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RECORD OF DECISION 

Refuse Hideaway Landfill · 
Town of Middleton, Dane County, Wisconsin 

FINAL ACTION FOR SOURCE CONTROL AND GROUNDWATER CONTROL 

Site Name and Location 

Refuse Hideaway Landfill is located in the SW¼, NW¼, Section 8, T7N, R8E of the Town 
of Middleton. The 1.2 million cubic yard landfill containing municipal, commercial and 
industrial waste is situated in a rural surrounding that is dominated largely by agriculture. 

Statement of Basis and Purpose 

This decision document represents the selected final remedial action_for both source and 
groundwater control at the Refuse Hideaway Landfill located in the Town of Middleton. This 
final remedial action was developed in accordance with the Comprehensive Environmental 
Response, Compensation and Liability Act of 1980 (CERCLA), as amended by the Superfund 
Amendments and Reauthorization Abt of 1986 (SARA), and to the extent practicable, the 
National Contingency Plan (NCP). The attached Summary of Remedial Alternatives 
identifies the information contained in the administrative record for this site upon which the 
selection of the remedial action is based. 

The State of Wisconsin and the U.S. Environmental Protection Agency (U.S. EPA) concur 
with the selected final action. 

Assessment of the Site 

Actual or threatened releases of hazardous substances from the site, if not addressed by 
implementing the remedial action selected in this Record of Decision, may present an 
imminent and substantial danger to public health, welfare, or the environment. 

Description of the Remedy 

· The selected remedies involve Alternative B, Limited Action for Source Control; Alternative 
F, Groundwater Extraction and Treatment with Reinjection to Enhance In-situ 
Bioremediation; and Alternative G, Supply Individual Water Treatment Units. These 
alternatives protect the public from direct contact with waste, control emissions from the 
landfill, remove and control contaminants within the aquifer and provide reliable potable 
water if additional private home water supplies become contaminated. The following specific 
actions are proposed: 

Alternative B, Source Control Limited Action. Add deed restrictions/zoning and 
perimeter signs to the Site. Maintain the existing soil cap and operate and maintain 



the existing gas/leachate collection system. Continue to monitor 21 groundwater 
monitoring wells and 12 private homes for Volatile Organic Contaminants. 

Alternative F, Groundwater Extraction and Treatment ·with Reinjection to Enhance 
Natural Breakdown of Contaminants .. Four groundwater extraction wells would be 
installed on the west and south sides of the landfill and pump a totat" of 45 gallons per 
minute (gpm). Water would be treated to meet discharge standards and would be 
reinjected into the aquifer through two injection wells located east of the landfill. This 
option avoids discharge of water into Black Earth Creek, an Outstanding Resource 
Water and a Class 1, cold water trout fishery. 

Alternative G, Supply Individual Water Treatment Units. This is a contingent option 
if the area of groundwater contamination moves and additional homes become 
contaminated. Point-of-entry (POE) treatment units would be installed at homes that 
become contaminated or are imminently threatened with contamination. Currently, 
POE systems are successfully treating water at two homes downgradient of the 
landfill. 

Statutory Determinations 

This final remedy is protective of human health and the environment, complies with Federal 
and State requirements that are legally applicable or relevant and appropriate to the remedial 
action, and is cost effective. This remedy satisfies the statutory preference for remedies that 
employ treatment that reduces the toxicity, mobility or volume as a principal element because 
it reduces toxicity, mobility or volume. · 

Because this remedy will result in hazardous substances remaining on-site, a review will be 
conducted to ensure that the remedy continues to provide adequate protection of human health 
and the·environment within 5 years after the commencement of this source control and 
groundwater control remedial action. 

£. Valdas V. Adamkus, Regional Administrator 
ffL-U.S._EPA Region 5 

Date 

7 7 Date 
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RECORD OF DECISION SUMMARY 

Refuse Hideaway Landfill 
Town of Middleton, Dane County, Wisconsin 

I. SITE DESCRIPTION 

Refuse Hideaway Landfill was listed on the National Priorities 
List (NPL) by the U.S. Environmental Protection Agency (EPA) in 
October, 1992. Refuse Hideaway Landfill (RHL) is located in the 
SW¼, NW¼, Section 8, T7N, R8E, Town of Middleton, Dane County, 
Wisconsin (See Figure i, Site location map). The 1.2 million 
cubic yard landfill containing municipal, commercial and 
industrial waste is located in a rural portion of the Town of 
Middleton, 2 miles west of the City of Middleton and 4 milei east 
of the Village of Cross Plains. According to the 1990 census, 
there are 3,628 persons living in the Town of Middleton. 

RHL is located in the easternmost section of the upper Black 
Earth Creek drainage basin (Figure 2). The Black Earth Creek 
drainage basin has an area of 46 square miles in Dane County~ 
The headwaters of Black Earth Creek flow to the west, essentially 
originating at RHL, although the drainageway exiting the RHL 
property is intermittentl. Groundwater discharge ac_counts for 80% 
of the total flow into Black Earth Creek. Most of the 
groundwater discharge to Black Earth Creek occurs to the west -of 
RHL, near the Village of Cross Plains. In the immediate vicinity 
of the landfill, the water table and the potentiometric surface 
configuration, as well as vertical gradient information confirm 
·that Black Earth Creek is not a regional divide and the creek is 
not a major discharge point for groundwater in the area of the 
landfill. The only other surface water bodies in the area are 
the sedimentation basin at the landfill and several intermittent 
tributaries terminating at the creek. These are hydraulically 
connected to Black Earth Creek. 

Black Earth Creek is a highly productive trout stream in southern 
Wisconsin and is unique for its natural reproduction of wild 
brown trout. The portion of Black Earth Creek nearest the 
landfill is classified as a Class I, cold water trout fishery. 
Class I trout streams support natural reproduction of wild trout 
and do not require stocking of hatchery trout. Wild brown trout 
comprise almost all of the trout population in the upper Black 
Earth Creek. None of the fish in the creek are known to be 
endangered or threatened. A 1985/86 study of Black Earth Creek 
indicated that the stream ecosystem is being stressed. These 
stresses include sediment accumulation, low dissolved oxygen 
concentration~ increased stream temperature, and dense maciophyte 
growth. 

Land use in the area surrounding the landfill is diverse. The 
landfill property 'itself, outside the fill boundary, is currently 
being rented by the l~ndfill owner to a sand and gravel company 
as a storage area for truck and construction equipment. The 
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north and west side of the landfill proper~y are bounded by a 
Christmas tree farm, ~hile the remaining area surrounding RHL is 
predominantly agricultural with field corn and o~her dairy 
support crops being the most common output. A small wetland area 
is located southeast of the landfill. Several large dairy farms 
and many other minor dairy farms are located in the vicinity of 
the landfill. In addition, several residences are located near 
the landfill. Most homes are located adjacent to County Highway 
14 or in the Deer Run Heights Subdivision to the southwest of the 
landfill. Figure 3- presents the local land use around the former 
landfill. 

Private water supply wells provide water for the residences and 
agricultural uses in the RHL area. Approximately 53 homes are 
within 1 mile of the Site. Three private wells downgradient of 
the landfill have had Volatile Organic Compounds ·(voes) detected 
in them. Figure 4 shows the locations of these wells. One of 
these residences is currently vacant while two others have 
treatment systems in place to treat the documented groundwater 
contamination. 

The Refuse Hideaway Landfill is located in an area which has been 
glaciated, approximately 2.5 miles from the driftless area of 
Wisconsin. Unconsolidated materials in the areas adjacent to the 
landfill consist of Pleistocene glacial deposits, primarily till -
and outwash. Lacustrine sediments, consisting of layered silt 
and clay with a few sand layers, overlie the till and outwash 
deposits in some valley areas. The thickness of the 
~nconsolidated deposits range from 5 feet thi6k on the north side 
of the Site to greater than 250 feet in the valley, half-mile 
southwest of the Site. Bedrock in the area consists of Cambrian 
sandstones overlain in some areas by Ordovician dolomites. Up to 
105 feet of dolomite is present on the bluff to the northwest of 
the landfill. Beneath the Cambrian sandstone, the Precambrian 
bedrock consisting of rhyolite, granite, and basalt occurs at 
depths greater than 1,000 feet. 

The Cambrian sandstone is the principal aquifer for Dane County. 
Where the thick glacial outwash deposits are saturated, they are 
also capable of producing large quantities of water and are the 
principal aquifer for several private home and farm wells located 
in the valley southwest of the landfill. The sandstone and the 
sand and gravel of the outwash deposits appear to be 
hydraulically connected. Figure 5 presents a regional water 
table map. The direction of regional groundwater-flow coincides 
with the flow direction of Black Earth Creek Valley, flowing from 
the northeast to the southwest. A regional groundwater divide 
(separating the Wisconsin River and Yahara River watersheds) is 
located approximately three-quarters of a mile to the east of the 
RHL. 

2 
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Immediately surrounding the landfill, · c.-:ere appears to be a 
localized radial component of groundwac2~ £:cw from the landfil:. 
To the north of the landfill, groundwac2r ac the water cable 
flows to the north, essentially against =he regional flow 
direction. The apparent radial flow pa=cern emanating from the 
landfill to the north appears to be li~~=ed to the upper 50 feet 
of the saturated strata. Groundwater f:ow at depth migrates to 
the southwest, consistent with the docu~ented regional flow 
pattern to the southwest. 

Groundwater flow in the unconsolidated ieposits to the south and 
east of the landfill is to the south, while further off the Site 
to the south, the flow direction changes and merges with the 
~egional flow direction which trends in a southwesterly 
direction. This southwesterly directio~ of flow is also observed 
within the topographic ridges to the west and southwest of the 
landfill. 

No endangered species are known to be l~cated in the vicinity of 
RHL. There are no historic landmarks t~at would be potentially 
affected by RHL. 

II. SITE HISTORY AND ENFORCEMENT ACTIVITIES 

A. Site History 

John DeBeck, the owner and operator of the Refuse Hideaway 
Landfill, received a landfill license from the Wisconsin· 
Department of Natural Resources (WDNR) ~n 1974 to operate a 23 
acre landfill. The main engineering requirement was that he 
maintain at least 10 feet of soil between the waste and bedrock 
and that he daily cover the waste. Numerous violations of the 
daily cover requirements are noted in t~e WDNR file of the Site. 
The Site was filled from south to north, but was not operated in 
"phases". Therefore, the entire waste volume (approximately 1.2 
million cubic yards} was exposed to leaching by rain and snow 
melt throughout the operating history. The landfill owner 
reported receiving a variety of commerc::..al and industrial wastes 
including: full barrels of glue and paint, barrels of ink and 
ink washes, spray paint booth by-products and paint stripper 
sludge, and spill residue containing voes. In addition, large 
volumes of municipal wastes from cities and towns in Dane County 
were also dis~osed of at the landfill. 

John DeBeck closed the landfill under c8urt order in May, 1988. 
At that time, he covered the landfill in accordance with NR 
504.07, WI Adm. Code, and placed a 6 inch grading layer of coarse 
soil over the waste, followed by 2 feet of clay soils. Two and a 
half feet of general soils were placed 8ver the clay and 6 inches 

3 
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of topsoil, seeded and mulc~ed, finished the cap. The final 
cover was completed in Octooer, 1988_. In January, 1989, John 
DeBeck declared bankruptcy and was unable to undertake additional 
remediation of the landfill or investisation of the degree and 
extent of groundwater contamination. 

Therefore, ,in early 1989, t~e State of Wisconsin undertook the 
continued remediation and investigation of the Site, as well as 
all operation and maintenance activities. Costs for this work 
were paid by the Environmental Fund which are monies from a 
variety of sources, including fees paid by the owners and 
o~erators of solid waste landfills, hazardous substance generator 
fees, licensing fees for pesticide use and general tax revenues. 

B. Response Actions 

In Fall, 1989, the State began a number of actions designed to 
remediate the immediate problems of: 

1. methane gas and leachate migration from the landfill. 
2. private water supply contamination at three wells. 
3. groundwater contamination and possible involvement of 

additional private wells. 

The following actions were taken: 

1. Gas and leachate extraction system. Construction of a gas 
and leachate extraction system was completed in August, 
1991. The system consists of 13 gas/leachate extraction 
wells, header piping, blower, flow control systems, 
electrical control systems, telemetry· system, a ground flare 
that meets all applicable air emission standards, and a 
leachate holding tank. Leachate is extracted from 8 of the· 
13 wells. The other five wells have leachate heads of less 
than 6 feet at the base of the wells. In Summer 1993, the 
gas extraction system was extended in the southwest corner 
of the landfill to control gas migration through the 
landfill cap at that location. 

2. Long-term operation and maintenance of the gas/leachate 
extraction system. A consulting firm (Terra Engineering and 
Construction, Inc.) was hired in 1992 to operate and 
maintain the extraction system and landfill surface for up 
to 5 years. Besides actual o & M of the extraction·system, 
Terra monitors gas probes surrounding the landfill for 
methane migration, analyzes 1·eachate samples for compliance 
with a wastewater permit• for discharge to the Madison 
Metropolitan Sewerage District, ensures subcontractors 
(e.g., leachate hauler) perform all duties, inspect the 

4 
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landfill cover =~r erosion problems, and ensure that 
applicable air emission standards are ~et. 

3. Repair of Final Cover Soils. The landfill cover experienced 
significant erosion and in Fall, 1992 a cap repair and 
restoration project was undertaken. Geomembrane and heavy 
riprap was installed in the areas of worst erosion, 
settlement cracks were repaired, an access road over the 
landfill surface was constructed, top soil, seed and _mulch 
were added to areas of sparse vegetation. At this time, the 
landfill surface is in fairly good repair. 

4. Methane gas monitoring at private homes. In 1989 and 1990, 
private homes were monitored for the presence of methane 
gas. The homes were all in excess of 1600 feet from the 
landfill and no gas was ever detected in any of the homes. 

5. Private Water Supply Wells. Three privat~ water supply 
wells, serving three homes, were discovered to be 
contaminated with voes in January, 1988. The compounds 
exceeding Wisconsin NR 140 Enforcement Standards (Federal 
MCLs) and their maximum concentration in the private wells 
are: 

Maximum Contaminant Concentration in Private Wells 

COMPOUND CONCENTRATION ES 
(ppb) (ppb) 

Tetrachloroethane 31 5 

Trichloroethane 8.9 .5 

Vinyl Chloride 6.1 0.2 
(NOTE: Vinyl 
chloride has not 
been detected since 
3/88) 

The landfill owner supplied bottled water until January, 
1989 at which time the State took over payment for bottled 
water deliveries. In Fall, 1989, .testing for design of a 
point-of-entry (POE) water treatment ·system was undertaken. 
The system, an activated carbon filtration system 
manufactured by Hellenbrand Water Systems, was installed in 

·2 homes in April and May, 1990. The third home is no longer 
-occupied and the water well has been shut down. The third 
property (owned by Randall Swanson) is used as a business 

5 
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and the State continues ts supply bottled water to the 
business. 

The State maintained and tested t~e POE svstems for two 
years. In Summer, 1992, ownership of the-POE systems was 
transferred to the homeowners. Each homeowner is now 
permanently responsible for maintenance and testing of the 
POE system in that home. All testing to date indicates that 
the filtration systems reliably produce safe, drinkable 
water. 

6. Testing of Private water sµpplies Within one Mile of the 
Landfill. In Fall, 1989, 43 private water supply wells 
(serving 53 homes) were tested for the presence of Volatile 
Organic Chemicals. Two testing rounds were conducted, in 
October,· 1989 and January, 1990. The tests showed that all 
private wells (except the 3 previously mentioned) were free 
of voes. In one ·Jf the testing rounds, toluene was deiected 
at approximately 1 ppb in several private wells. Laboratory 
contamination is believed responsible for this. Subsequent 
testing showed all

1 
voes to be below detection at all the 

homes. 

7. Groundwater Monitoring Study. In Summer, 1990, the State 
undertook an intensive groundwater investigation to 
determine the degree and extent of voe contamination. 
Hydro-Search, Inc. of ·Brookfield, WI performed the 
investigation. Twenty-seven groundwater monitoring wells 
were installed. There were 30 existing monitoring wells at 
the Site, for a total of 57 monitoring wells in the study. 
(See Figure 7) The study evaluated the geology, the vertical 
and horizontal groundwater flow, the average groundwater 
velocity in .each geologic unit, the extent of aquifer 
contamination, the direction of plume movement, 
preliminarily·evaluated four remedial· actions, and made 
recommendations on future work at the Site. The study 
showed that the groundwater plume has the potential to 
contaminate the Deer Run Heights subdivision, located 
approximately 1 mile southwest of the landfill. In January,_ 
1991, the State began monitoring private wells in the 
eastern portion of Deer Run Heights. 

Contaminants· detected above v·:,NR Enforcement Standards 
( Federal MCLs) and their max:.:::um concentrations detected in 
the groundwater at RHL, include: 

6 
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Maximum Contaminaric Concentration in Groundwater 

COMPOUND CONCENTRATION ES 
(ppb) (ppbl 

Benzene 20 5 

Chloroform 37 6 

1,2-Dichloroethane 41 5 

cis-1,2-Dichloroethene 1,900 70 

1,2-Dichloropropane 21 5 

Tetrachloroethene 150 5 

Trichloroethene 160 5 

Vinyl Chloride 525 0.2 

s. Numerical Model simulation and Assessment of contaminant 
Plume Migration. In Summer, 1991, a numerical model was 
performed by Hydro-Search, Inc. (HSI) in an effort to 
estimate movement of the plume front_downgradient of the 
landfill. A number of simulation scenarios were performed·, 
resulting in a range of possible outcomes. The modeling 
effort provided an evaluation of the State's groundwater 
monitoring strategy and suggest~d that at least one 
additional monitoring well be installed in the Black Earth 
Creek Valley. The study concluded that it is unlikely that 

.the plume front will move beyond its present location, 
however, the possibility of future plume movement could not 
be ruled out. · 

9. Testing for metals. semi-volatiles compounds. pesticides and 
E.C.E..s,. In May and July 1993, 18 monitoring wells and 2 -
contaminated private wells were tested for the presence of 
metals and semi-volatile compounds (SVOC). Three wells near 
the landfill with high levels of voes were also tested 
during the same period for the presence of pesticides and 
PCBs. In general, metals were detected at background 
levels·, no PCBs were detected, a low level of one SVOC (bis 
(2-ethylhexyl)phthalate) was confirmed at one well and one 
low level pesticide (heptachlor) was confirmed at one well. 
A low level of 4,4'-DDT was detected but not confirmed in 
one well. 

7 
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10. Long term aroundwate= mooitorir.g. :he Sta~e ~as escabliShed 
a long- term groundwater monitoring pro.gram that monitors the 
movement of the plume and tests p=ivate wells closest to the 
plume. Testing for voes is conducted semi-annually (in May 
and October) on 21 monitoring wells and 12 private wells. 

C. Civil Actions/Suits. 

Several civil actions· have been undertaken with regard to RHL. 
The following summarizes these actions: 

1. 

2. 

3. 

Action to Close the Landfill. On May 2, 1988, WDNR issued 
Special Consent Order #SOD-88-02A requiring closure and 
monitoring of RHL. John DeBeck stopped accepting waste on 
May 16, 1988 and covered the landfill in accordance with NR 
504.07, Wis. Adm. Code. On August 16, 1988, the WDNR 
referred John DeBeck to the· Wisconsin Department of Justice 
for non-compliance with Special Order #SOD-88-02A. On 
December 3 O, 1988, De·Beck entered into a Stipulated 
Agreement with the Stat·e of Wisconsin to complete specified 
work at the landfrll. On March 17, 1989, John DeBeck was 
issued a Contempt Order for failing to comply with the 
December 30, 1988 stipulated agreement. The ·contempt Order 
provided for DeBeck to liquidate all the assets of the 
Refuse Hideaway Landfill Corporation and deposit the money 
into the WDNR "Waste Management Fundll to pay for future 
cleanup at the landfill. 

John DeBeck v, WDNR. The WDNR issued a "Conditional Closure 
Plan Approval Modification" on September 6, 1988. The 
closure plan approval required John DeBeck to undertake 
specific actions with regard to closure of the landfill. on 
October 6, 1988, John DeBeck challenged the WDNR's authority 
to issue the closure plan modification to him rather than 
Refuse Hideaway, Inc. The trial court and appellate court 
vacated the DNR orders by finding that Refuse Hideaway, Inc. 
was the owner/operator of the landfill and that the State 
could not impose liability on John DeBeck, as a former 
owner/operator under the State's Solid Waste Statute (WI 
Stat. Sec. 144.44). 

stappleworth. ex rel., Schultz, ex, rel. vs, Refuse 
~-~'vay, Inc .. et, al, Two home owners (Al & Jean 
Sto1 ~worth and Craig & Anita Schultz) whose wells were 
cont0. .. :.1.nated by the landfill sued insurance companies for 
Refuse Hideaway, Inc. in Summer, 1991 for damages they 
suffered due ·to loss of home value and possible health 
effects from the contamination. The jury found for the 
plaintiffs and an undisclosed settlement was reached with 
the insurance companies involved. 

8 



Refuse Hideaway Landfill ROD 

4. Sunnyside s~ed vs. Refuse ~ideawav,Inc., ~t.al. :n Summer, 
1993 Randall Swanson sued i~surance companies for Refuse 
Hideaway, Inc. for damages due to groundwater contamination 
under much of his property and t~e loss of use his water 
well. The jury· found for the defendants. The verdict was 
affirmed on appeal (1995). 

5. John stoppleworth vs, Refuse Hideaway. Inc., et.al. In 
Summer 1993, John Stoppleworth (son of Al Stoppleworth) • sued 
insurance companies for Refuse Hideaway, Inc. for health 
impacts from using water at his parent's home. Stoppleworth 
claimed that skin cancer he suffered was due to voes in the 
home well water. The jury found for the defendants. The 
verdict was affirmed on appeal (1995) 

D. Remedial Investigation/Feasibility Study (RI/FS) 

In May 1991, the WDNR offered to enter into a contract with a 
group of PRPs to undertake an remedial investigation and 
feasibility study (RI/FS) at RHL. After being unable to secure 
an agreement, and after 'reviewing data from this Si_te, the WDNR 
recommended to EPA that the Site be included :m the National 
Priorities List (NPL). The Site was listed on the NPL in October 
1992. A Cooperative Agreement was signed between U.S. EPA and 
WDNR in April 1993 allowing the WDNR to act as lead agency in 
performing a RI/FS pursuant to s. 144.442, Wisconsin Statutes and 

-the Comprehensive Response, Compensation and Liability Act 
{

11 CERCLA"). The RI/FS for this Site·was fina:iced by the federal 
Superfund program. The WDNR secured a consultant, Hydro-Search, 
Inc., and the RI/FS officially began in October 1993. 

The RI for RHL was completed September 1994 and the FS was 
completed in February 1995. The WDNR issued a Proposed Plan in 
February i995. The Proposed Plan sel~cted Alternatives B 
(Limited Action for Source Control), Alternative F (Groundwater 
Extraction and Treatment with Reinjection to Enhance In-Situ 
Bioremediation) and Alte.rriative G (Supply Individual Water 
Treatment Units) as the Final Remedy for the Site. Data 
submitted during the public comment period caused WDNR to retain 
the proposed plan. Factors considered by WDNR in making it's 
decision are listed in Seccion III, Highlights of Community 
Participation. 

III. COMMUNITY PARTICIPATION 

A Community Relations Plan for the Site was finalized in June 
1994. This document lists contacts and interested parties 

9 
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throughout the local and government community. I: also 
establishes communication pathways to ensure timely dissemination 
of pertinent information. An information repository has been 
established at the City of Middleton Library located at 7426 
Hubbard Avenue, Middleton, WI. The administrative record is made 
available to the public ac the Department of Natural Resources, 
101 S. Webster St., Madison, WI 53707. 

The Proposed Plan (in the form of a Superfund Fact Sheet) for the 
Refuse Hideaway Landfill was released to the public in February 
1995. The notice of availability for the Proposed Plan and the. 
RI/FS was published in: 

1. 
2. 
3 . 

Cross Plains Arrow on February 2, 9 and 16, 1995. 
Middleton Times-Tribune on February 2, 9 and 16, 1995. 
Capital Times and Wisconsin State Journal on February 
11, 1995. 

A public comment period was held from February 13 until March 14, 
1995. In addition, a public meeting was held on February 23, 
1995. At this meeting/. members from WDNR and U.S. EPA answered 
questions about problems at the Site and the remedial 
alternatives under consideration. A response to comments 
received during this period is included in the Responsiveness 
Summary, which is part of this Record of Decision. 

A chronology of other community relations activities for this 
Site follows. 

Public Meetings 

All public meetings listed below were announced through a press 
release and the distribution of a fact sheet. 

November 13, 1989. This meeting discussed the Interim Remedial 
Measures contract between WDNR and Warzyn Engineering, Inc. The 
contract called for design of point-of-entry treatment systems __ 
for contaminated home wells, sampling of private wells for voes 
within 1 mile of the Site and design of a gas/leachate extraction 
system for the landfill. 

February 28, 1990. This meeting updated the public on results of 
the first ·sampling round of private wells I installation of the 
"partial gas/leachate extraction system" us~d to design the full 
extraction system, and design of the point-of-entry treatment 
systems for contaminated private wells. 

July 10, 1990. This meeting discussed the contract for the 
Groundwater Monitoring Study between WDNR and Hydro-Search, Inc. 
of Brookfield, WI. The investigation goals included installation 
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of 22 additio~al monitoring wells, groundwater testing for voes, 
determining degree and extent of aquifer contamination, and 
evaluation of groundwater discharge to Slack Earth Creek. 

October 2, 1990. This meeting updated the public on emergency 
erosion control measures undertaken at the landfill in July 1990, 
preliminary work on the Groundwater Monitoring Study, and the 
design and award of a construction contract for the full 
gas/leachate extraction system for the landfill. 

June 25, 199.1. This meeting concentrated on the results of the 
Groundwater Monitoring Study and delineation of the contaminant 
plume. Completion of the full gas/leachate was also discuss.ed. 

July 8, 1992. This meeting updated the public on on-going 
operation _and maintenance activities at the Site, including 
operation of the gas/leachate extraction system and monitoring of 
groundwater and private home wells'. An Erosion Control contract 
between Dames & Moore and WDNR was discussed. Proposal of Refuse 
Hideaway Landfill for Superfund status was also discussed. 

May 6, 1993. A Superfumd Fact Sheet was issued and a meeting was 
held to provide a summary of the Site history, explain the 
Superfund process and delineate the approved RI work plan. The 
Wisconsin Department of Health and Social Services (WDHSS) also 
participated to discuss their role in the RI/FS and the Health 
Assessment that would be developed. 

July 7, 1994. A Superfund Fact Sheet was issued and a meeting 
was held to discuss on-going Superfund activities, including the 
draft RI and Alternative Array Document. Operation and 
maintenance activities at the Site were also discussed. WDHSS 
personnel attended and discussed the Preliminary Health 
Assessment. 

Technical Availability sessions 

December 19, 1989 and January 24, 1990. These two availability 
sessions gave the public the opportunity to speak personally with 
WDNR and engineering consultant staff. These were "drop-in" 
sessions with no formal agenda. These were announced to the 
public through press releases and mailings, but no fact sheets 
were prepared. Approximately 10 to 15 people attended each 
session. 

Landfill Open House 

October 14, 1993. An open house was held at the landfill to 
allow the public to view the remedial activities that had been 
completed on the landfill (e.g., gas/leachate extraction ·system 
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and cap repair and restoration worki as well as ask questions of 
~he key personnel from the WDNR and WDHSS. Approximately 30 
people attended the open house. 

?ublic Health Interviews 

July, 1993. As part of the Community Relations plan and Health 
Assessment for the Site, WDNR and WDHSS personnel conducted 
interviews in private homes of over SO residents in the Towns of 
Middleton and Cross Plains. Residents were notified of these 
interviews and all who showed interest in participating were 
interviewed. 

conclusion 

The public participation requirements of s. 144.442(6) (f), 
Wisconsin Statutes, and the community relations requirements in 
the National Contingency Plan at 40 CFR s. 300.430(f) (3) have 
been met in this remedy selection process. All the documents 
listed above·are available in the Administrative Record at the 
City of Middleton Public Library and the WDNR office (addresses 
for both are listed above). (A copy of the Administrative Record 
is also available at the U.S. EPA offices at 77 West Jackson 
Boulevard (7th Floor Records Center), Chicago, Illinois.) 

IV .. SCOPE AND ROLE OF THE RESPONSE ACTION 

The response actions selected by this ROD address the following 
areas: 

long-term source control at the landfill 
control and treatment of contaminated groundwater 
replacement of contaminated water supplies, if needed. 

Previous actions taken by the State of Wisconsin have addressed 
the threat posed to human health and the environment by the 

-landfill itself. The methane gas and leachate extraction system 
constructed in 1991 controls the movement of potentially 
explosive gases and meets all applicable air emission standards. 
This system also removes contaminated liquid from the landfill 
and reduces the movement of contamination into the groundwater 
beneath the landfill. The landfill cap has been repaired and 
upgraded to prevent direct contact with waste. This ROD 
addresses the long-term protectiveness of the landfill cap and 
the long-term operation and maintenance (O&M) of the gas/leach~te 
extraction system. 

The State of Wisconsin installed point-of-entry (POE) treatment 
systems in two private homes to remove contaminants from the home 
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wells. ~he S~ate also undertook a groundwa~er ~~vestigation co 
define the degree and extent cf groundwacer contaminacion. At 
this time, contaminated groundwacer ac tr.e Site poses a potential 
future threat to human health and the environment because of 
risks from possible ingestion of or dermal 2ontact with the 
groundwater should the groundwater contamination spread, should 
the POE units not be maintained or should r.ew wells be installed 
in the cont~minated zone. 

The selected remedial actions, described as Alternative B, 
Limited Action for Source Control, Alternative F, Groundwater 
Extraction and Treatment with Reinjection to Enhance In-Situ 
Bioremediation, and Alternative G, Supply Individual Water 
Treatment Units address the principal threats posed by Site 
conditions by eliminating the potential for direct contact with 
contaminants of concern, controlling and treating groundwater 
contamination and treating private water supplies in the event 
they become contaminated in the future. 

These combined actions are intended to address the entire Site 
with respect to the current and potential future threats to human 
health identified in the RI, FS and the Site Baseline Risk 
Assessment. 

V. SUMMARY OF SITE CHARACTERISTICS 

A. Topography 

Regional topographic variation is extreme in Dane County near RHL 
(Figure 1). Local topographic relief in excess of 200 feet is 
common in the vicinity of the landfill. Bluffs with peak 
elevations often greater than 1,150 feet mean sea level· (msl) are 
present along the north and west sides of the landfill, while the 
south and east sides of the landfill have ground surface 
elevations as low as 930 feet msl. 

B. Geology/Hydrogeology 

The geology in the vicinity of RHL is typical of the glaciated 
portion of Dane County, Wisconsin. Unconsolidated deposits of 
glacial origin consisting of till, outwash, and glacial lake 
sediments cover the area, often reaching thicknesses of seve~al 
hundred feet. Bedrock in the area consists of Cambrian sandstones 
overlain in some areas by Ordovician dolomites. Beneath the 
Cambrian sandstone, the Precambrian bedrock consisting of 
rhyolite, granite, and basalt occurs at depths greater than 1,000 
feet. The Cambrian sandstone is the.principal aquifer for Dane 
County. Saturated, thick glacial outwash deposits also produce 
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large quanti~ies cf water and are ~~e principal aquifer for 
several wells located in the valley southwest of the landfill. 

Figure 6 shows the physiographic areas and glacial-age deposits 
in the area of RHL. Glacial macerials include both outwash and 
till; lacustrine sediments consist primarily of layered clay and 
silt. Thickness of the unconsolidated deposits encountered at· 
RHL range from 5 feet thick on the north side of the landfill (at 
P-17S location) to greater than 250 feet thick approximately½ 
mile southwest of the landfill (at P-31 location). (See Figure 
7) ·The fine-grained lacustrine deposits overlie sandstone or 
outwash and are primarily found east and southeast of RHL. The 
grain size analysis shows the unconsolidated materials to be 
quite variable in composition, ranging from fine-grained samples 
with 98% clay and silt to coarse-grained samples with 46% gravel 
and 48% sand. Most samples consisted of a mixture of fine and 
coarse grains. 

The bedrock in the RHL area consists of Ordovician Prairie Du 
Chien dolomite, which caps the bluffs of the region but is absent 
in the valleys. Up to ios feet of dolomite is present at the P-

·17 location (Fig. 7) on the bluff to the northwest-of the 
landfill. Cambrian sandstone of the Trempealeau Group underlies 
the dolomite. The bedrock is exposed at the ground surface in 
some areas of the landfill property and at a road cut along U.S. 
Highway 14, southwest of the landfill. Fracturing of the bedrock 

c· is visible in the outcrops. 

In the RHL area, the water table can occur in the unconsolidated 
deposits or in the bedrock. The sandstone of Late Cambrian age 
and the sand and gravel of the outwash deposits appear to be 
hydraulically connected. Groundwater occurs under unconfined 
conditions in most of the area. Figure 5 presents a regional 
water table map. Hydraulic properties of the outwash deposits 
and the Cambrian sandstones are comparable. Hydraulic 
conductivities of both units are high. Monitoring wells screened 
in the sand and gravel exhibited average hydraulic conductivity 
values of 1.1 x 10-2 cm/sec.,· those screened in sandstone have· 
values of 2. 2 x 10- 3 cm/ sec, and those in dolomite average 5. 6 x . 
10-3 cm/sec. 

The direction of groundwater flow generally coincides with the 
orientation of the Black Earth Creek Valley, flowing from 
northeast to the southwest. 'Immediately surrounding the 
landfill, there appears to be a localized radial component of 
flow from the landfill apparently due to groundwater mounding 
bene·ach the landfill. To the north of the landfill, groundwater 
at the water table flows to the north, essentially against the 
regional flow.direction. Groundwater flow at depth (see 
potentiometric surface maps, Figure 8) moves to the southwest, 
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consistent with the regional flow pattern. The apparent radial 
flow pattern emanating =~om the landfill to the north appears to 
oe limited to the upper 30 feet of saturated thickness. An 
unsaturated zone 'likely exists between the base of the landfill 
and the water table, based on significant el~vation differences 
between leachate levels within the landfill and groundwater 
elevations. The elevation difference between leachate elevation 
and groundwater elevation is approximately 36 feet in the 
northern portion of the landfill and 59 feet in the southwest 
portion of the fill area. 

Groundwater flow in the unconsolidat.ed deposits to the south and 
east of the landfill is to the south, while further off the Site 
to the south, the flow direction changes and merges with the 
regional flow direction which trends in a southwesterly 
direction. · 

The Deer Run Heights subdivision is located over a mile southwest 
of the landfill, in the Black Earth Creek Valley. The 
subdivision is located on a "bedrock ridge'' in the valley. The 
groundwater elevations within the ridge tend to mirror that of 
the surrounding valley., In 1991, groundwater in the 
unconsolidated valley deposits appeared to flow through the 
bedrock of the Deer Run Heights ridge. The similarities of the 
hydraulic conductivities between the sand and gravel and the 
bedrock aquifers was thought to account for this observation. In 
1993 groundwater elevations increased significantly and 
groundwater flowed north and northeast.into the valley from the' 
Deer Run Heights ridge. The increased volume of water moving 
through the valley appears to preferentially move from the 
bedrock to the sand and gravel where the thick unconsolidated 
deposits allow the water to migrate more easily than in the 
bedrock. 

C. Nature and Extent of Contamination 

1. Source 

A ravine in a bluff adjacent to and north of the Black Earth 
Creek Valley was used to construct and operate the Refuse 
Hideaway Landfill. (See Figure 1) The 1.2 million cubic yard 
landfill operated between 1974 and 1988 and contains municipal, 
commercial and industrial waste. Wastes that were disposed of at 
the Site included full barrels of glue and paint, spray paint 
booth by-products and paint stripper sludge, and spill residues 
containing Volatile Organic Compounds. (Ref: State Hazard Ranking 
System Narrative, WDNR). Source control actions, including 
capping the landfill and gas/leachate extraction control direct 
contact with waste, surface water contact, and air emissions from 
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the landfill. Previous and on-going ccntamination concinues tc 
affect groundwater at the Site. 

2. Groundwater Contamination 

Lateral Ext 0 MC of Contamination 

Groundwater is the main pathway of concern for contaminant 
migration at the Site. In general, groundwater flows beneath the 
landfill and moves southwest to the Black Earth Creek Valley. 
The main contaminant plume extends 3,800 feet southwest of the 
landfill. Contamination extends radially from the landfill up to 
1,500 feet north and east apparently due to groundwater mounding 
beneath the landfill. Lateral extent and concentration of the 
plume with respect to total voes is delineated in Figure 10. The 
1991 voe rlata were used to construct plume figures because all 
functional wells were sampled in 1991 and more recent sampling 
events have involved =~wer wells. The groundwater modeling 
completed in 1993/4 indicates that contaminant migration occurs 
primarily within the sand and gravel deposits in the valley. 
Bedrock migration of contaminants downgradient appears to occur 
where fractures intersect the sand and gravel deposits within the 
valley. The rate of groundwater flow near the landfill is much 
~reater than downgradient of the landfill due to the steep 
gradients near the landfill. Flow rates near the landfill range 
from 1.68-ft/day {sandstone) to 3.8 ft/d~y {sand & gravel). 
Downgradient of the landfill, flow rates range from 0.11 ft/day 
{sandstone) to 0.24 ft/day {sand & gravel). 

Vertical Extent of Groundwater contamination 

The vertical extent of groundwater contamination is illustrated 
in Figure 9. Vertical gradients are downward throughout the 
aquifer in the study area. Near the landfill, contamination 
extends to about 800 feet msl. The plume -deepens to 700 feet msl 
downgradient. In 1992, a new water supply well was drilled on 
the Schultz property. The well extends to a depth of 
approximately 500 feet msl and is cased to 600 feet msl. voes 
were detected in the new Schultz well, indicating that 
contaminants are present below 700 feet msl. The voe impacts in· 
the Schultz well may be related to a preferential migration 
pathway in the fractures of the bedrock. The contaminant plume 
does not appear to extend below 700 feet msl in the 
unconsolidated deposits. The vertical extent of the plume at P-
31 (located near the middle of Black Earth Creek Valley), does 
not extend into the bedrock, which has an elevation of 
approximately 700 feet msl, however it does extend into the 
unconsolidated sand and gravel deposits, to an elevation of at 
least 780 feet msl. 
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Water Quality Results 

Groundwater has been sampled for inorganic compounds, metals, 
volatile organic compounds (VOCs), semi-volatile organic 
compounds (SVOCs), pesticides and PCBs. The primary contaminants 
emanating from the landfill and which define the groundwater 
plume are voes. (See Figure 9 and 10 for the vertical and 
horizontal plume location.) 

A summary of U.S. EPA MCL and WDNR NR 140 exceedances is provided 
in Table l; locations of monitoring wells are shown in Figure 7. 
Eight compounds, including benzene, chloroform, 1,2-DCA, cis-1,2-
DCE, 1,2-Dichloropropane, PCE, TCE and vinyl chloride were 
detected in concentrations which exceed the NR 140 ES. PCE is 
the most pervasive of the compounds in the groundwater. 
Individual maximum che~ical concentrations and well locations are 
listed below. 
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Maximum voe Groundwater Concentrations and Well Location 

Constituent Concentration Well 
:..ocation 

Benzene 20 P-9S 

Chloroform 37 P-21S 

1,2-Dichloroethane 41 P-9S 

cis-1,2- 1,900 P-17S 
Dichloroethene 

1,2-Dichloropropane 21 
. 

P-9S 
-

Tetrachloroethene 150 P-27S 

Trichloroethene 160 P-17S 
' 

Vinyl Chloride 525 P-21S 

Metals 

The only compounds detected above NR 140 ESs were manganese (21 
wells) and iron (18 wells). The manganese concentrations ranged 
from below the quantification limits to 2.6 ppm (ES= 0.5 ppm). 
The variation in manganese levels near the landfill appears to be 
related to proximity to the RHL while at outlying wells no 
landfill relationship to manganese is notable. Dissolved iron 
levels near the landfill are high due to proximity to the RHL. 
The highest concentration was observed at P-4S at 72 ppm. 
Outlying wells had dissolved iron concentrations ranging from 
less than 0.02 ppm to 5.42 ppm (ES= 0.3 ppm). The iron 
concentrations in outlying wells are likely the result of 
naturally occurring iron, based on normal background 
concentrations and dissolved iron distributions. 

In conclusion, iron and manganese levels beyond the landfill 
property appear to reflect natural background concentrations in 
the aquifer. Iron and manganese levels are elevated in 
monitoring wells near the landfill due to the impact of landfill 
leachate. 

semi-Volatile Organic compounds 
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Two· sampling events, conducted in May a~d October 1993 positively 
identified one SVOC - bis(2-ethylhexyl)pnchalate at 3 ppb and 4 
ppb in one well (P-21D). The Enforcemenc Standard for bis(2-
ethylhexyl)phthalate is 3 ppb, the PAL is 0.3 ppb. Because this 
compound was detected in only one well, ~tis concluded that 
semi-volatiles are not a contaminant of concern at the landfill. 
However, the water treatment will be designed to remove any semi
volatiles from extracted groundwater. 

Pesticides/PCBs 

Three wells were sampled for TCL (Target Compound List) 
pesticides and· PeBs in May and October 1993. No PeBs were 
detected; Heptachlor was the only confirmed pesticide detected 
in one wel·l (P-21S) at 0.012 ppb and-0.010 ppb. These detections 
are below the PAL for heptachlor (PAL·= 0.04 ppb) · One other 
pesticide, 4,4'-DDT, was detected once at 0.075 ppb at well P-
17S, but not confirmed. Pesticides and ?CBs are not a contaminant 
of concern at the landfill, 

Private Wells 

Private home wells serving 53 homes within 1 mile of RHL have 
been tested for the presence of voes. Three private wells are 
contaminated with voes. (See Figure 4 for locations) One well 
(Swanson) has been shut down since early 1991. The other 2 wells 
(referred to here as Schultz and Stoppleworth) have point-of~ 
entry treatment systems installed to treat voe contamination. 
Samples for metals and SVOCs were analyzed in May and_ October 
1993. All private well sample results have been sent to the 
owners of the homes tested. 

Meta:.s 

Both the Schultz and Stoppleworth wells exceeded NR 140 ES 
for iron in October 1993. Manganese exceeded NR 140 PAL 
levels for both samples collected at the Stoppleworth 
residence. Iron and manganese are typically high in the 
area and these detections are likely due to naturally 
occurring iron and manganese. 

The October 1993 sample from the Schultz well exceeded the 
PAL for lead. Because the PAL for lead was not exceeded in 
any of the monitor well samples, the ·detected lead.is likely 
due to piping for the house and not to effects of the 
landfill. 
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Numerous rounds of voe sampl~ng have been conducted on 
various private wells. Table 2 s·..1mrnari'zes the voe 
detections in the privace wells. POE water treatment units 
were installed in two of the wells (Schultz and 
Stoppleworth) -while the third well was taken out of service. 
The compounds exceeding WDNR ES standards and Federal MCLs 
are tetrachloroethene (PCE) and trichloroethene (TCE). 

Maximum Concentrations Detected in Private Wells, Exceeding 
Drinking Water Standards(ppb) 

Name PCE TCE 

Schultz 28 8.9 

Stoppleworth 31 8.2 

-svocs 

No SVOCs were detected in the May 1993 sampling round. In 
October 1993, bis(2-ethylhexyl)phthalate was detected in 
both well samples at concentrations of 92 ppb (Schultz) and 
45 ppb (Stoppleworth). These detections are likely due to 
introduced contamination during sample collection/handling 
and not related to landfill effects. 

Groundwater Modeling 

In 1992, a groundwater flow model (MODFLOW) and contaminant 
transport model (MT3D) were used to predict plume movement at the 
leading edge of the plume in the Black Earth Creek valley. The 
results of that modeling effort are reported in "Numerical Model· 
Simulation and Assessment of Contaminant Plume Migration, Refuse 
Hideaway Landfill, Middleton, Wisconsin". A conclusion of the 
report is that under the assumption that the source- of impacts 
-does not significantly increase (i.e., voe concentrations within 
the contaminant plume stay the same, decrease, or increase by 
less than 1 order of magnitude), the plume will reach an 
equilibrium condition after a period of approximately five years 
(1996) due to dilution, dispersion, and.degradation processes. 
Due to uncertainties within the ~odel, there is a possibility the 
-plume will migrate beyond it's ~-:.:::esent location, Lowever it ·is 
not expected to do so. The mcc2ling provided the following 
predictions: If the source of contamination is eliminated, 
equilibrium will be achieved in about two years. If the source 
of groundwater contamination is eliminated, these natural 
processes (dilution, dispersion, and degradation) will remediate 
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the downgradient portions of the aquifer ~ot remediated by 
elimination of the source and chere will be no additional plume 
migracion. 

3. Surface Water/Sediments 

Sampling of surface water and sediments was not conducted during 
the RI~ In 1987, before the laridfill cap was installed, 4 · 
surface water samples were collected from the sedimentation basin 
and drainage ditch near the landfill. There were no detectable 
voes in 2 of the samples._ The other samples contained detectable 
levels of methylene chloride, 1,1-DCE, 1,2-DCE, bromoform, and 
toluene below quantification limits. In addition MEK was 
detected at up to 290 ppb. Capping of the landfill eliminat~d 
the potential for precipitation to become contaminated by coming 
in contact with exposeq waste. In 1992, the sedimentation basin 
was drained and the sediment in the basin was ~emoved. Together, 
capping and sediment removal activities eliminated the 
sedimentation basin as a potential source of contamination. In 
July 1989, the WDNR collected surface water samples from Black 
Earth Creek, two tributaries, and a drainage ditch near the 
landfill. No voes were detected in any of these samples. These 
sample results indicate that the landfill cap removed the 
contaminated runoff source for surface water contamination. 
Groundwater sampling in the water table wells located near Black 
Earth Creek indicate that Black Earth Creek is currently not 
being affected by the groundwater contaminant plume. 

4. Air 

No specific ambient air sampling has been conducted at the Site. 
Source control has been undertaken at the Site in the form of 
landfill containment (capping) improvements and maintenance, 
thereby eliminating the potential for contaminated airborne dust 
being released to the atmosphere. The landfill gas collection 
and destruction system is tested in accordance with WDNR 
administrative code requirements. The destruction system 
(enclosed flare) meets all air emission standards. Thus, the 
potential for contaminant vapor release to the atmosphere has 
been eliminated. 

VI. SUMMARY OF SITE RISKS 

A. Human Health Risk Assessment 

A qualitative risk assessment was completed Eor the Site. The 
purpose of the assessment was to identify human health hazards 
posed by environmental contamination from the Site. The 
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qualitative risk assessment evaluates current as well as future 
potential exposures to Site related contamination. Sample 
results from the remedial investigation were used to evaluate all 
environmental pathways with potential human exposure routes. 

The reasons that a qualitative, rather than a quantitative, risk 
assessment was completed include: 

* state standards for air and water quality are protective of 
human health and the environment 

* the remedy must comply with state standards 
* an EPA guidance document (Conducting Remedial 

Investigations/Feasibility Studies for CERCLA Municipal 
Landfill Sites, February 1991, OSWER Directive 9344.3-11) 
states that exceedances of state standards, as opposed to 
the Site representing an unacceptable risk, are a cause for 
action at Superfund municipal landfill sites. 

A copy of the qualitative assessment is .in the RI report, and 
includes standards of contaminants of concern, exposure 
assessment and environmental assessment. Presented below is a 
brief summary of the assessment and its conclusions. 

During the RI, samples were taken of landfill gas, leachate, and 
groundwater. Surface water and sediment samples were not 
collected during this investigation because the clay cap, 

· installed over the landfill in 1988, is expected to contain 
GOntaminants and prevent surface water from coming in contact 
with wastes. Sediments originating at the landfill collected in 
the sedimentation basin located in the southeast corner of the 
landfill property. These•sediments were excavated and removed, 
thus eliminating this environmental pathway from the pathways of 
concern. The results of the RI sampling as it relates to each 
environmental exposure pathway are summarized below. 

1. Air. 

Landfill gas, consisting primarily of methane, has the potential 
to migrate from the Site and is a potential explosive hazard to 
persons living and/or working in buildings near the Site. 
Monitoring throughout 1990 did not reveal any landfill gas in 
nearby homes, though it was detected at potentially explosive 
levels in a commercial building on the Site, adjacent to the 
landfill. 

Other toxic substances such as voes can co-migrate from the 
landfill with the methane. On-site landfill gas samples were 
analyzed for constituent voes as part of planning and designing a 
gas extraction system to control the migration of gas away from 
the landfill. The following voes were detected in the on-site 
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landfill gas: benzene, PCE, toluene, TCE, and v~~yl chloride. 
No gas samples for voe analysis were ccllected f=om the building 
chat contained pot~ntially explosive rnechane concentrations. 
The highest detected voe values in the landfill gas are presented 
in Table 3. The voe concentrations detected in the landfill gas 
samples are not necessarily indicative of the levels that could 
exist in ambient air. When gas migrates to the ambient air, 
concentrations drop rapidly due to dilution, dispersion, and 
degradation. 

Benzene, PCE, toluene, TCE, and vinyl chloride are all potential 
contaminants of concern for the air pathway because the highest 
detected levels exceed the comparison value for these compounds. 
The air pathway has been addressed with the installation and 
operation of a ground flare. The design temperature and gas 
residence time (1,500° F for 0.5 seconds) ensures that the toxic 
compounds are destroyed. Emission stack testing has shown that 
the flare meets applicable ambient air standards, in accordance 
with NR 445, Wis. Adm. Code. 

2. Groundwater 

Residents living near the Site rely on groundwater for their 
drinking water and other domestic uses. Three nearby private 
wells have voe impacts; two of the wells have point of entry 
treatment systems. The third well supplied a home and business. 
The well has been shut down and the home is unoccupied. The 
business receives bottled water. Thus, groundwater does not 
currently pose a public ~ealth hazard to nearby residences who 
obtain their drinking water from private wells. Residents using 
untreated contaminated groundwater could ingest contaminants when 
drinking water, inhale contamination released from the water 
during domestic uses (cooking, showering, etc.) and absorb 
contaminants through their skin while bathing and washing in 
contaminated water. The point-of-entry treatment units must be 
properly maintained to ensure removal of all contaminants from 
the water. 

The standard used for selecting contaminants of concern for 
groundwater is the WDNR NR 140 Enforcement Standard (ES). This 
is a health based standard developed by the Wisconsin Division of 
Health (WDOH) and theWDNR to be protective of human health. The 
preventive action level (PAL) is used to identify potential 
contamination problems. An exceedance of .the PAL is not 
necessarily an indication of short or long term health hazards. 

Past Groundwater EXPosure 

In July 1986, the Stoppleworth home well was tested by WDNR for 
the presence of voes and none were detected. In August 1987, 
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testing of the Stoppleworch, Schultz a~d Swanson wells by the 
landfill owner discovered the presence of voes above ES limits. 
A supply of bottled drinking water was pro~ided to the three 
households in early 1988. It is estimated that eight people 
living in the three households were exposed to contaminated 
groundwater. Additionally, three employees at a seed business on 
the Swanson property may have been exposed to contaminated 
groundwater during their working hours. The exposure routes from 
the domestic use of contaminated groundwater includes ingestion, 
inhalation, and dermal adsorption. 

In December 1989, the tenant occupying the-Swanson home moved out 
and the well was shut down. The business at that location 
continues to receive bottled water. To eliminate all exposures 
to contaminated groundwater, the WDNR installed a granular 
activated carbon (GAe) POE water filtration system in May 1990 at 
the Stoppleworth and Schultz homes. Subsequent monitoring has 
shown the POE treatment system effectively removes all detectable 
voes. voes are still being detected in the unfiltered water. 
The POE treatment systems have become permanent water systems for. 
these homes and the homeowners have been responsible for 
maintenance of the POE systems since summer, 1992. It is 
estimated that contaminant exposure took place for no more than 
four years (1986 to 1990). (See the Public Health Assessment for 
Refuse Hideaway.) Table 2 contains a summary of water quality 
data for the 3 private contaminated wells. A summary of the 
maximum concentrations detected follows: 
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Maximum Concentration of voes in Private Wells (ppb) 

Compounds Schultz Stoppleworth Swanson PAL2
· 

Chlo roe thane 3.2 19.5 ND 1 80 

Dichlorodifluoro- 17.2 9.73 ND 200 
methane 

1,1- 6.9 4.9 ND 85 
Dichloroethane 

cis-1,2- 33 30 ND 7 
Dichloroethehe 

trans-1,2- 47 21 1.5 20 
Dichloroethene 

1,2- 1. 34. <0.5 ND 0.5 
Dichloropropane 

I 

Tetrachloroethene 28 4 30.1 3.5 0.5 

1,1,1- 1.5 2.2 ND 40 
Trichloroethane 

1,1,2- 1.5 ND ND 0.06 
T·richloroethane 

Trichloroethene 8;9 8.2 1.2 0.5 

Trichlorofluoro- 20 16.8 2.3 698 
methane 

Vinyl Chloride 6. 1 5 5. 55 ND 0.02 

1ND == Not Detected 
2 PAL == Preventive Action Limit 
3ES == Enforcement Standard== Federal MCL for these compounds 
4 Shaded == Exceedances of NR 140 ES 
5Vinyl Chloride was last detected 3/88 

Future Potential Exposure 

ES 3 

400 

100 
0 

850 

70 

100 

5 

5 

200 

0.6 

5 

349 
0 

0.2 

The two residences with GAC POE filter systems maintain those 
systems themselves. The systems must be properly maintained to· 
avoid future potential exposure. If the third well is brought 
back into service, or, if a new well is drilled on the property, 
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the pumped w~~,=~ will require adequate treatmens to avoid 
exposure to ~--=ami~ants. 

Groundwater:. .. w indicates that contaminated groundwater has ~he 
potential to :iow through the wells in the Deer Run Heights 
neighborhood, located approximately one mile west-southwest of 
the Site. Selected wells in the Deer Run Heights neighborhood 
are. sampled every 6 months in addition to semi-annual monitoring 
of 21 groundwater monitoring wells. This monitoring program will 
alert the.WBNR to any changes in the location of groundwater 
contamination and provide advance warning of potential threats to 
nearby residents. 

It is likely that new private homes and wells will be developed 
near the Site in the future. At this time (1995) there is a 
proposal to develop more than 200 private homes on the parcel of 
land adjacent to Refuse Hideaway to the east and northeast. 
Private wells would be placed upgradient of the existing 
contamination, however, some of the proposed homes would be as 
close as 100 feet to the existing groundwater contamination. It 
is possible that additional development could take place on other 
nearby parcels. 

Groundwater modeling performed in 1992 suggests that it is 
unlikely that the groundwater contamination will migrate to the 
Deer Run Heights neighborhood. However, inherent uncertainties of 
the model make it impossible to conclusively determine that the 
Deer Run Heights neighborhood will not be impacted. If the Site 
is not remediated and the contaminant plu~e continues moving away 
from the Site, contaminated groundwater might reach the Deer Run 
Heights neighborhood sometime in the future. There are an 
estimated 80 people living in 25 homes in the Deer Run Heights 
neighborhood. The ciosest home in the neighborhood is 
approximately 1,300 feet from the edge of the contaminant plume. 

The highest detected concentrations of each contaminant detected 
in the groundwater were evaluated as a worst case future exposure 
scenario. Table 4 summarizes the compounds which have been· 
detected above the ES and other contaminants of concern detected 
in groundwater and their highest concentrations. Benzene, 
chloroform, 1,2-DCA, cis-1,2-DCE, 1,2-dichloropropane, PCE, TCE, 
and vinyl chloride were all detected at _concentrations exceeding 
the ES. Trans-1,2-DCE was evaluated because it was detected 
above NR 140 ES levels in pre-1989 samples. Bis(2-
ethylhexyl)phthalate (an SVOC), heptachlor and 4,4 1 -DDT 
(pesticides) were the only detected compounds of their classes 
and were retained in the r~sk assessment. 

The primary toxicity of the contaminants is related to their 
carcinogenic health effects. A water supply well installed 
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directly in the most contaminated portion of the groundwater 
·plume would experience this worse case scenario. Two known 

carcinogens, benzene and vinyl chloride, and several suspected 
carcinogens, chloroform, 1,2-DCA, l,2-dichloropropane, PCE, TCE, 
bis(2-ethylhexyl)phthalate, heptachlor, and 4,4'-DDT have·been 
detected above health based standards. Persons, who, over.a · 
lifetime, were to daily drink groundwater contaminated at the. 
highest con~entration levels detected in the plume may have an 
increased risk of getting cancer. 

Non-carcinogenic health effects could be experienced from cis-
1,2-Dichloroethene and trans-1,2-Dichloroethene, both of which 
have potential hepatic toxicity .. Elevated iron and manganese 
levels associated with the landfill have no direct health effects 
but standards associated with these compounds are based on 
aesthetic qualities of water. 

3. Surface Water/Sed~ment Pathway 

Contaminants were detected in surface water in 1987 before the 
landfill clay cap was in place. Installation of the cap prevents 
surface water from becoming contaminated. Sampling of Black 
Earth Creek and the ditch sou.th -of the landfill found no voes in 
1989. Surface water is not currently considered to be a pathway 
of concern. The sedimentation basin was drained.and dredged in 
1992, removing any accumulated sediment and eliminating sediment 
as a pathway of concern. 

Currently, groundwater flow is such that groundwater contaminants 
are not discharging into Black Earth Creek. Without control, the 
groundwater plume has the potential to discharge contaminants 
into Black Earth Creek. rf this occurred, the health effects 
would be the same as exposure to the contaminated groundwater. 

B. Ecological Risk Assessment 

Five voes were detected in surface water at the Site in 1987. 
These voes included: acetone, bromoform, 1,2-DCE, MEK, and 
toluene. Most of these chemicals are dangerous to aquatic life 
in high concentrations (percentage ranges) but do not concentrate 
in the food chain. Capping of the landfill in 1988 removed the 
potential for surface water to come in contact with waste 
materials. Surface water samples collected in the drainage ditch 
south of the landfill and in Black Earth Creek in 1989 detected 
no voes. The sedimentation basin was drained and dredged in 
1992, eliminating it_ as a possible source of contaminants. 

Therefore, the greatest potential for environmental effects would 
be from the release of contaminated groundwater to Black Earth 
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Creek, the primary surface water body in the area. The current 
groundwater flow regime indicates that groundwater is not 
discharging into Black Earth Creek: The potential exists for a 
future discharge if groundwater flow gradients change. The 
compounds detected in groundwater that could have an affect on 
aquatic organisms include: benzene, bromomethane, chloroform, 
1,2-DCA, cis-1,2-DCE, trans-1,2-DCE, and TCE. The acute and 
chronic ambient water quality crite~ia for all these compounds is 
one to two orders of magnitude above the maximum concentration 
found in the groundwater at RHL. These compounds do not 
concentrate in the food chain. 

Based on the results of the environmental evaluation, the current 
risk posed to environmental receptors is low. ·The groundwater 
contaminant concentrations are not likely to have any acute 
environmental effects. Because of the carcinogenic nature of 
some of the contaminants of concern, and because the chronic 
effects of exposure to most of these compounds is not known~ 
environmental receptors may pe affected if the flow of impacted 
groundwater is not controlled. 

There are no known endangered or threatened species or critical 
habitats on or near the Site. (Ref: WDNR Endangered Resources 
Letter, in Administrative Record) 

C. Rationale for Further Action 

Actual or threatened releases of hazardous substances from this 
Site, if not addressed by the response action selected in this 
ROD, may present an imminent and substantial endangerment to 
public health, welfare, oi the environment. 

VII. DESCRIPTION OF THE REMEDIAL ALTERNATIVES 

-A. Remedial Action ObJectives 

Remedial action objectives were developed for this Site to 
address the landfill as a long-term source of contamination, to 
address groundwater contamination, to ensure private water 
supplies are protected, to provide short and long-term protection 
of human health and the envi·ronment, and to meet applicable or 
relevant and appropriate requirements. 

The main concern driving this cleanup is the existence of 
contaminants exceeding Federal MCLs and WDNR NR 140 ESs up to 
3,800 feet downgradient of the landfill. These contaminants pose 
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a future risk to existing and future privat~ home wells in ihe 
area. 

The Site Specific remedial action objectives for this Site are: 

source control RAOs 

• Prevent direct conta~t with landfill contents; 

• Minimize contaminant leaching to groundwater; 

• Prevent the migration of landfill gas; 

• Control surface water run-off and erosion; and, 

• Attain compliance with all identified Federal and State 
ARARs. 

Groundwater RAOs 

• Attain the NR 140 PALs for all groundwater impacted by the 
RHL at and beyond che landfill boundary. NR 140 PALs are the 
most stringent of the groundwater standards that apply to 
this Site and are the primary goal on which this action is 
bas~d. State groundwater goals are consistent with Section 
300.430(a) (1) (iii)(F) which states that U.S. EPA expects to 
return groundwater at the Site to beneficial use wherever 
practicable, within a time frame that is reasonable given 
particular circumstances of the Site. The contaminants of 
concern in the RHL groundwater are voes including: benzene, 
chloroform, 1,2-DCA, cis-1,.2-DCE, 1,2-chloropropane, PCE, 
TCE and vinyl chloride. All of these contaminants of 
concern exceed NR 140; Wis. Adm. Code Enforcement Standards 
(equal to Federal MCLs) beyond the landfill boundary. Iron 
and manganese also exceed NR 140 Enforcement Standards, 
however, exceedances beyond the landfill boundary are 
primarily due to high concentrations occurring naturally in· 
this area. 

• Reduce the potentiai for exposure to contaminants in 
groundwater; and, 

• Attain compliance wtth all identif,ied Federal and State 
ARARs. 

Water supply RAOs 

• Provide potable water to residences with contaminated water. 
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B. Developmenc of Alternatives 

Alternatives developed in the FS ~or the Remedy considered all 
prior remedial actions implemented by the owner and State-of 
Wisconsin for this Site. These actions included: installation 
and maintenance of a final soil cover over the waste that meets 
all applicable State requirements for solid waste landfills; 
installation and maintenance of a gas and leachate extraction 
system on the landfill that meets all applicable State landfill 
and air requirements; installation and maintenance of point-of
entry (POE) GAC treatment systems on contaminated private home 
wells (homeowners have provided maintenance since 1992) and.the 
installation and sampling of monitoring wells to identify and 
track movement of the groundwater contamination. 

The remedial alternatives were assembled from applicable remedial 
technology options. A wide range of technologies and remedial 
options were reduced by evaluating them with respect to technical 
implementability, effectiveness, arid cost. The alternatives 
surviving the initial screening were evaluated and compared with 
respect to the nine cri_teria required by the NCP. In addition to 
the remedial action alternatives, the NCP requires that a no
action alternative be considered for the Site. The no-action_ 
alternative serves primarily as a point of comparison for other 
alternatives. 

-The strategy used to develop alternatives was to provide general 
response actions (GRAs) that address each medium of interest in 
order to satisfy the RAOs. The GRAs are: 

source Control GRAs 

In order to me.et the RAOs for source control, the following are 
the proposed GRAs: 

• No Action 
• Limited Action (Fencing and Deed Restrictions) 
• Improve the Existing Landfill Cap with a Flexible Membrane 

·Liner (FML) 

Groundwater GRAs 

In order to prevent the migration of contaminated groundwater 
beyond the edge of waste and treat the groundwater to remove the 
contaminants found at the Site and specified in the RI, the 
following are the proposed GRAs: 

• No Action 
• Pump and Treat Groundwater 
• In-Situ Treatment of Groundwater 
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Alternate Water supply GRAs 

In order to provide an alternate water supply fer nearby 
residences, the following are the proposed GRAs: 

• Provide Bottled Water 
• Treat Groundwater with In-Home Water Treatment Systems 
• Install a Community Well Off-Site 
•· Deepen the Existing Wells 

These general response actions describe a variety of 
institutional and remedial actions intended to satisfy the 
Remedial Action Objectives. These general actions were screened 
based on effectiveness (degree to which the alternative protects 
human health and t·he environment and meets federal and state 
ARARs), implementability (degree to which an alternative is 
technically feasible), and cost (including construction and long
term operation and maintenance costs) prior to comparison to the 
NCP _criteria. 

1.· Source Control Alternative Development 

The U.S. EPA guidance for CERCLA municipal landfill Sites 
indicates that: 

• Containment (capping) is generally the most practicable 
remedial alternative. Cap materials can range from 
soil cover·to a multi-component impermeable cap .. 

• Treatment of soils and waste may be practicable for 
"hot spots". 

•- Extraction and treatment of contaminated groundwater 
and leachate may be required to control off-site 
migration of wastes. 

• Constructing an active landfill gas collection and 
treatment system may be required to prevent off-site 
migration. 

The RHL is not known to contain hot spots of hazardous waste. 
-Therefore, removal and disposal of waste from the RHL was not 
considered further. Active gas and leachate extraction and 
treatment systems have been in place since August 1991. 
Therefore, technologies screened for source control actions 
included access restrictions and containment. 

Two types of access restrictions used most. often at landfills 
were evaluated: deed restrictions/zoning modifications and 
fencing. Deed restrictions and zoning modifications are intended 
to prevent or limit future Site use and development. The 
effectiveness of .deed restrictions and zoning modifications 
depends on state and local laws, enforcement and maintenance. 
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· The goal of a deed rescr~cticn a~d zoning modificacion ac the~~~ 
would be to protect the iniegri~y of the cap. Fencing and/or 
gates physically limit access to the landfill. Signs warn 
potential t~espassers that there may be a health threat 
associated with entering the Site. 

Containment ~echnologies include surface water controls and 
capping. The existing landfill cover at RHL complies with NR 
504, Wis. Adm. Code and consequently, surface water controls and 
capping are currently in place at RHL. Consideration was given 
to the use of a partial geosynthetic cover at the landfill to 
further limit surface water percolation into the waste. Because 
no known hazardous waste has been disposed of in the landfill, a 
composite-barrier cap according to the Resource Conservation and 
Recovery Act (RCRA) is not required, but-was used as a model for 
evaluating a composite cap at the Site. 

The Source Control Alternatives developed for RHL include: 

Alternative A~ No Action 
Alternative B - Limited Action 
Alternative C - Composite Cover 

2. Groundwater Remedy Alternative Development 

The purpose of the groundwater portion of _the remedy is to return 
groundwater beyond the landfill boundary to its beneficial use, 
as an actual or potential groundwater source, within a reasonable 
period of time. Contaminated groundwater will be returned to its 
beneficial use when the concentrations of groundwater meet the 
groundwater cleanup standards found in NR 140, Wis. Adm. Code. 
The groundwater cleanup standards are the PALs~ The groundwater 
cleanup standards are applicable requirements for the groundwater 
cleanup. These groundwater standards are listed in Table 5. 

The location of the point of compliance for the groundwater 
cleanup standards is the waste boundary. Groundwater cleanup 
standards shall be attained throughout the contaminated plume 
(excluding the area underneath the landfilled waste). This area 
of attainment includes areas outside the property as well as the 
area within the property, up to the waste boundary (Figure 11) 

Groundwater Extraction 

Technologies screened to control groundwater included groundwater 
containment and groundwater recovery. Containment technologies 
usually involve the use of impermeable barriers and in-situ or 
ex-situ treatment in order to reduce the volume and concentration 
of contaminants. The depth of contaminants at RHL and the lack 
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of an underlying impermeable zone precludes the use of these 
technologies. 

Groundwater recovery is used to reduce contaminant mass and 
prevent migration by removing the groundwater from the aquifer. 
Two options were ·considered for RHL - groundwater interception 
trenches and groundwater extraction wells. Interception trenches 
are generally used where contamination is limited to 25 feet 
below the surface. Groundwater contamination extends 
approximately 100 feet beneath the surface adjacent to the 
landfill and is located in sandstone bedrock. Therefore, 
interception trenches can not be used at this Site. 

Two options for groundwater extraction were evaluated for RHL: 

a. Limited Extraction and Treatment of Groundwater. This option 
includes extraction and treatment of groundwater near the 
landfill to capture the groundwater with contaminant 
concentrations in excess of.200 ppb while minimizing the 
amount of water requiring treatment and discharge. This 
technology will effectively remove the source of the 
contaminant plume ·b~cause all areas with impacts below 200 
ppb would be cut off from the landfill. Groundwater 
modeling contained in a Technical Memorandum titled 
"Numerical Evaluation and Design of a Well Field for 
Contaminant Captu~e and Ground-Water Control" was used to 
determine optimum well locations and discharge rates for 
this technology. · 

Additionally, 1992 modeling of the front edge of the plume 
indicates that the plume will reach equilibrium within five 
years due to natural attenuation processes and continue to 
degrade and decline after the source is removed. Cutting 
off the source of contamination would. increase the ability 
of the natural attenuation processes to reduce voe 
concentrations within the plume downgradient of the 
landfill. 

b .. Extraction and Treatment of Groundwater at the source and 
Throughout the Plume. The second extraction option 
evaluated pumping and treating groundwater from near the 
landfill as well as along the axis of the plume. It is 
estimated that groundwater extraction of the entire plume 
would likely generate 200 gallons per minute (gpm) of 
groundwater which would require treatment and subsequent 
discharge. Discharge options for 200 gpm are extremely 
limited. As discussed later, the primary difficulty at RHL 
is lack of discharge options for treated groundwater. The 
surface water bodies in the area do not have the 
assimilative capacity to handle a 200 gpm flow. An 
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infiltrati8n gall~ry would require ffiany acres o: premium 
crop land. Finally, multiple injection wells (at least 8 or 
morei would be required and controlling the injected water 
is not likely feasible. Preliminary cost estimates for this 
ootion include: capital costs - $1,450,000; annual O&M -
$340,000 with a 20 year present worth of $5,800,000 (cost 
error estimates are +100% and -60%). Estimated cleanup time 
for pumping and treating the whole plume is 10 to 20 years 
verses 20 to 40 years for pumping at the landfill source, 
assuming a feasible discharge location existed. Therefore, 
extraction, treatment and discharge of 200 gpm water was 
determined to not be a feasible option because of lack of a 
discharge alternative. This option was not carried through 
the nine criteria evaluation. 

Groundwater Treatment 

Two major groundwater treatment options were considered - ex~situ 
treatment and in-situ treatment. Contaminated water extracted 
from the plucie would be treated above ground in a "treatment 
train". In-situ treatme'nt is an innovative technology and is 
considered as part of the overall treatment train, ·not as a stand 
alone option. _ 

1. Ex-situ treatment options. These options include treatment 
for organics and inorganics. Treatment for organic contaminants 

-includes carbon adsorption for providing a high level of removal 
of "non-specific" organic materials and air stripping for 
treating voes. These two technologies may be used together for 
the greatest efficiency of organic contaminant removal. Carbon 
absorption requires disposal or regeneration of the. carbon. 
Biological treatment was also evaluated. Biological treatment 
requires sufficient organic material to sustain treatment and may 
be less appropriate for dilute groundwater streams. All 
contaminants confirmed at the landfill can be successfully 
treated with carbon and/or air stripping, so biological treatment 
was not retained for evaluation. 

Options evaluated for treating inorganic compounds include 
chemical precipitation and ion exchange. Chemical precipitation 
converts a wide variety of metals in the groundwater from a 
soluble to an insoluble form. This process generates sludges 
which require subsequent disposal as either a solid or hazardous 
waste, depending on the chemical makeup of the sludge. Ion 
exchange removes dilute concentrations of metals from the water 
stream and can be used to "polish" the water after chemical 
precipitation. Regeneration of ion exchange resins usually 
produces. a metal concentrate that• requires disposal. 
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2. In-situ treatment options. In~situ groundwater treatment 
technologies are considered innovative by E?A. Technologies 
considered include air sparging with vapor recovery, in-situ 
bioremediation and in-situ chemical oxidation. The depths of 
groundwater contamination near the Site (greater than 100 feet} 
render air sparging infeasible. The main constituent in the 
groundwater, PCE, does not lend itself to treatment by chemical 
oxidation, so this option was not carried through the evaluation. 
In-situ bioremediation includes aerobic biodegradation and co
metabolism. Ideally, in-situ bioremediation stimulates 
subsurface microorganisms to degrade contaminants within the 
aquifer to carbon dioxide and water. In-situ bioremediation is 
carried through the evaluation for RHL. However, the specific 
techniques for stimulating native microorganisms to degrade these 
contaminants will have to be determined by bench scale studies. 

Groundwater Discharge 

Groundwater which is removed from an aquifer and treated to 
remove contaminants requires discharge. Methods typically used 
to discharge treated groundwater include discharge to: surface 
waters, Publically Owned'Treatment Works (POTW), infiltration 
galleries, injection wells, or use of water for irrigation 
purposes. 

1. Discharge to Surface Waters. The nearest surface water body 
·is Black Earth Creek, a Class I trout stream classified as 
an Outstanding Resource Water (ORW) by the WDNR. Water could 
also be discharged to the headwaters of the adjoining water 
shed, Pheasant Branch Creek. Preliminarily identified water 
quality based discharge limits could be met through 
treatment. Four potential surface water discharge locations 
exist (see Figure 12): 

a. Black Earth Creek via Intermittent Drainage Ditch. The 
ditch is located 200 feet from the southeast corner of 
the landfill. 

b. Black Earth Creek at Twin Valley Road. This location 
is 2/3 mile southwest of the landfill. The creek flows 
year round at this location. 

c. Black Earth Creek at Cross Plai~s. This location is 
approximately 5 miles west of the landfill in the City 
of Cross Plains. Black Earth Creek is classified as 
an 11 exceptional 11 resource water (ERW) at this location. 

d. East Fork of Pheasant Branch Creek. This is an inter
basin transfer of water and would require lifting the 
water 220 feet and conveying it 1 mile north of the 
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landfill. Pheasant Branch Creek is classified as a 
"warm water fishery". 

2. Discharge to a POTW. The nearest POTW connection is·2_ miles 
east of RHL in the City of Middleton. The Madison 
Metropolitan Sewerage District (MMSD) serves the cities of 
Madison and Middleton. Discharge to the POTW would require 
that MMSD install a conveyance system to the landfill. MMSD 
has indicated it does not anticipate construction of such a 
system and second parties are not allowed to build 
conveyance systems to MMSD. 

3. Discharge to an Infiltration Gallery. An infiltration 
gallery would allow treated'water to percolate through the 
soil, recharging the aquifer. U.S. EPA requtres that the 
design percolation rate be 4% of the minimum soil 
permeability. Therefore, the area of the infiltration 
gallery would be 3.pproximately 76,400 square feet for a sand 
Site. 

4. Reinjection to the'Aquifer via Injection Wells. Treated 
water injected into the aquifer upgradient of the plume 
would help increase the rate of remediation by flushing the 
area with clean water and stimulating in-situ degradation 
through the addition of dissolved oxygen to the aquifer. 

5. Use of Treated Water for Irrigation Purposes. Treated 
groundwater could be used to irrigate agricultural areas in 
the vicinity of the Site. This option can only be used on a 
seasonal basis and does not provide for on-going disposal of 
the treated water. It is not carried through the nine 
criteria. However, if an irrigation user wanted water 
seasonally, was willing to construct and maintain the 
conveyance system and could obtain a Wisconsin Pollution 
Discharge Elimination System (WPDES) permit, the water could 
be used for irrigation purposes. 

The Groundwater Extraction and Treatment Alternatives developed 
for RHL include: 

Alternative A -

Alternative D -

Alternative E -· 

No Action 

Groundwater Extraction and Treatment 
with Discharge to Surface Waters 

Groundwater Extraction and Treatment 
with Discharge to an Infiltration 
Gallery 
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Alternative F - Groundwater Extraction and Treatment 
with Reinjection for Enhanced In-Situ 
Biorernediation. 

3. Water Supply Alternative Development 

While the groundwater contamination is not expected to move 
beyond the presently defined plume boundaries, a risk to users of 
priva~e wells does exist. Therefore, the following alternate 
water supply options were considered: bottled water, deepening 
existing wells, individual point-of-entry (POE) treatment units, 
and installation of an off-site community well. 

Bottled water is generally a short-term action that does not 
address non-ingestion impacts of contaminated water (inhalation 
and dermal contact). Therefore, this was not considered further. 

Deepening existing wells has been tried by the WDNR at the 
Schultz home. A water supply well was drilled to 448 feet b~low 
ground and cased to 359 feet. voe impacts were detected in two 
water samples collected after well development. Based on this 
experience, deeper wells' do not appear to be a viable option at 
this Site. 

POE systems have been installed in two homes½ mile southwest of 
RHL and have removed all voes from the home water for 5 years. A 
community water supply well could be installed several thousand 
feet down gradient of the plume and a water distribution system 
could be provided to residences most likely to be affected 
(estimated at 25 homes). 

The Water Supply Alternatives developed for RHL include: 

Alternative A -

Alternative G -

Alternative H -

C. Alternatives 

No Action 

Supply Individual In-home Water 
Treatment Units 

Construct a Community Well 

A complete description of the· various alternatives is provided in 
the Feasibility Study. A brief narrative description of each 
alternative is provided below: 

1. Source Control Alternatives 
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The No Action alternative is developed to act as a baseline to 
compare against all other alternatives. This alternative· 
consists of operation and maintenance of all actions c~rrently 
implemented, including, the gas/leachate extraction sys~em, 
maintenance of the soil cap and long-term monitoring for voes at 
21 existing groundwater monitoring wells and 12 privates wells. 
This action meets all.required State and Federal standards for 
closed landfills. This alternative does not, by itself, meet NR 
140 groundwater standards. No capital costs are involved in this 
alternative.- Annual O&M cost is $100,000 with a 30 year present 
worth cost of $1,376,000. 

An analysis of the effectiveness of the existing clay cap was 
made by using the U.S. EPA HELP model to estimate the per~olation 
rate through the cap. This analysis showed that 1.1 inches/year, 
or 670,000 gallons of water per year move through the landfill 
cap. The average leachate e~traction rate per year is 
approximately 187,000 gallons, therefore 483,000 gallons of 
leachate currently has the potential to percolate to the 
groundwater each year. 

Based on 1988 data, the average voes in leachate is about 500 
ppb. It was assumed that the average quantity of voes which 
percolates to the groundwater is a maximum of approximately: 

. 483,000 gallons/year x soo ppb voes= 0.2 gallons/year voes 

over time, the concentration of voes in the leachate should 
reduce as voes are· flushed from the waste and removed through the 
gas and leachate extraction system. 

Alternative B; Limited Action (Selected Alternative for source 
control} 

This includes all actions under Alternative A. This alternativ€· 
adds deed restrictions and zoning modifications to protect the 
integrity of the landfill cap into the future. A fence and gate 
have already been constructed along the southern edge of the Site 
at the access road to limit access. Topography (steep vertical 
rock walls and thick woods) restricts access to the land=ill from 
the north, west and east. Signs would be·posted along the 
property boundaries at regular intervals to warn potential 
trespassers of the potential risk of entering the Site. This 
alternative does not, by itself, meet NR 140 groundwater 
standards. The capital cost of this option is $7,000 with an 
annual O&M cost of $100,000. The 30 year present worth cost is 
$1,383,000. 
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Alt~rnative C: Composite cover 

This alternative involves the cons~ruction of a composite cover 
over the flatter top slope areas cf the ·landfill (approximately 
20 acres). The existing vegetaticn would be removed and the 
topsoil and general soil would be removed and stockpiled. The 2½ 
feet of compacted clay would remain in place and a geosynthetic 
liner and drainage layer would be placed over the clay. The 
general soils and topsoil would be replaced and graded and the 
Site would be revegetated. The final top cover of the landfill 
would consist of (from top to bottom): 

A 6 inch topsoil layer, seeded and fertilized to 
sustain a dense vegetative growth of native plants; 
A minimum 18 to 30 inch thick general soil layer to act 
as frost protection and a rooting zone layer; 
A drainage layer of either 6 inches of sand or a 
geonet/geofabric drainage layer; 
A 40 or 60 mil thick low density polyethylene (LDPE) 
geomembrane; and · 
The existing 2½ foot thick low permeability clay layer, 
constructed in 1988 in accordance with NR 504.07(4), 
Wis .. Adm. Code. 

The basic benefit of the composite cover would be to reduce 
leachate production and the subsequent release of contaminants to 
the groundwater. U.S. EPA's HELP model was used to estimate a 
percolation rate of 0.01 inches/yea~, or 9,·300 gallons of water· 
entering the waste each year through the composite cover. 
Because of the low leachate generation rates, it can be expected 
that lea·chate pumping would eventually be eliminated. 

Alternative C would result.in significantly less leachate 
generation when compared with the other source control options. 
Alternativ~ C would result in reduced leachate percolation to 
groundwater and ultimately lower levels of aquifer contamination. 
However, it is unlikely that NR 140 PAL levels would be met by 
this alternative alone because voes will continue to enter the 
groundwater even with reduced leachate volumes -percolating to the 
groundwater. The mass of contaminants in the waste does not 
change under any source control alternative, theref_ore, the total 
release of contaminants through time can be expected to be the 
same for all source control alternatives. Alternative C wouid 
have the lowest release ~ate, thus maintaining the smallest plume 
volume, but may result in releases for the longest·period of time 
(that is, contaminants flush from the landfill more slowly for a 
longer time), thus resulting in a longer plume persistence than 
any of the other source control alternatives. 
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Alternative C, by itself, does ~cc ~eet NR 140 groundwater 
standards. Capital cost of this opc~sn is $2,876,000 with an 
annual O&M cost of $75,000. The 30 year present worth cost is 
$3,908,000. 

All Source Cqntrol Alternatives resu:: ~n the waste mass being 
left in place. Therefore, EPA and WDNR will review the data at 5 
year increments to determine if the remedy is still protective, 
or whether additional Source Control measures need to be taken. 

2. Groundwater Extraction and Treacment Alternatives 

Alternative A: No Action 

Under Alternative A, no additional corrective action besides that 
of Source Control Alternative B would be taken at.the- Site to 
address groundwater contamination. This would result in a 
continued off-site migration of existing contaminants in the 
groundwater. This remedy would allow the Site to remain as it 
exists today. Therefore, contamination within the aquifer would 
be addressed primarily through natural attenuation processes such 
as dilution, dispersion, and degradation. These processes are 
expected to cause the plume to stop migrating further from the 
landfill within a period of five years from 1991, when the 
information for the contaminant transport model was collected. 

The No Action Alternative does not meet the standard of providing 
protection of human health and the environment because the 
landfill is likely to leak contaminants for a very long period of 
time and the only protections under the No Action Alternative are 
institutional controls (e.g., water supply wells can not be 
placed within 1,200 feet of a landfill) or addition of point-of
entry treatment systems to contaminated private wells. Both of 
these protections are subject to failure. Alternative A does not 
meet the Remedial Action Objective (RAO) of restoration of 
groundwater quality to WDNR NR 140 cleanup standards. 

-There is no cost associated with the No Action Alternative. 

Alternative D: Groundwater Extraction and Treatment with 
Discharge to surface water 

A single groundwater extraction and treatment approach has been 
developed for RHL. The following description of this approach 
applies to extraction and treatment of Alternatives D, E and F. 
The difference in the alternatives involves groundwater discharge 
options. 

Groundwater Fcxtraction Component 
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Groundwater extraction scenarios were modeled using the U.S. 
Geological Survey's MODFLOW, a three-dimensional model that 
simulates drawdowns using t~e finite difference method. PATH3D 
w~s used in conjunction witi MODFLOW to perform capture zone 
analysis and particle tracking calculations. Because grouhdwater 
discharge options are quite limited at RHL, the goal of the 
modeling eff8rt was to defir.e the groundwater pumping scenario 
that effectively captures the groundwater contamination emanating 
from the landfill (greater than 200 ppb total voes) while · 
minimizing the volume of water requiring treatment and discharge. 

Based on the results of the modeling, four recovery wells would 
be installed on the south and west sides of the landfill. The 
wells would be installed at various depths (from 29 feet below 
the water table to 87 feet below the water table) and would pump 
between 10 and 15 gallons per minute (gpm) to achieve optimal 
capture of the highest observed contaminant concentrations 
(greater than 200 ppb total voes, Figure 13). Total pumping rate 
would be 45 gpm. Pumpi~g 45 gpm of groundwater with an average 
concentration of 200 ppb voes will remove 5 gallons of voes per 
year from the groundwater. As stated above, it is estimated that 
the landfill contributes 0.2 gallons of voes to the aquifer 
yearly. Therefore, 25 .times more contaminant will be removed 
each year than leaches to the groundwater. Over time, the amount 
of voes leaching from the waste to the groundwater should reduce 
(as the mass of voes in the waste is reduced) and the volume of 
voes removed by the extraction wells will reduce as the mass of 

-contaminants in the aquifer reduces. 

The extraction wells will provide hydraulic control of 
groundwater at the waste boundary within a matter of days of 
beginning to extract groundwater. Extraction of impacted 
groundwater currently underlying the landfill would be achieved 
within approximately 5 years. Additional flushing (by continued 
groundwater extraction) of non-impacted water would be required 
to remove voes from the aquifer beneath the·landtill to return 
the groundwater to NR 140 standards. Based on aquifer conditions 
and the fact that the aquifer beneath the landfill is the most 
highly contaminated area of groundwater, 2 to 4 pore volumes are 
estimated to be required to flush voes from the aquifer. It is 
estimated that the landfill's contribution of contaminants to the 
groundwater plume would end after 15 to 20 years of pumping. 
This assumes that significant leaching of voes from the landfill 
ceases after 15 to 20 years. It is impossible to know when voes 
will be effectively flushed from the waste mass, therefore 
pumping of wells near the landfill boundary may be required for a 
considerably longer period of time than represented by the 15 io 
20· year estimate. · 
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With implementa~~on of groundwater extraccion, the source of 
further groundwater contamination will be eliminated and natural 
processes will begin to eliminate the plume extending 
downgradient of the landfill. As non-impacted water is flushed 
through the aqui=er, contaminants will be subject to natural 
attenuation proc~sses of dilution, dispersion and degradation. 
Based on travel time for contaminant movement from the landfill 
to private wells and groundwater model estimates, it is estimated 
that one flushing of the aquifer between the landfill and the 
edge of the plume will take ~O years. It is estimated that it 
will take one to two flushings of the aquifer to achieve 
groundwater standards downgradient of the landfill, therefore 
cleanup time is estimated to be 20 to 40 years. 

Groundwater Treatment component 

To define -a treatment system, it is necessary to know both the 
influent concentrations and effluent levels that must be 
attained. It was assumed that the influent concentrations are 
equal to the worst case conditions measured at monitoring wells 
at the Site. The discharge requirements vary depending on the 
discharge method and location, The preliminary water-quality 
based effluent standards have been developed by the WDNR. Table 
6 summarizes the highest measured influent groundwater 
concentr~tions and the treatment goals based on various discharge 
alternatives. The treatment system has been designed based on 
the highest estimated influent concentrations~ Because it is 
unlikely that actual influent concentrations will be as high as 
estimated, actual treatment system design should be modified 
during Remedial Design after aquifer testing and groundwater 
analysis is completed. · 

Development of the treatment system began with the preliminary 
discharge standards-for surface water and NR 140 PALs for 

·groundwater. Best Available Technology (BAT; 40CFR125 and NR 
220, Wis. Adm. Code) requirements were the assessed. Figures 14 
and 15 present the conceptual flow diagrams of the proposed 
groundwater treatment system of each potential discharge 
location. Both treatment approaches include: 

A flow equalization tank to provide uniform quality and 
quantity of groundwater prior to treatment; 

A chemical precipitation tank would be used for 
precipitation of inorganic compounds. Bench scale 
treatability tests are required to determine the chemical 
additives needed. Possible additives include: hydroxides, 
sulfides, f7.~rous sulfate, inorganic sulfides, organic 
sulfur precipitants, and other metal precipitants. Chemical 
precipitation gener~tes sludge that requires disposal as 
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eicher a solid waste or hazardous waste, depending on the 
chemical analysis of the sludge. 

A flocculation tank and a clarifier·wou:d be added to remove 
metal precipitates that did not settle i~ the chemical 
precipitation tank. 

An air stripping tower would be used to remove the 
strippable voes from the water stream. According to the FS, 
the projected effluent concentrations of voes from the 
stripper would be at concentrations less than one part per 
billion. Based on a water flow rate of 45 gpm, an emission 
rate of 0.12 pounds per hour is expected. Vapor control. 
equipment is not expe~ted to be required. 

Air stripping will treat all voes .detected at RHL except for 
bromomethane. Bromomethane was detected only during the 
January 1991 sampling period and has not been confirmed in 
any monitoring wells. Therefore, bromomethane is not likely 
to be a conce~n. If it is detected during future studies, 
additional treatment, such as biological or chemical 
oxidation will riee4 to be evaluated. 

A carbon absorption unit is BAT for removal of the detected 
SVOCs and pesticides. These compounds and projected 
influent concentrations are.: 4,4'-DDT at 0.075 ppb, bis(2-
ethylhexyl)phthalate at 95 ppb, and heptachlor at 0.012 ppb. 
An 800 lb. liquid-phase carbon absorption system is expected 
to not require change out more frequently than once a year. 
Carbon absorption may not be required if the influent 
groundwater in the proposed treatment system contains non
detectable SVOCs-and pesticides. 

Ion exchange would be added as a metal polishing unit for 
discha·rges to the ORW segment of Black Earth Creek 
(Alternatives.Dl and D2) and for groundwater discharges 
(Alternatives E and F). Other approaches include sulfide 
precipitation or other polishing steps to achieve the low 
metal concentrations of the ORW discharge. 

Testing of groundwater has not been done for conventional 
pollutants (e.g., BOD5 , chloride, phosphates, nitrates and 
nitrites). Possible treatments options, such as reverse osmosis, 
for these constituents have not been included in the cost 
comparisons of the alternatives. In addition, a heat exchanger 
and pH adjustment may be necessary to adjust the temperature and 
pH of the final effluent stream, if the effluent is discharged to 
the ORW segment of Black Earth Creek. 
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Alternative Pl: Groundwater Sxtraction and -=eacrnent with 
Dischargp to Black Earth cr~;k via a Drainage 
Ditch at SE corner of Landf~:1 

An agricultural ditch system in the upper Black Earth Creek 
Valley provides drainage to surrounding farm fields and 
constitutes the headwaters of Black Earth Creek (Figure 12). The 
drainage ditch begins at the southeast corner of the RHL 
prop~rty. A 200 foot discharge pipe would be built from the 
treatment plant at the landfill to the ~rainage ditch. Flow in 
the ditch is intermittent so discharge of treated groundwater at 
this point would constitute almost 100 percent of the flow in the 
ditch. 

Black Earth Creek is a Class I trout stream, a cold water fishery 
and is classi:ied as an Outstanding Resource Water (ORW) by the 
WDNR. As an ORW, the creek is given the highest protection by 
the State. The creek :s assumed to have no assimilative capacity 
for contaminants. Any effluent discharged to an ORW must meet 
all background water-quality conditions. In 1947 the WDNR 
established Black Earth ~reek as a Habitat Demonstration Area 
(now called the Black Earth Creek Fishery Area). It was chosen 
as a priority watershed in 1987. Cold water, naturally 
reproducing trout streams are very rare in southern Wisconsin. 
Black Earth Creek is a regionally and nationally important 
resource and was named one of the top 100 _trout streams in the 
country by Trout Unlimited. Black Earth Creek is a fragile 
resource that is very sensitive to temperature fluctuations. 
Black Earth Creek experiences periods when temperatures exceed 
lethal limits for brown trout during the summer. Trout reproduce 
during the late fall and winter and a discharge with a different 
temperature regime could impair reproduction. In addition, a 
change in water volume could adversely affect the fishery of 
Black Earth Creek. (Ref: July 8, 1994 WDNR memo from Scot Stewart 
to Steve Fix.) 

A drainage district has been established in the upper Black Earth 
Creek Valley for·maintenance of the agricultural drainage ditch 
system. ·The upper valley is prone to flooding. The increased 
flows caused by a discharge to the ditch system would likely 
exacerbate the high water conditions during wet periods of the 
year. (Ref: Telephone conversation of T. Evanson with Richard 
Heinrich, Drainage District President) Therefore, any discharge. 
proposed for the upper Black Earth Creek would require a 
hydrologic and ecological evaluation to determine what impact the 
discharge would have on the stream and the surrounding land. Any 
impact whatever would likely result in the WDNR denying approval 
for discharge to the ditch system. Under Superfund, this would 
be an "on-site" action and no administrative permits are 
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required, however compli~nce with the substantive porticns of the 
permit is required. 

Capital cost for Alterna~~ve Dl is $706,000 with an annual O&M of 
$164,000 and a 30 year p~esent worth of $2,965,000. 

Alternative D2: Grou~dwater Extraction and T~eatment wit~ 
Discharge to Black Earth creek at Its 
Inte=section with Twin Valley Road 

This proposed discharge is approximately two thirds of a mile 
southwest of the landfill (Figure 12). This location is within 
the Black Earth Creek drainage district and is included in the 
ORW ·classification. Here, discharge of the treated groundwater 
would comprise approximately 10% of the creek's flow. All other 
issues described in Alternative Dl, namely water quality, water 
temperature, water volume and overall ecological environment 
concerns apply to this discharge location. In-addition, it is 
likely that a discharge a~ this distance from the landfill would 
be considered "off-site" and would require a Wisconsin Pollution 
Discharge Elimination System (WPDES) permit. Construction of a 
discharge pipe would disturb more land and require more easements 
than Alternative Dl. Estimated costs are: capital costs -
$903,000; O&M - $164,000; and a present worth cost of $3,160,000. 

Alternative D3: Groundwater Extraction and Treatment with 
Discharge to Black Earth Creek at cross 
Plains 

This alternative involves construction of a discharge pipe to 
Black Earth Creek downstream of the Cross Plains POTW, 
approximately 5 miles west of the landfill (Figure 12). Below 
the Cross Plains POTW, WDNR's classification of Black Earth Creek 
changes to an Exceptional Resource Water (ERW). Very stringent 
water quality restrictions also apply to ERWs, although some 
assimilative capacity for contaminants is allowed. The treatment 
scheme for this discharge would likely not require an ion 
exchange polishing step. In addition, the treated groundwater · 
discharged at this point would make up much less of the total 
flow of the creek than under Alternatives Dl and D2. · Concerns 
for impacts on water temperature and flow are lessened compared 
to the ORW discharges of Alternatives Dl and D2. 

Construction of a discharge line over 5 miles in length would be 
difficult to implement with considerable di_sturbance of land and 
many easements required. This action would be considered· 11 off
site11 and would require a WPDES permit from the WDNR. Capital 
costs are estimated to be $1,474,000 with O&M of $162,000 and a 
present 30 year worth of $3,704,000. 
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Groundwac~~ Sxtracticn and ~reatment with 
Discharge to che East ~ork of Pheasant Branch 
creek 

A separate watershed exists to the north of RHL which drains to 
the East Fork of Pheasant Branch Creek. For this interbasin 
transfer, water would need to be conveyed a distance of 
approximately one mile with an elevation rise of 220 feet. 
Discharge would be to an intermittent stream and the treated 
groundwater discharge would make up approximately 100% of the 
creek flow at the discharge point. Pheasant Branch Creek is 
classified as a Warm Water Fishery, and as such, does not merit 
the·same water quality protection as an ORW or ERW 
classification. However, because the discharge would make up 
100% of the flow, the projected water quality bised effluent 
limits from WDNR are somewhat more stringent than those of the 
ERW segment of Black Earth Creek. The water treatment scheme 
developed for the ERW would be used for the East Fork of Pheasant 
Branch Creek. 

This option would likely be considered an "off-site" action and 
would require a WPDES permit. Considerable disturbance of land 
and several easements would be required to construct the ·. 
discharge line. The estimated capital costs are $750,000 with an 
annual O&M of $162,000. The 30 year present worth costs are 
$2,980,000. 

Alternative E; Groundwater Extraction and Treatment with 
Discharge to an Infiltration Gallery 

Treated groundwater would be discharged to an infiltration 
gallery. The treatment scheme would be the same as that proposed 
for the ORW discharges. For cost estimation purposes, it was 
assumed the infiltration gallery would be 6 feet deep, 275 feet 
wide by 275 feet long, with a surface area of 76,000 square feet. 
Groundwater would ·be pumped into the infiltration gallery and 
discharge to gravel-filled trenches where the treated water wouJc 
infiltrate down to the shallow aquifer. The infiltration gallery 
would be surrounded by a clay berm to minimize run-on of surface 
water. 

The infiltration gallery must be placed in suitable permeable 
soils for proper discharge of water. Figure 16 
shows those areas that may be suitable. Most of the suitable 
soils are along Black Earth Creek. Any hydrologic connection of 
the infiltration gallery to Black Earth Creek would have to be 
investigated to ensure that the creek would not be affected by 
the discharge. For cost estimation, it is anticipated that the 
infiltration gallery would be 3,500 feet from the landfill. 
Construction would require land disturbance, easements and likely 
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land purchase for the gallery. Capi~al costs are estimated to be 
$1,1:5,000 with annual O&M of $154,000 and a 30 year present 
wore~ of $3,236,000. 

Alter~ative F: Groundwater Extrac;ion and Treatment witt 
Reinjection to Enha~ce In-Situ Bioremediation 
{Selected Alternativel 

In Alternative F extracted groundwater would be treated with the 
treatment system as proposed for the ORW discharge locations. 
Treated gro~ndwater would be piped to two 55 feet deep injection 
wells located approximately 400 feet east of the landfill (1,600 
feet upgradient of the proposed groundwater extraction wells, 
Figure 17). Groundwater injection is essentially the reverse 
process of groundwater extraction - groundwater would be pumped 
into the wells and flow into the aquifer through the screened 
zone of the wells. Periodic treatment (usually acid treatment) 
of the injection wells would be required to remove scale and 
metal precipitates which may clog the injection well screens. 

The treated groundwater will be oxygenated due to the air 
stripping process and iqjecting this water would oxygenate the 
aquifer. Oxygen should stimulate naturally-occurring 
microorganisms in the aquifer to degrade contaminants within the 
aquifer. Only some of the contaminants are subject to 
degradation through oxygenation alone (such as benzene and vinyl 
chloride). The chlorinated compounds (particularly PCE and TCE) 
would likely require other additives, such as co-metabolites, to 
st.imulate·their natural degradation. Treatability studies to 
evaluate the addition of other materials (besides oxygen) to. the 
injected groundwater would need to be conducted during Remedial 
Design. Additionally, injection of treated groundwater 
upgradient of the groundwater plume would help increase the rate 
of remediation by flushing the aquifer with clean water. 

Alternative F will likely result 
time than Alternatives D and E. 
not be quantified at this time. 
Alternatives D arid E could range 

in a quicker aquifer cleanup 
However, the time reduction can 
The total time savings over 
from months to a few years. 

Groundwater modeling indicates that groundwater flow during 
reinjection should remain essentially the same as at present. 
The modeling indicates that the injected water _should help 
remediate the ~ontamination beneath the landfill as well as 
contamination in the plume that has moved southwest of the 
landfill. It is not expected that reinjection will have any 
impact on Black Earth Creek or on home wells in the area. Land 
disturbance will result during construction of the discharge line 
and injection wells. An easement on the property adjoining RHL 
would be necessary. Estimated capital costs for Alternative F 
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are $576,000 with an annual C&M o~ $157,000 and a 30 year present 
worth of $2,737,000. 

3. Water Supply Alternatives 

Water supply alternatives are included in addition to Source 
Control and Groundwater Extraction and Treatment Alternatives in 
the event the contaminant plume contaminates or imminently 
threatens private residential wells in the future. 

Definition of a "contaminated or immin·ently threatened" private 
well: To receive an· alternate water supply system, a home well 
must have confirmation (at least 2 sampling rounds) of 
contaminants originating from the RHL that are eq~al to or 
greater than the Federal MCLs er WDNR NR 140 Enforcement 
Standards. A well will be considered "imminently threatened" and 
will receive an alternate water supply •if neighboring water· 
supply wells or groundwater monitoring wells indicate that 
contamination is likely to extend.to the "imminently threatened" 
well and to exceed the Federal MCL or NR 140 ES. 

Likely area to be served: It is projected that 25 existing 
residences located in a one-mile radius downgradient of the 
existing groundwater plume may require installation and operation 
of an alternative water supply. Projected costs for supplying 
alternative water are based on an estimate of 25 homes. However, 
a proposed subdivision northeast (upgradient) of the -landfill has 

· the potential to require alternative water supplies. This 
development will consist of 200+ residential homes, with one 
water supply well per every 4 homes. In addition, it is 
anticipated that a golf course will be built in the midst of the 
development and a 500 gpm high capacity well is proposed to 
provide water to the golf course. It is possible that home wells 
could become contaminated by being placed too close to the 
existing plume or by pumping the high capacity well and drawing 
the contamination upgradient of its present location. 

Alternative G; supply Individual Water Treatment Units (Selected 
Alternative} 

This alternative involves the installation and operation of 
granular activated carbon (GAC) point-of-entry (POE) treatment 
systems at each residence with a groundwater supply well that is 
contaminated or imminently threatened with· contamination. The 
POE systems would treat the entire household water supply prior 
to distribution throughout the residence. For the protection of 
human health, the POE systems would treat the groundwater to no 
detect for voes. GAC POE units are currently in use at two homes 
whose water wells have been contaminated with voes from the 
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Refuse Hideaway Landfill. These uni=s have been very effective 
in removing the contaminants and prcviding a reliable supply of 
potable water. The units can be ins~a:led one ac a time and are 
readily available. The drawback to FOE systems is that they muse 
be maintained to be effective. The homeowners at the two 
residences using POE systems near REL are responsible for 
maintenance of the POE units in thei~ homes. 

It is expected that at least one POE system .would be installed at 
the Randall Swanson property (known as Sunnyside Seed Farm) south 
of U.S. Highway 14, approximately 3,800 feet southwest of the 
landfill. The home on this property is not currently in use and 
the driven-point well supplying the home and business has been 
shut down. The Swanson well does not meet State well 
construction requirements. However, if the well is upgraded or 
if a complying well is constructed on the.property, a POE 
treatment system will be required to ensure clean water is 
delivered to the residence. It is expected that a 35 foot deep 
well with a POE system would meet the requirements of the Swanson 
house. Given the State's experience with trying to replace the 
Schultz well, a deep well would not likely proyide clean water at 
this location. 

As mentioned above, no more than 25 home wells located southwest 
of the landfill in Deer .Run Heights and near U.S. Highway 14 and 
Rocky Dell Road are expected to need replacement water supplies. 
It is possible that the well supplying water to two homes at 

··summer' s Tree Farm northwest of the landfill may require a POE 
system if that well becomes contaminated as a result of radial 
groundwater flow near the landfill. An unknown number of homes 
in the proposed Hidden Oaks subdivision northeast of the landfill 
could possibly require alternative water supplies. 

The estimated capital cost for 25 home POE systems is $220,000 
with an annual O&M cost of $62,500.- The 30 year present worth 
cost is $1,080,000. 

Alternative H; construction of a community Well 

This Alternative involves construction and operation of a 
community water supply well located several_ thousand feet 
downgradient of the impacted groundwate=, beyond the anticipated 
future reach of the contaminant plume. The well would be 
constructed southwest of the landfill and would be screened at 
greater than 150 feet below ground surface. A 50,000 gallon 
elevated water tank would be used to store the pumped water and 
water would be distributed to each affected residence via a water 
main with an approximate length of 10,000 feet. This Alternative 

_would be highly reliable and does not depend upon home owner's 
maintenance for effectiveness. It is not cost effective to 
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construct a community water supply well :o seive a few homes. 
However, a community well should be const~ucted if the number of 
private home wells requiring replacement nakes it cost effective 
to use a community well rather than point-of-entry systems. The 
estimated cost of Alternative His: capital cost, $783,000; 
annual O&M costs, $50,000; and a 30 year present worth of 
$1,471,000. 

VIII. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 

A. Introduction 

U.S. EPA has established in the NCP nine criteria that balance 
health, technical, and cost considerations to determine the most 
appropriate remedial alternative. The criteria are designed to 
select a remedy that will be protective of human health and the 
environment, attain ARARs, utilize permanent solutions and · 
treatment technologies to the maximum extent practicable, and to 
be cost effective. The relative performance of each of the 
remedial alternatives listed above has been evaluated using the 
nine criteria set forth in the NCP at 40 CFR 300.430(e) (9) (iii) 
as the basis of comparison. These nine criteria are summarized 
as follows: 

THRESHOLD CRITERIA - The selected remedy must meet the threshold 
criteria. 

1. Overall Protection of Human Health and the Environment 
A remedy must provide adequate protection and describe how 
risks are eliminated, reduced or controlled through 
treatment, engineering controls or institutional controls. 

2. Compliance with Applicable or Relevant and Appropriate 
Requirements 
·A remedy must meet all applicable or relevant and 
requirements of federal/state laws. If not, a waiver may 
apply. 

PRIMARY BALANCING CRITERIA are used to compare the effectiveness 
of the remedies. 

3. Long-term Effectiveness and Permanence 
Once clean up goals have been met, this refers to expected 
residual risk and the ability of a remedy to maintain 
reliable protection of human health and the environment over 
time. 

4. Reduction of Toxicity, Mobility or Volume Through Treatment 
The purpose of this criterion is to anticipate the 
performance of the treatment technologies that may be 
employed. 
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5. Shore-term Effectiveness 
This refers to how fast a remedy acnieves protection. Also, 
it weighs potential adverse impacts on human health and the 
environment during the construction and implementation 
period. 

6. Implementability 
This criterion requires consideration of the technical and 
administrative feasibility of a remedy, including whether 
needed·services and materials are available. 

7. Cost 
Capital, operation and maintenance, and 30 year present 
worth costs are addressed. 

MODIFYING CRITERIA deal with support agency and community 
response to the alternatives. 

8. Support Agency Acceptance 
After review of the Focused Feasibility Study and the 
Proposed Plan, support agency's concurrence or objections 
are taken into consideration. 

9. Community Acceptance 
This criterion summarizes the public's response to the 

-alternative remedies after the public comment period. The 
comments from the public· on the Proposed Plan for this Site 
are addressed in the Responsiveness Summary attached to this 
ROD. 

B. Evaluation of the Remedial Alternatives 

THRESHOLD CRITERIA 

The threshold criteria are CERCLA statutory requirements that 
must be satisfied by any alternative in order for it to be 
eligible for selection as a CERCLA-quality remedy. These two 
criteria are discussed below: 

1. Overall Protection of Human Health and the Environment 

Source Control Alternatives: All three landfill cap 
alternatives, including the No Action Alternative, prevent direct 
contact with waste and address air and surface water media. All 
source control alternatives, including No Action, include:. 
continued operation and-maintenance of the existing landfill gas 
collection system and would prevent migration of landfill gas 
from the Site; operation and maintenance of the leachate 
extraction system with off-site treatment and disposal; 
inspection and maintenance of the existing cap to control surface 
water run-off and erosion; and testing of existing groundwater 
monitoring wells and private wells. 
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Alternatives B-and C i~clude placement of a deed 
restriction/zoning moci:ication and warning signs around the 
disposal area and are ~herefore more protective than Alternative 
A at protecting the ~andfill integrity into the f~ture. 

The expected percolatic~ rate through the geosynthetic membrane 
cap of Alternative C is 0.01 inches/year versus 1.1 inches/year 
for the existing clay cap specified in Alternatives A and B. 
Therefore, Alternative C provides the greatest reduction of 
infiltration of leachate to groundwater. A reduction of the 
contributions of leachate to groundwater would result in a 
decrease in contaminant concentration within the gro~ndwater 
plume and likely a reduction in plume extent with time. The 
reduction in groundwater contaminant concentration and plume 
extent resulting from Alternative C would be more protective of 
human health and the environment than either Alternatives A or B. 
However, Aiternative C by itself will not remove existing 
contamination from the groundwater nor restore groundwater to NR 
140 standards beyond the waste boundary. Alternative B, in 
combination with a groundwater extraction alternative would be 
more protective than any source control option·by itself. 
Alternative C, in combination with a groundwater extraction 
alternative would be as protective as Alternative Bin· 
combination with groundwater extraction/treatment. 

Groundwater Extraction and Treatment Alternatives 

The qualitative risk assessment indicates that there is a future 
risk to human health and the environment from contaminated 
groundwater from the Refuse Hideaway Landfill. Three private 
water supply wells are currently impacted by contaminants 
emanating from RHL. Two of these wells have point-of-entry (POE) 
treatment systems installed anq are not coming in contact with 
contaminants. The third home/business is not currently occupied 
and the water supply well has been shut down. Bottled water is 
provided to the business. Therefore, there is no current risk to 
human health or the environment at the Site. 

Based on groundwater modeling performed in 1992, natural 
attenuation processes appear to be controlling the extent of the 
groundwater plume and the plume is expected to reach equilibrium 
within a period of five year~ from the time 6f the model run. 
However, flow and solute transport predictions can not be 
considered unique because they are based on limited data and 
appro'ximations of the actual physical/chemical systems. 
Therefore, we can not be sure that the groundwater contamination 
will not move beyond its present boundary. 
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3ased on the 1992 groundwater modeling, the N6 Ac=~~n Alternative. 
(Alternative A) is expected to prevent further mig~ation of 
::::ontaminated groundwater into the Black Earth Cree~ valley. 
Howeve~, the No Action Alternative does riot preven= migration of 
=ontaminated groundwater from the landfill boundarv. · 
Alternatives D, E and F include a groundwater extra.::::tion system 
designed to minimize the groundwater volume which ~equires 
extraction while maintaining hydraulic control of the most 
contaminated {greater than 200 ppb total voes) groundwater at the 
Sit~. Alternatives D, E, and F would meet the Remedial Action 
Objective (RAO) of preventing migration of contaminated water at 
the landfill boundary. 

The discharge standards for Alternatives D and E and the 
reinjection standards for Alternative Fare based on Wisconsin 
Administrative Codes which are intended to protect human health 
and the environment. Therefore, all the pump and treat 
alternatives are equally protective of human h~alth and the 
environment and are more protective than Alternative A. 
Alternative F provides additional protectiveness due to the 
increased speed of remediation associated with the reinjection of 
treated groundwater to ehhance in-situ bioremediation of the 
contaminated aquifer. 

Water supply Alternatives 

As mentioned above, the three wells currently affected by 
contaminants from RHL have POE systems maintained.by the home 
owners or bottled water supplied by WDNR. Currently, groundwater 
is monitored semi-annually at 21 monitoring wells and annually at 
12 private home wells. The RAO includes provision of potable 
water to residents of properties with well water that may be 
contaminated in the future. Both Alternative G and H would 
supply safe, reliable water to private.wells that may be 
contaminated in the future and are therefore highly protective of 
human health. Treatment or replacement of private water supplies 
does not address the contamination within the aquifer and by 
themselves, Alternatives ·G and Hare not protective of the 
environment. However, in conjunction with Source Control and 
Groundwater Extraction and Treatment remedies, Alternatives G and 
H meet the objective of over~ll protection of human health and 
the environment. 

2. Compliance with Applicable or Relevant and Appropriate 
Requirements (ARARs) 

source Control Alternatives 

53 



Refuse Hideaway Landfill ROD 

Alternatives A {No Action), B, and C would meet the Wisconsin 
Administrative Code requirements for closed landfills a~d would 
provide a landfill cover in strict conformance with NR 504.07, 
Wis. Adm. Code. The addition of a synthetic membrane crovided by 
Alternative C is not required by existing state or federal 
requirements. 

These alternatives_ rely upon the landfill cap to reduce 
contaminant loading (percolation of leachate) into the 
groundwater with periodic monitoring to provide information on 
changing groundwater conditions at the Site. Alternative c· 
achieves the greatest reduction of contaminant loading to the 
aquifer. By themselves, however, Alternatives A, B, and C do not 
restore groundwater to NR 140 PALs within a reasonable period of 
time. In conjunction with a groundwater extraction and treatment 
alternative, ~he Source Control Alternatives do meet ARARs. 

Groundwater Extraction·and Treatment Alternatives 

Alternatives D, E, and F involve extraction and treatment of the 
highest observed concentrations of contaminated groundwater. The 
unextracted groundwater (less than 200 ppb total voes) would 
exceed WDNR Enforcement Standards (ESs). However, groundwater 
extraction will remove the source of the contaminant plume 
allowing natural attenuation processes to remediate the remaining_ 
voes in the groundwater within a reasonable period of time. It 
has been determined that 20 to 40 years to meet PAL standards at 
this Site is a reasonable period of time because: 

1. The extent and degree of groundwater contamination at 
the Site is known and continued plume migration is not 
expected. 

2. A.municipal water supply has not and is not expected to 
be affected by this Site. 

3. Water supplies have been provided for the 3 affected-
residences and these alternative water supplies will be 
available for the expected time period.of the remedy. 

4. Additional private wells are not expected to be 
impacted by this Site. If additional private wells are 
affected by the Site, a contingency is in place to . 
treat the water supplies so that residents would not be 
exposed to contaminants. 

5. Considering the geologic environment and contaminant 
type and concentration at the Site, it is expected that 
the proposed remedy will restore groundwater quality 
over the time frame stated. 
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6 .. This time frame is :ess t~an the 100 year clean-up time 
frame stated in EPA s~idance (EPA/540/G-88/003, 
Guidance on Remedial P..ctions for Contaminated Ground 
Water at Superfund Si~es) and draft DNR guidance (Draft 
Guidance on Implemen~~~g Wisconsin's Groundwacer Code, 
Chapter NR 140) on grsundwater remedies. 

It is expected that one to two flushings (equivalent to 20 to 40 
years) of the aquifer will be required to achieve NR 140 PAL 
standards in the aquifer downgradient of the extraction system. 
The No Action Alternative does not return groundwater contaminant 
concentrations to within the NR 140 requirements within a · 
reasonable period of ·time and therefore does not comply with 
ARARs. 

Water supply Alternatives 

The groundwater contaminant plume at RHL appears to be at 
equilibrium. This means the plume does not appear to be moving 
because incoming contamination is balanced by natural attenuation 
processes throughout the plume. It is not believed that 
additional home wells will be affected by the plume. However, 
the possibility that the plume will move in the future or that. 
future residential development will be affected by the plume can 
not be ruled out: If home wells become contaminated in the 
future, action must be taken to protect the residents. Both 
Alternatives G and H provide effective~ reliable approaches fo~ 
alternative water supplies. 

PRIMARY BALANCING CRITERIA 

Alternatives which satisfy the two threshold criteria are then 
evaluated according to the five primary balancing criteria. 

3. Long-term Effectiveness and Permanence 

pource control Alternatives 

Alternatives A, B, and C satisfy the primary balancing criteria 
of long-term effectiveness and permanence by maintaining the 
existing (Alternatives A and B) or improved (Alternative C) 
landfill cap, removing landfill gases for·destruction and 
leachate for off-site treatment and disposal. Alternatives Band 
C provide additional long-term effectiveness and permanence 
compared to Alternative A by placing deed restrictions and zoning 
modifications and warning signs which restrict the present and 
future use of the landfill. 
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Alternative C provides the best :8ng-cerm effectiveness and 
permanence for cap performance because it does the most to reduce 
percolation of water through the cap, ~hus reducing the amount of 
leachate that can percolate to the groundwater. However, ·under 
all source control options, groundwater extraction and treatment 
would be required to address the risk associated with percolation 
of residual leachate to groundwater. 

With a groundwater extraction and treatment system, the existing 
clay cap provides long-term effectiveness and permanence because 
voe concentrations in the leachate will be significantly reduced 
over time as contaminants are removed through the gas/leachate 
extraction system ·and flushed from the waste and removed by the 
groundwater extraction system. 

All the source control remedies provide long-term effectiveness 
and permanence when implemented with any of the groundwater 
extraction alternatives. With the implementation of groundwater 
extraction, the time requireq for the downgradient groundwater 
plume to reach NR 140 PAL standards (approximately 20 to 40 
years) is the same for Alternative A, B, and C. 

Groundwater Extraction and Treatment Alternatives 

Alternatives D, E, and F equally reduce the magnitude of residual 
ri_sk through groundwater extraction and treatment. NR 140 PALs 
are the cleanup goal throughout the plume and this goal can be· 
met in 20 to 40 years with Alternatives D, E, and F. The No 
Action Alternative may eventually meet this goal, but only after 
a much longer period of time. It is not possible to estimate how 
long it will take for the landfill to stop leaching contaminants 
above NR 140 ESs (Federal MCLs), therefore it can be expected 
that the No Action Alternative would take many decades to reach 
cleanup standards. 

Alternatives D, E, and F provide hydraulic control of source area 
groundwater, preventing ~ontaminant migration beyond the extent · 
of the current plume. The 1992 modeling indicates that the plume 
should reach equilibrium within a few years indicating that the 
No Action Alternative would also prevent the contaminant plume 
from moving beyond its current ,:.::::undary. However, groundwater 
models contain a significant level of uncertainty so confidence 
t:~t No Action ~ill result in c~erall plume control is much less 
c~rtain.thin ~.:h Alternatives:, E, and F. Therefore, 
Alternatives D, E, and F provide the greatest adequacy and 
reliability of controls while Alternative A does not provide the 
desired adequacy and reliability of controls. 

Alternatives D, E, and F provide long-term effectiveness by 
improving existing groundwater quality through treatment. 
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Alternative? provides additional long-term effectiveness and 
permanence ny enhancing in-situ bioremediacion of the groundwater 
thus increasing the race at which che groundwater would meet the 
WDNR cleanup ~tandards. 

Water Supply Alternatives 

Alternatives G and H would provide long-term effectiveness by 
providing a potable water supply to residences whose water supply 
wells are impacted in the future. Alternative H {community well) 
is more effective in the long-term than Alternative G {POE 
systems) because under Alternative H only clean water would be 
pumped and distributed to residences resulting in a lower 
potential for exposure to contaminated water than POE systems 
offer. Alternative G requires that individual home owners 
properly maintain the POE systems which presents the potential 
for failure of the POE systems. 

4. Reduction in Toxicity, Mobility or Volume Through Treatment 

source Control Alternatives 

Alternatives A, B, and C provide the identical landfill gas 
collection and destruction system and lea~hate collection and 
off-site treatment and disposal system. Therefore, they each 
provide equal reduction of toxicity and mobility through 
treatment. The volume of leachate to be treated would be lower 
under Alternative C due to decreased cap percolation than under 
Alternatives A and B. · 

Groundwater Extraction and Treatment Alternatives 

Alternatives D, E, and F include groundwat·er extraction and 
treatment to address areas of groundwater exceeding 200 ppb total 
voes. The 1992·groundwater model indicates that intercepting the 
source of the plume would result in dissipation of the remainder 
of the plume as the result of natural attenuation processes. 
Natural processes are not treatment, however they do result in a 
reductioIT of toxicity, mqbility and volume of contaminants in the 
groundwater. Alternatives D, E, and Fas well as the No Action 
Alternative rely on natural attenuation proc~sses such as 
dilution, dispersion and degradation of contaminants in the 
groundwater. However, NR 140 PAL standards will not be reached 
at the landfill boundary within a reasonable period of time under 
the No Action Alternative. Alternatives D, E, and F will reduce 
toxicity, mobility and volume by removing contaminants from the 
groundwater and treating them. Alternative Fis expected to 
provide the most efficient method of restoration of groundwater 
quality since the injection of treated groundwater will enhance 
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in-situ.degrada~ion of degradable compounds ¢ue to the addition 
of dissolved oxygen. 

Reduction of tcxicity of the groundwater is achieved by removing 
voes with an air stripper, heavy metals with chemical oxidation 
(and ·perhaps isn exchange), SVOCs and Pesticides with activated 
carbon adsorption. Ion exchange is proposed to meet the very 
strict discharge standards of the ORW portion of Black Earth 
Creek. This t:r-eatment step may or may not be necessary for 
Alternatives E (infiltration gallery) and F (reinjection wells), 
depending on final effluent limits and maintenance requirements 
of the galleries or injection wells. · 

Discharge of voes into the air is not expected to increase the 
potential risks to human health and the environment. All 
pertinent air standards are expected to be achieved with the 
proposed groundwater treatment system. If voes exceed air 
standards, off-gas treatment would be installed. The treatment 
system will also produce heavy metals, solids, and sediments that 
would form a sludge which would need to be disposed of in a 
permitted solid waste or hazardous waste landfill, as required by 
the sludge characterization. The activated carbon -and ion 
exchange resin would require occasional regeneration to remove. 
contaminants from those materials. 

Water supply Alternatives 

Only Alternative G includes treatment of groundwater prior to use 
as potable water. This treatment will reduce toxicity, mobility, 
and volume of contaminants similar to the groundwater extraction 
and treatment alternatives because it will remove the 
contaminants from the groundwater. The amount of reduction 
achieved by individual POE units is much less than that achieved 
by the groundwater extraction and treatment alternatives. 

s. Short-term Effectiveness 

source control Alternatives . 
Implementation of Alternatives A, B or C will provide protection 
to the community through groundwater monitoring, landfill gas 
control and monitoring and leachate control and monitoring. 
There is no substantial risk associated with construction of any 
of the landfill cap alternatives because the clay cap containing 
the waste will remain in place under all source control 
alternatives so there will be no direct contact with waste. 
Under Alternative C, physical risks associated with construction 
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will be present, but these should not signifi~ancly affect the 
protection of human health or the environment. 

Groundwater Extraction and Treatment Alternat~ves 

Construction and implementation or Alternatives A, D, E, and F 
would not result in risks to human health and ~he environment 
from the waste or groundwater. Physical risks are present at any 
construction project. Construction of Alternatives D and E would 
entail much greater land disturbance than Alternatives A and F. 
Construction of Alternative F will be largely limited to the Site 
property boundary with some construction on the property 
immediately adjacent and east of the Site. The clay cap will not 
be disturbed under any groundwater extraction and treatment 
alternative. Extreme caution and appropriate health and safety 
precautions would be employed during any activities where there 
is potential for exposure to contaminated water. 

Alternative F would be more effective in the short-term than 
Alternatives D and E because Alternative F would enhance in-situ 
bioremediation of the contaminated groundwater. 

Water· supply Alternatives 

There is currently one contaminated private heme well (the 
Randall Swanson property) that is not in use. However, if a new 
well is installed or the existing well is upgraded, a POE system 
will be required to treat the contaminated groundwater. At two 
other residences with contaminated well water, POE systems are 
effectively treating the well water. If additional homes become 
contaminated in the future, POE treatment systems (Alternative G) 
are more effective in the short-term than a community water 
supply well (Alternative H) because POE systems can be installed 
quickly while a community water supply system, including a well, 
elevated storage and distribution system would need to be 
designed and constructed. In addition, POE units can be 
installed in individual homes while several homes would ltkely 
need to be threatened or affected before it would be practical 
and cost effective to install a community water supply system. 

Implementation of Alternative G or H would not result in risk to 
human health or the environment from contact with waste or 
groundwater. All construction projects involve physical risks, 
however the physical construction risks associated with 
Alternative Gare minimal. 

6. Implementability 

source control Alternatives 
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Required materials, services and equioment are available to 
implement each source control alternative. Operat~on and 
maintenance of the existing systems at the Site ~ave already been 
implemented. Alternative A involves no construction and i·s the 
easiest to implement. Alternative B involves placement of 
warning signs and deed restrictions and is only marginally more 
difficult to implement than Alternative A. Alternative C 
involves placement of a composite cover (and warning signs and a 
deed restriction) and would require care in construction to 
minimize potential damage to the existing leachate and gas 
recovery system. 

Groundwater Extraction Alternatives 

Required materials, services and equipment are available to 
construct each of the groundwater extraction and treatment 
alternatives. Alternative A involves no construction and is 
easiest to implement. Construction of the groundwater extraction 
and treatment system proposed in Alternatives D, E, and F would 
be easily implemented from a technical and administrative 
standpoint. The major difference for these alternatives is the 
implementation of the discharge or reinjection system, as. 
follows: 

Discharge to the ERW segment of Black Earth Creek 
(Alternative D3) would be easiest to implement 
administratively. The ERW segment has the greatest 
assimilative capacity for the discharge of. treated 
groundwater and it would be easier to receive WDNR approval 
for a discharge to this segment ·of the creek. However, it 
is likely the most difficult to implement technically 
because it involves building a 5 mile discharge pipe. Many 
easements through private property and through the City of 
Cross Plains would be required as well as significant 
disturbance of land. 

Discharge to Alternative D4 (East Fork of Pheasant Branch 
Creek) would be somewhat more difficult to implement 
administratively than D3 because this "warm water fishery" 
water has less assimilative capacity than the ERW portion of 
Black Earth Creek. This alternative would be somewhat 
difficult to implement from a technical standpoint because 
it requires a system to lift the treated water 220 feet 
vertically and then discharge it one mile north of the 
landfill. 

Discharge to Alternatives Dl and D2 (ORW portion of Black 
Earth Creek) are the most difficult to· implement 
administratively. The ORW is very sensitive environmentally 
and a discharge to this segment is unlikely to be approved 
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by the WDNR. Water cemperature and Volume concerns as well 
as wacer quality concerns must be addressed for any 
discharge to these ~ocations. These locations are closest 
to the landfill and require che least land disturbance for 
building a discharge line. 

Alternative E (infiltration gallery) may be difficult to 
implement administratively. The only acceptable gallery 
locations are downgradient of RHL and location is further 
limited by roadways and surface water bodies. It is 
estimated that a minimum 250 foot-setback from a surface 
water body or roadway is necessary to minimize potential 
disturbances between the discharge location and these other 
areas. A minimum of 2 acres of land is needed for the 
gallery as well as access to the property. 

Alternative F may be difficult to implement technically. 
Alternative Fis an innovative technology-and has more 
unknowns associated with it than the other alternatives~ 
Pump tests in both the extraction and injection well areas 
are needed as well as treatability studies associated with 
enhancing the in-situ biodegradation. Alternative F has 
additional O&M issues compared to surface water discharge 
alternatives.· It is likely that Alternative F would be 
considered an on-site action and no permits would be 
necessary (under federal authority). · 

Water supply Alternatives 

All water supply alternatives are implementable. Alternative A, 
No Action, is easiest to implement. Alternative G is next 
easiest from a technical standpoint because it involves 
installation, operation and maintenance of small scale treatment 
systems which are readily available and have been demonstrated to 
effectively treat the contaminated groundwater. Alternative H 
would be more difficult to implement because larger scale 
construction would be required for a community well and a piping 
network system. 
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7. Costs 

Cost Summary 

Description Total Annual Present 
Direct O&M ( $) Worth {$) 

Cost ( $) 

SOURCE CONTROL ALTERNATIVES 

A. No Further Action 0 100,000 1,376,000 

B. Limited Action1 7,000 100,000 1,383,000 

C. Construct a Composite 2,876,000 75,000 3,908,000 
Cover on Landfill 

GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE ALTERNATIVES 

Dl Discharge to BEC via 706,000 164,000 2,963,000 
Drainage Ditch, SE,of 
landfill 

D2 Discharge to BEC at Twin 903,000 164,000 3,160,000 
Valley Road . 

D3 Discharge to BEC at Cross 1,474,000 162,000 3,704,000 
Plains 

D4 Discharge to East Fork of 750,000 162,000 2,980,000 
Pheasant Branch Creek 

E. Discharge to an 1,116,000 154,000 3 I 236·, 000 
Infiltration Gallery 

F. Discharge by Injection 576,000 157,000 2,737,000 
Wells 

WATER SUPPLY ALTERNATIVES --

G. Supply Individual Water 220,000 62,500 1,080,000 
Treatment Units (ea. (ea. 

6,000) 2,500) 

H. Construct Community Well 783,000 50,000 1,471,000 

TOTAL, SELECTED ALTERNATIVES 810,000 319,000 5,207,000 

1Shading = Selected Alternatives 
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MODI?YING CRITERIA 

Alter~atives which satisfy the T~reshold and Primary Balancing 
Criteria are then evaluated according to·the Modifying Criteria. 

8. U.S. EPA Acceptance 

The WDNR i~ the lead agency on t~is case and authors this ROD. 
EPA has been the support agency :or the RI/FS and has reviewed 
this ROD. This RI/FS has been a fund financed action and 
therefore, EPA's concurrence is necessary. EPA concurs with this 
action and the letter of concurrence is attached. 

9. Community Acceptance 

A Proposed Plan was prepared and released to the public on 
February 6, 1995. A 30 day public comment period was conducted 
between February 13, 1995 and March 14, 1995. A public hearing 
was held on the proposal on February 23, 1995. The substantive 
concerns of the public incl~ded: the innovative nature of the 
Alternative F, the possible impacts of a residential development 
adjacent and upgradient 1of the Site, concerns for any discharge 
to Black Earth Creek, and po~sible effects of the proposed 
groundwater extraction causing dewatering of private wells in the 
area. Comments and responses to those comments are described in 
greater detail in the Responsiveness Summary attached to this 
ROD. All comments to the Proposed Plan have been considered an~ 
the concerns are adequately satisfied without changes to the 
proposed remedy. 

IX. THE SELECTED REMEDY 

Based upon consideration of the requirements of CERCLA, as 
amended by SARA, and the NCP, the detailed analysis of the 
alternatives and public comments, the Wisconsin Department of 
Natural Resources, in consultation with EPA, believes that 
Alternatives B, F, and G, the selected remedy, will be the most 
appropriate remedy for this Site. The selected remedy will be 
protective of human health and the environment, comply with 
ARARs, be cost effective, and will use permanent solutions to the 
maximum extent possible. The selected remedy for the Site 
includes the following: 

Source Control Alternative B:. 

Deed restrictions and zoning modifications, 
Warning signs posted around the perimeter of the property, 
Maintenance of the existing single barrier (clay) cap, 
vegetation and surface run-off controls, 
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Operation and maintenance of the existing landfill gas 
extract~on and destruction system and leachate extraction 
and off-site treatment and disposal system, and 
Groundwater monitoring of selected monitoring wells and 
private home wells. 

Groundwater Exiraction and Treatment Alternative F: 

Extraction of the most highly contaminated groundwater 
(greater than 200 ppb total voes) in the vicinity of the 
landfill and treatment of groundwater to meet applicable 
groundwater discharge standards, 
Injection of the treated water into the aquifer upgradient 
of the landfill to stimulate in-situ biodegradation of 
degradable components of the contamination, and 
Monitoring and evaluation of the effectiveness of the 
groundwater extraction, treatment and reinjection system in 
achieving progress-toward cleanup standards. 

Water Supply Alternative G: 
l 

Supply a point-of-entry treatment system for any private 
well exhibiting contaminants originating at the Refuse 
Hideaway Landfill with concentrations exceeding NR 140 
Enforcement Standards (Federal MCLs) or that are believed by 
the WDNR and EPA to be imminently at risk for exceeding 
those standards. · 
Construct a community water supply well if the number of 
homes requiring replacement water supplies makes Alternative 
H cost effective. 

With the exception of the deed restriction/zoning modification 
and warning signs, Alternative B has already been implemented at 
the Refuse Hideaway Landfill. Therefore, once the deed 
restriction/zoning modification and warning .signs are in place, 
the primary Source Control activity will be operation and 
maintenance of the existing clay cap and surface vegetation cover 
and leachate and gas extraction system. Monitoring of these 
systems may indicate that changes/additions to these systems are 
needed in the future to optimally run the extraction systems and 
protect human health and the environment. At this time the 
landfill has a fairly good vegetative cover. Any necessary 
reseeding of the cover should include consideration of plant 
species that would provide wildlife habitat on and near the 
landfill, within the constraints of the cap integrity. and post
remediation land uses. 

In performing this remedy, all preliminary field testing (such as 
aquifer pump tests) and all construction activities for remedial 
support activities and groundwater treatment facilities (e.g., 
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roads, pipelines, staging areas) wi:: ce accomplished by avoidi~g 
impacts to fish and wildlife habica~s. :f any fish or wildlife 
habitat is negacively affected; the damage will be 
restored/replaced to the extent prac~icable. 

Alternative F will require, at mini~~m, two aquifer pumping tests 
to determine the proper placement a~d design of the projected 
four extraction wells on the west and south sides of the landfill 
and the two injection wells on the east side of the landfill. 
Aquifer and groundwater samples will be necessary for conducting 
bench scale treatability tests for opcimizing the above ground 
treatment plant design and the in-situ degradation component .of 
the remedy. It is likely that field pilot tests of the 
extiaction, treatment· and injection system will be necessary. 
Design of the field testing program will need to address 
treatment and discharge of water (both clean and contaminated 
water) during the aquifer pumping tests and other field 
activities that may generate waste water. All waste waters 
generated are likely to require containerization and testing· for 
contaminants with approval for a short term discharge to Madison 
Metropolitan Sewerage District or some other discharge location. 

) . . 

After design and required agency approvals, Alt~rnative F will 
require installation of four extraction wells at the landfill 
pumping groundwater at approximately 45 gallons per minute with a 
goal of capturing all groundwater contaminated above 200 ppb 
total voes. It is expected that this will adequately contain the 
source of the contamination and cut off the downgradient plume 
from additional contaminant input. A monitoring system will need 
to be designed to evaluate the effecciveness of the capture 
system. The estimates for cleanup of the plume downgradient of 
the landfill (20 to 40 years) depend upon completely severing the 
escaped plume from the source of the contamination. Natural 
attenuation processes of dispersion, degradation and adsorption 
should remediate the plume. downgradient of the landfill in 20 to 
40 years (the equivalent of one to two aquifer flushings). It is 
difficult to determine how long it will take to clean up the 
contaminated aquifer beneath the landfill because it is not known 
how long the landfill will continue to leach contaminants into 
the groundwater. 

Design of the treatment plant will be based on the influent 
contaminant concentrations from the aquifer pump test for the 
extraction wells as well as on final water· quality effluent 
limits and BAT for discharge into groundwater as determined by 
the WDNR. It is expected that the t~eatment system will consist 
of: 

a flow equalization tank, 
a chemical precipitation seep, 
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a flocculation tank, clarifier and in-line filter to 
remove the metal precipitates from the chemical 
precipitation treatment, 
an air stripper for voe removal, 
an activated carbon adsorption system for removal of 
SVOCs and pesticides, if necessary, and 
an ion exchange step to remove trace metals, if 
necessary. 

Because only one SVOC and two pesticides were detected at low 
levels in groundwater, it is possible that further analysis wil-1 
show that activated carbon adsorption is not necessary. In 
addition, ion exchange may not be necessary depending on the 
influent concentrations, the effectiveness of the chemical 
precipitation step and the.effluent limit$. The goal of the 
final groundwater treatment system is to reduce contaminants in 
groundwater such that human health and the.environment are· 
protected, ensure that ARARs are met and ensure that the 
injection system functions as. effectively as possible. Special 
treatment approaches may be necessary to keep the injection wells 
from clogging with precipitates, suspended solids, bacteria, etc. 
Therefore, the final design of the treatment plant and the 
technologies used may differ from those listed above. 
In addition, treatability studies may indicate that materials 
other than oxygen would be useful to stimulate in-situ 
degradation of the groundwater contaminants. If this is the 

-case, the treatment plant may include feed systems to add the 
appropriate concentrations of materials to the effluent water 
before injection into the groundwater. 

Alternative F will require the installation, operation and 
maintenance of an injection well system. It is proposed that two 
injection wells be installed upgradient (east) of the landfill 
and that 45 gpm of treated water be pumped into these wells. An 
aquifer pump test(s) will be required to properly site these 
injection wells such that the sand and gravel aquifer can 
reliably and over time aqcept the anticipated flow volume. It is 
possible that more than.two injection wells will be needed or 
that their location will need to be adjusted. A monitoring 
system will need to be designed that monitors the effect of the 
injection of treated water on the aquifer flow system and 
confirms that treated groundwater does not significantly alter 
aquifer flow patterns, as projected in the 1994 groundwater 
modeling study (Numerical Evaluation and Design of a Wellfield) 
The injection wells will need maintenance to prevent excessive 
head build up, this would likely require acid treatment of the 
wells on a periodic· basis. 

It is not expected that the groundwater plume will move beyond 
its present boundaries. However, private home wells may become 
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contaminated in the future if the plume does move or if wells are 
developed in the existing plume. In additi9n, cne home/business 
well is currencly contaminaced buc not in use. If the 
home/business owner wishes to put the well back in use or install 
a new well on the property, treatment of the water would be 
necessary. This remedy calls for installation of point-of-entry 
(POE) treatment systems at private wells that are impacted with 
contaminants from the Refuse Hideaway Landfill above NR 140 
Enforcement Standards (Federal MCLs) or that are imminently at 
risk of becoming contaminated above NR 140 ESs. If it appears 
that the number of residences likely to be affected by the 
contamination from RHL would make it cost effective to install a 
community water supply well, then WDNR and EPA sh.ould consider 
installing a community water supply well (Alternative H) to serve 
the homes. 

Periodic reviews (usually every 5 years} of remedy performance 
will be necessary to evaluate all remedial actions undertaken at 
the Site compared against the cleanup objectives. These reviews 
will provide recommendations on implementing additional remedial 
actions, such as installation of additional groundwater or 
gas/leachate extraction 1wells and/or adjusting current system 
operations. This review will also help evaluate time frames to 
reach cleanup objectives. 

The remedial action objectives (RAOs) and clean-up goals for this 
remedy are presented in Section VII of this ROD. The remedial 
action objectives include: 

Source Control RAOs: 

Prevent direct contact with landfill contents: 
Minimize contaminant leaching into groundwater; 
Prevent migration of landfill gas; 
Control surface water run-off and erosion; and, 
Attain compliance with all identified Federal and State 
ARARs. 

Groundwater RAOs: 

Attain NR 140 PALs for all groundwater affected by RHL 
at and beyond the landfill boundary; 
Redu.ce the potential for expo,sur.e to contaminants in 
groundwater; and, 
Attain compliance with all identified-Federal and State 
ARARs. 

Water Supply RAOs: 
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Provide potable water to residences with impacted 
private well water. 

WDNR and EPA believe the selected remedy will acnieve the 
remedial action objectives. The remedy is protective of human 
health and the environment, meets ARARs, is cost effective and is 
permanent. 
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COST SUMMARY FOR THE SELECTED REM~~y 

Capital Costs Esti7a;ed Cost 

source Central, Alternative B 

Deed Restrictions 
Zoning Modification 
Construct & Install Warning Signs 

Groundwater Extraction & Treatment, 
Alternative F 

GW Extraction/Treatment System 
Install Injection Wells 
Subsurface Pipeline to Injection Wells 
Property Acquisition 
Mobilization/Demobilization 

Other Direct Costs 

Permitting & Design 
Construction Oversight 
Contingency 

supply Individual water Treatment Units, 
Alternative G 

Purchase/Install Individual Water Treatment 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 

Units (25 @ $6,000 ea.) $ 
Purchase & Set up -Computer & Software to 

Track & ID New Wells in Area $ 
Mobilization/Demobilization $ 

Other Direct costs 

1,000 
5,000 
1,000 

376,000 
8,000 

15,000 
10,000 
41,000 

45,000 
36,000 
45,000 

150,000 

6,000 
16,000 

Permitting & Design (10% of Capital Costs) $ 17,000 
Construction Oversight (8%of Capital Costs) $ 14,000 
Contingency (10% of Capital Costs) $ 17,000 ------------

TOTAL CAPITAL COST $ 810,000 
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COST SUMMARY ~OR THE SELECTED REMEDY 
(continued) 

Operation & Maintenance Costs 

source Control, Alternative B 

Annual Cost 

Annual Inspection of Landfill Cap 
O&M Leachate/Gas Collection System 
LF Gas Sampling & Analysis 
Off-Site Disposal of Leachate $ 

Semi-annual Groundwater Monitoring 
( 21 wells) 

Annual Private Well Monitoring (12 wells) $ 

Groundwater Extraction & r~eatment, 
Alternative F 

Groundwater Extraction & Treatment System $ 
Maintenance of Injection Wells $ 
Monthly Water Discharge Sampling & 

Analysis $ 

supply Individual Treatment Units, 
Alternative G 

Equipment O&M 

TOTAL ANNUAL O&M 

TOTAL COSTS 

(Net Present Worth calculated using 
a 6% discount rate) 
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$ 

$ 

$ 

75,000 

25,000 

140,000 
5,000 

12,000 

62,500 

319,000 

5,207,000 
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X. STATUTORY DETERMINATION 

The selected remedy must satisfy the requirements of Section 121 
of CERCLA to: 

a. protect human health and the environment, 
b. comply with ARARs, 
c. be cost effective, 
d. use permanent solutions and alternate treatment 

technologies to the maximum extent practicable, and 
e. satisfy the preference for treatment that reduces 

mobility, toxicity, and. volume as a principal element 
of the remedy or document in the ROD why the preference 
for treatment was not satisfied. 

The implementa~ion of Alternative B, F and G satisfies the 
requirements of CERCLA ~s detailed below: 

A. Protection of Human Health and the Environment 

The selected remedy provides protection of human health and the 
environment by addressing source control of landfilled wastes, 
groundwater contamination and providing alternate water supplies 
if private water supplies in the area become contaminated. 
Source control includes waste containment, leachate treatment, 
control and destruction of landfill gases and operation and 
maintenance of these systems. In addition, warning signs and a 
deed restriction/zoning modification will protect potential 
trespassers and future use of the Site. 

Groundwater extraction, treatment and injection for in-situ 
biodegradation will contain the source of the groundwater plume, 
allow the downgradient plume to dissipate due to natural 
attenuation, flush the aquifer with clean water ?-nd stimulate 
natural microbes to break down contaminants in the aquifer. 
Treatment of groundwater will ensure that the air media as well 
c!_.S the groundwater are protected into the future. By avoidin_g 
any discharge or impact on Black Earth Creek, this remedy 
protects a fragile environmental resource while addressing the 
contaminated aquifer. 

The remedy provides a contingency in case private water supplies 
become contaminated in the future. Point-6f-entry treatment 
systems have proven effective at two homes near the RHL. 
Installation of POE systems on any well that becomes contaminated 
above NR 140 ES (Federal MCL) limits will ensure the protection 
of public health. rt· is expected that a POE system will be 
installed at the Randall Swanson residence if a State-complying 
water supply well is installed on the property. 
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B. Attainment of ARA.Rs 

The selected r~medy will be designed to meet all applicable, or 
relevant, and appropriate requiremencs under federal and state 
environmental laws. Because the ~efuse Hideaway Landfill will be 
conducted under federal authority, a CERCLA on-site permit 
exemption is available. Only the substantive aspects of permits 
and approvals required to implement the remedy must be complied 
with. The primary ARA.Rs that will be achieved by the selected 
alternative are: 

1. Action specific ARARs 

Resource Conservation and Recovery Act, as. amended (42 u.s.c. 
Sec. 6901 et seq.]; Wisconsin Environmental Protection Law, 
Hazardous Waste Management Act [Wis. Stat. Sec. 144.60-74] 

Most RCRA requirements are administered under the State of 
Wisconsin's implementing regulations. WDNR does not have 
sufficient evidence to demonstrate that listed RCRA wastes were 
disposed of at the Site.' RCRA requirements are therefore not 
applicable to the Site, except to the extent that new hazardous 
wastes (such as treatment residuals) are generated during the 
course of the remedy. This remedy will comply with the following 
applicable requirements: 

Wis. Adm. Code NR 605; 40 CFR 261 - Identification of Hazardous' 
Wastes. This code provides requirements for determining when a 
waste is hazardous. The substantive requirements of these 
regulations will apply to any on-site TCLP testing of treatment 
residuals which may be disposed of off-site: No waste excavation 
is anticipated during this remedy. 

Wis. Adm. Code NR 615; 40 CFR 262 - Standards Applicable to 
Generators of Hazardous Waste. This code provides requirements 
for the shipment of wastes to treatment, storage or disposal 
facilities. These requirements may apply to on-site preparations 
for off-site shipment of treatment residuals and other wastes. 

Wis. Adm. Code NR 620; Department of Transportation Hazardous 
Materials Transportation Act [49 U.S.C. Sec. 1801]; 40 CFR 263 -
Standards Applicable to Transporters of Hazardous Waste. This 
code requires record keeping, reporting and manifesting of waste 
shipments. These requirements may apply to on-site preparations 
for off-site shipment of treatment residuals and other wastes. 

Wis. Adm. Code NR 630.10-17; 40 CFR 264, Subpart B - General 
Facility Requirements. This code establishes substantive 
requirements for security, inspection, personnel training, and 
materials handling which are relevant and appropriate to on-site 
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activities involving handling of hazardous materials. These 
requirements may apply to on-site preparations for off-site 
shipment of treatment residuals and other wastes. 

Wis. Adm. Code NR 630.21-22; 40 CFR 264, Subpart D - Contfngency 
Plan and Emergency Procedures. This code establishes substantive 
requirements for emergency planning which are relevant and 
appropriate for on-site activities which may involving handling 
of hazardous substances. 

Wis. Adm. Cdde NR 675; 40 CFR 268 - Land Disposal Restrictions. 
This code requires that hazardous wastes cannot be land disposed 
unless they satisfy specified treatment standards and imposes 
record keeping requirements on such wastes. These requirements 
apply to on-site activities related to off-site disposal of any 
treatment residues or other hazardous wastes. 

Wisconsin Environmental Protection Law, Subchapter IV - Solid 
Waste [Wis. Stat. Sec. 144.43-47] 

Wis. Adm. Code NR 504; RCRA Subtitle D - Landfill Location, 
Performance, and Design triteria - This code specifies 
locational criteria, performance standards and minimum design 
requ·irements for solid waste disposal facilities. 

Wis. Adm. Code NR 504.04, 506.08(6), 506.07, 508.04 - Landfill 
_Gas Control - These codes establish standards for landfill gas 
control and monitoring practices. These requirements apply to 
the landfill gas recovery operations at the Site. 

Wis. Adm. Code NR 50b.08 - Additional Closure Standards - This 
code requires runoff control from closed portions of a landfill. 
These requirements are relevant and appropriate during 
construction activities at the Site. Also establishes hazardous 
air contaminant control for facilities over 500,000 cubic yards. 

Wis. Adm. Code NR 504.07, 506.08, 514.07, and 516 - Landfill 
Closure Requirements - These codes establish substantive 
requirements for design, operation and maintenance of landfill 
caps which are relevant and appropriate to the long-term 
maintenance of the existing cap. 

Wis. Adm. Code NR 508 - Landfill Monitoring, Remedial Actions and 
In-field-Conditions Reports - This code specifies monitoring 
requirements for groundwater, leachate, gas, surface water and 
air. 

Wis. Adm. Code NR 700-736 - Investigation and Remediation of 
Environmental Contamination - This code specifies standards and 
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procedures per~aining to the identification, investigation, and 
remediation of sites. 

Occupational Safety and Health Administration (OSHA) - Regulates 
worker safety. 

Clean Water Act of 1977, as amended [33 U.S.C. Sec. 13171 

Wis. Adm. Code 108 and 211; 40 CFR 403 - Pretreatment Standards -
These codes prohibit discharges to POTWs which pass through or 
interfere with the operation or performance of the POTW. The 
substantive requirements of these regulations apply to the 
leachate which is collected and discharged to Madison 
Metropolitan Sewerage District. 

Wis. Adm. Code NR 147, NR 214- Pollution Discharge Elimination -
These codes require point source discharges to obtain a permit 
from the WDNR. Substan~ive requirements of this permit would 
have to be met. 

Safe Drinking Water Act 
1 

Wis. Adm. Code NR 812.05; 40 CFR 144-148 - Underground Injection 
- This code specifies requirements pertaining to groundwater 
injection to remediate soil and groundwater; also specifies 
private well construction. 

Wis. Adm. Code NR 812.37; 40 CFR 144-148 - Water Treatment - This 
code specifies requirements for point-of-entry treatment systems. 
Wisconsin Department of Industry, Labor, and Human Relations 
(ILHR 84) specifies plumbing product requirements for use of POE 
systems. 

2. Chemica1 Specific ARARs 

Clean Air Act [42 U.S.C. Sec. 7401 et seq;]; Wisconsin 
Environmental Protection Law, Subchapter III - Air Pollution 
[Wis. Stat. 144.30-144.426] 

Wis. Adm Code 404, 415-449; 40 CFR 50 - Emissions Standards. 
These codes establish standards for emission of pollutants into 
ambient air and procedures for measuring specific air pollutants. 
Groundwater treatment requires removal of voes before injection. 
The need for treatment of air emissions produced by this process 
would be evaluated based on substantive requirements of Wis. Adm. 
Code NR 445. If emissions are expected to exceed those 
standards, the selected remedy. will include treatment of air 
emissions. 
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OSWER Directive 9355.0-28 

This directive controls of air emissions from superfund air 
strippers at superfund groundwater sites. The emission 
thresholds are: 3 lb/hr or 15 lb/day or a potential rate of 10 
tons/yr of total voes. 

Resource Conservation and Recovery Act (RCRA), as amended [42 
U.S.C. Sec. 6091 et seq.]; Wisconsin Environmental Protection 
Law, Hazardous Waste Management Act [Wis. Stat. Sec. 144.60-74] 

The following RCRA regulations are not applicable but are 
relevant and appropriate. 

40 CFR 265.1032-33 - Air emission standards for process vents. 
This regulation establishes emission standards for certain air 
stripper operations. Air stripper emissions at RHL are expected 
to meet applicable standards under these regulations. As with 
the Clean Air Act standards described abo.ve, treatment of the·se 
air stripper emissions would be included if necessary to meet 
RCRA air emission standards. ,. 

Safe.Drinking Water Act [40 U.S.C. Sec. 300 et seq.] 

Wis. Adm. Code NR 109; 40 CFR 141 - Maximum Contaminant Levels 
(MCLs) - MCLs establish drinking water standards for potential 
and actual drinking water sources. MCLs have been exceeded at 
the Refuse Hideaway Landfill property, for a distance up to 1,500 
feet upgradient of the Site and a distance approximately 3,800 
feet downgradient of the landfill. Three private water supplies 
have been affected by contaminants from the Site. The selected 
remedy is intended to achieve compliance with MCLs and non-zero 
Maximum Contaminant Level Goals. 

Wis. Adm. Code NR 140 - Groundwater Quality Standards - This code 
provides for groundwater quality standards including Preventive 
Action Limits (PALs), Enforcement Standards (ESs) and (Wisconsin) 
Alternative Concentration.Limits (WACLs). The selected remedy is 
intended to achieve compliance with PALs at and beyond the waste 
boundary (edge of waste). To the extent it is subsequently 
determined that it is not technically or economically f~asible to 
achieve PALs, NR 140.28 provides substantive standards for 
granting exemptions from the requirement to achieve PALs. Such 
exemption levels may not be higher than the ESs. 

Clean Water Act of 1977, as amended [33 U.S.C. Sec. 1311-17]; 
Wisconsin Environmental Protection Law, Subchapter II - Water and 
Sewage [Wis. Stat. Se. 144.02-27] 
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Wis. Adm. Codes NR 102, 105, and 220 - Surface water quality 
standards. NR 102 prohibits toxic substances in surface waters 
at concentrations which adversely affect-public health or 
welfare, present or prospective water supply uses, or protection 
of animal life. NR 105 sets compound-specific surface water 
quality standards. The selected remedy will achieve compliance 
with any substantive requirements of these regulations that 
constitute·ARARs for discharge to on-site groundwater, including 
NR 220, Wis. Adm. Code WPDES Best Available Technology (BAT) 
requirements at the point of injection to groundwater. 

Wis. Adm. Code NR 207; 40 CFR 131 - Ambient Water Quality 
Criteria. Establishes pollutant concentration limits to protect 
surface· waters. These and other water pollution discharge limits 
are administered under the Wisconsin Pollutant Discharge 
Elimination-System (WPDES) permit program. The selected remedy 
would satisfy both general and specific substantive requirements 
for discharge to on-site groundwater through injection well~. 
Any waste discharged to a surface water must, if necessary, be 
treated to satisfy these standards prior to discharge. These 
treatment requirements are administered under NR 200 and 220, 
Wis. Adm. Code. Any new discharge to an ORW or ERW classified 
stream must meet the requirements of NR 207, Wis. Adm. Code, 
Water Quality Antidegradation. The substantive requirements of 
these regulations will apply to extracted groundwater to be 
discharged. 

3. Location Specific 

Clean Water Act of 1977, as amended [33 U.S.C. Sec. 1344] 

Wis. Adm. Code NR 103 - Water Quality Standards for Wetlands; 
Executive Order 11990 and 40 CFR 6 - Protection of Wetlands -
These requirements provide protection against loss or degradation 
of wetlands. A we_tland is located southeast of RHL. The 
proposed remedy should not have an adverse.impact on the nearby 
wetland. 

C. Cost Effectiveness 

The selected remedy provides for overal+ cost effectiveness. The 
combination of source control using the existing clay cap and 
groundwa·ter extraction and treatment provides overall protection 
of human health and the environment into the future and achieves 
this in a cost-effective manner. The estimated time for clean up 
of the downgradient· groundwater contamination is 20 to 40 years 
under all landfill capping/groundwater extraction scenarios 
considered. The estimated cost of the selected remedy, 
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$5,207,000, is the masc cost effective combinaiion of the 
Alternatives evaluated. 

D. Use of Permanent Solutions and Alternative Treatment 
Technologies 

The selected remedy recresents the best balance of alternatives 
with respect to the nine evaluation criteria described in Section 
VIII and utilizes permanent solutions and treatment technologies 
to the maximum extent practicable. The selected remedy includes 
the innovative technology of in-situ biological treatment of 
aquifer contaminants in an effort to speed groundwater 
remediation and limit overall impact on surrounding environmental 
resources. 

E. Preference for Treacment as a Principal Element 

The remedy provides for extraction and treatment of leachate and 
landfill gas from the landfill. Contaminated groundwater will 
also be extracted and treated and injected back into the aquifer 
to stimulate additional treatment in-situ. Therefore, the 
selected remedy satisfies the statutory preference for treatment 
as a principle element to permanently and significantly reduce 
toxicity, mobility, or volume of hazardous substances. 

77 



APPENDIX A 

RESPONSIVENESS SUMMARY 

Refuse Hideaway Landfill Record or Decision 

Town of Middleton, Dane County, Wisconsin 

This responsiveness summary has been prepared to meet: :::t:e 
requirements of sections 113 (k) (2) (iv) and ll 7(b) of the 
Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act of 1986 (SARA), which requires a response 
" .to each of the significant comments, criticisms, and new 
data submitted in written or oral presentations" on a Proposed 
Plan for remedial action. The Responsiveness Summary addresses 
concerns expressed by the public, potentially responsible parties 
(PRPs), and governmental bodies, in comments received regarding 
the Proposed Plan for the remedial action at the Refuse Hideaway 
Landfill. 

Public Comment Period 

A public comment period was held from February 13, 1995 through 
March 14, 1995, to allow interested parties to comment on the 
Proposed Plan, in accordance with section 117 of CERCLA. On 
February 23, 1995, a public meeting was held at the Town of 
Middleton Town Hall, at which the Wisconsin Department of Natural 
Resources (WDNR) and the U.S. Environmental Protection Agency 
(U.S. EPA) presented the Proposed Plan, answered questions and 
accepted comments from the public. Comments received during this 
period are include~ in this Responsiveness Summary. 

The Remedial Investigation Report (RI), Feasibility Study (FS) 
and the Proposed Plan for the Refuse Hideaway Landfill Site were 
released for public review in February, 1995. The Administrative 
Record was made available to the public prior to the comment 
period, at the City of Middleton Public Library, the WDNR central 
office in Madison, Wisconsin, and at U.S. EPA's Region 5 office 
~n Chicago, Illinois. 

Community Interest 

There is a great deal of public interest in the Refuse Hideaway 
Landfill. The WDNR conducted an extensive public information 
program for several years before Refuse Hideaway became a 
Superfund Site. Public concern centers on protection of 
groundwater quality and private well water, protection of Black 
Earth .Creek as a high quality fishery, and the effect the 
landfill has on land values in the area. 
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Summary of Comments Recieved and Agency Responses 

The following summarizes comments received from the public during 
the February 23, 1995 public hearing or received in written form 
during the 30 day public comment period (February 13 to March 14, 
1995). 

Comment: A deed restriction should. be placed on the landfill 
property, the Site should be condemned and all activities not 
related to cleanup (including equipment storage and shop 
operations) should be prohibited at the Site. 

Reply: The recommended remedy for Refuse Hideaway Landfill 
includes a deed restriction to limit development or future 
activities that may disturb the landfill cap or disturb remedial 
actions taken to protect the public and the environment. The 
property is currently owned by John DeBeck who rents the non~ 
landfill portion of the property to Speedway Sand & Gravel for 
truck/equipment storage and repair. The property is occupied 
everyday by employees of Speedway Sand & Gravel. The Speedway 
employees maintain the access road to the property, including 
snow removal, and their presence helps deter potential 
trespassers. In addition, Speedway Sand & Gravel pays rent on 
the property to John DeBeck which is deposited into a WDNR 
account that goes toward paying for cleanup activities at the 
landfill. When the groundwater remedy is in place, the 
aqtivities of Speedway Sand & Gravel may need to be more limited 
than at this time due to space constraints and the possibility of 
interference with operation of the wastewater treatment system. 
At this time, the activities of Speedway Sand & Gravel do not 
interfere with management of the landfill Site and the landfill 
po·ses little risk to the employees of Speedway. 

Comment: Speedway Sand & Gravel is believed to be removing rock 
and sand & gravel from the landfill property. This should be 
stopped immediately. 

Reply: Contractors for the WDNR have worked at the landfill for 
the past 5 years. At no time have the contractors ever reported 
mining of the bedrock ridge immediately northeast of the waste 
mass or removal of any sand and gravel or other natural materials 
from the property. In addition, there is·no physical evidence of 
quarrying on the Site - the exposed bedrock is weathered. 
Removal of rock or sand and gravel materials from the landfill is 
not allowed and would be stopped if undertaken. 

Comment: More cover soil and grass seeding should be added to 
the landfill cover as well as tree plantings. 
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Reply: The cover is maintained to eliminate, to che extent 
possible, soil erosion. A good vegecative cover is essential to 
this goal. Additional topsoil and seeding will be added in any 
areas of the landfill requiring this maintenance. Currently, che 
landfill cover is healthy and preventing erosion. Trees are 
usually not planted on a landfill surface because the deep tree 
roots can penetrate the clay cap and create channels for surface 
water to directly seep into the waste. To the extent practical, 
efforts would be made to use plant species native to southern 
Wisconsin that would provide good soil cover and wildlife 
habitat. 

Comment: All residential wells in the area, particularly south 
of the landfill, should be tested for voes annually. 

Reply: The groundwater flow and the voe plume emanating from the 
Refuse Hideaway Landfilt have been well delineated. The private 
homes that are in the path of the contaminated groundwater will 
be tested annually under the proposed remedy. Testing of 
additional private homes would be done if groundwater 
contamination appears to ~hreaten additional homes. - The 
groundwater monitoring that is in place at the landfill should 
adequately monitor the groundwater plume, making testing of non
threatened homes unnecessary. 

Comment: The Record of Decision should restrict quarry and 
asphalt activities across the valley from the Refuse Hideaway 
Landfill. 

Reply: The Record of Decision can only address activities 
directly related to the Superfund Site. The quarry and asphalt 
operations are not within the scope of this decision. 

Comment: Development plans within the vicinity.Qf the landfill 
should be restricted. 

Reply: Again, the ROD can only address activities directly 
related to the Superfund Site. Development near the landfill is 
controlled by the Town of Middleton and other governmental 
authorities. 

Comment: Will private home wells that are. currently monitored 
for voes continue to be monitored under the proposed remedy? 

Reply: Yes. All monitoring currently conducted near the 
landfill Site will continue to be carried out under the proposed 
remedy. The WDNR wili continue all operation and maintenance 
activities and well testing programs until an agreement is 
reached whereby Potentially Responsible Parties take over these 
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activities. There will not be a gap in the O&M or monitoring 
activities. 

Comment: No potential date has been mentioned as to when the 
remedy will be put in place. Homeowners near the landfill expect 
that the "red tape" will be cut through so that the cleanup will 
occur as soon as possible. 

Reply: We do not know at this time when the proposed remedy will 
be undertaken. The time frame is dependent upon negotiations 
with the Potentially Responsible Parties and agreement on a 
Consent Decree. The WDNR and U.S. EPA will work to ensure that 
the remedy is put in place as soon as possible. 

Comment: We would like additional information regarding deed 
restrictions on the landfill property and any deed restrictions, 
rules or regulations that might affect property in the vicinity 
of the landfill. This should include any applicable state, 
federal or local restrictions. 

Reply: The deed restrictions would constrain future owners of 
the landfill from disturbing the landfill cap or interfering with 
the gas/leachate collection system or any other aspect of the 
cleanup. The deed restrictions will only apply to the specific 
parcel of property where the landfill is located and would not 
directly affect surrounding properties. The only State rule 
affecting property near a landfill is a restriction on developing 
water supply wells within 1,200 feet of a landfill boundary. The 
Town of Middleton or other governmental bodies may choose to 
restrict certain development near a landfill·. We know of no 
local government restrictions applying to the Refuse Hideaway 
Landfill. 

Comment: The cost of discharging water to the ditch south of the 
Site seems excessively high. In addition, if the treated water 
is safe for human use, it should not prese~t a problem if· 
d±sposed into the creek. 

Reply: The cost for discharge to the ditch south the landfill 
includes monitoring and investigation costs for the Outstanding 
Resource Water portion of Black Earth Creek. These costs are 
high because of the sensit~ve nature of the reso~rce and the 
monitoring effort that wot:..'..i be required to ensure protection of 
the creek. The treated wa~er will be very clean and would meet 
discharge standards set by the WDNR. However, the restrictions 
on discharge to the ORW portion of Black Earth Creek are due to 
possible impacts on the cold water fishery - these include water 
temperature and volume concerns as well as water quality 
concerns. In addition, flooding potential in the upper watershed 
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may increase with a discharge to ~he ditch south of the landfill. 
7he selected remedy, Alternative F, Reinjection cf Treated Water 
to Enhance In-Situ Bioremediation, will avoid any ~mpact to Black 
Earth Creek and will not impact flood potential ~n the upper 
watershed. · 

Comment: The existing municipal water supply in the City of 
Middleton should be considered for replacing any drinking water 
supplies around Refuse Hideaway Landfill. 

Reply: The City of Middleton must make the determination to 
extend their water supply system to the Town of Middleton. On 
March 20, 1995, Toby Ginder, the Assistant Director and Manager 
of the Water Utility for the City of Middleton indicated that the 
Utility Master Plan would need to be amended to allow extension 
of a water supply main from the City of Middleton to the Town of 
Middleton. The water main would need to be approximately 2.5 
miles long and would require several lift stations. The cost for 
building this extension would -be quite high. In addition, Mr. 
Ginder indicated that a City of Middleton ordinance does not 
allow utility service oubside the city limits. Therefore, all 
land served by the water main would be required to be annexed to 
the City of Middleton. Finally, the City of Middleton would not 
extend and annex land 2.5 miles from the city limits and then try 
to in-fill. Rather, development is done incrementally. 

The WDNR and U.S. EPA do not control whether a municipality will 
extend its water supply, nor can the agencies dictate the 
conditions of that extension. Therefore, the individual water 
treatment devices or community water supply well have been 
proposed as approaches to replace water supply wells that could 
become contaminated in the future. 

Comment: The proposed development on Airport Road might be a 
site for a community well serving the development and any 
contaminated home Site. 

Reply: Development of a water supply well approximately 1 mile 
north or northeast of the landfill may be a good location for a 
water supply well for the proposed development northeast of the 
landfill. The major.concern for threatened water supplies is 
about 1 mile southwest of the landfill, in the Deer Run Heights 
subdivision. A community water supply weli to serve this area 
would most likely be placed in the valley, several thousand feet 
beyond the furthest expected extent of the groundwater 
contamination. 

Comment: While the chosen remedy is the best option from a 
practical and engineering stand point, the $5,207,000 cost is 
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outrageous and it's doubtful that.this amount of money will be 
available to actually complete the project. 

Reply: The cost of the proposed remedy is quite reasonable 
compared to the average cost of Superfund cleanups - which is $15 
million to $20 million. WDNR and U.S. EPA will attempt to 
negotiate an agreement with users of the landfill to pay the 
cleanup cost. If an agreement cannot be reached, the Site will 
be cleaned up using federal Superfund money. 

Comment: Has the developer of the proposed 200 lot subdivision 
and golf course located northeast of the landfill contacted the 
WDNR about the proposal? 

Reply: Yes, tbe developer did contact the WDNR about the 
development. The developer was told that there is a risk that 
the proposed 500 gpm high capacity well for the golf course will 
affect the groundwater contamination and may draw contamination 
upgradient of its prese~t location. If the groundwater 
contamination does spread due to pumping by the golf course well 
or because of the density of private wells in the development, 
the developer may be liable under Superfund laws for the movement 
of the contamination and might therefore be considered a 
Potentially Responsible Party. This means the developer could be 
held liable for the cleanup of groundwater contamination in the 

-vicinity of the landfill. 

Comment: If it is necessary to re-introduce water upgradient to 
flush the plume, why was the cap placed on the landfill? 

Reply: It is important to understand the functions of the cap 
verses the proposed groundwater pump and treat system. The cap 
limits, to the extent possible, surface water percolation into 
the waste and the subsequent formation of leachate. The leachate 
moves through the waste and is either removed from the landfill 
(by pumping to the leachate tank), is held in the landfill as 
part of the "field capacity" of the waste, or moves through the 
waste and into the groundwater. Without the cap, a much greater 
volume of contaminated leachate would move into the groundwater. 
The proposed groundwater remedy will remove contaminated 
groundwater from the aquifer, treat it, and inject the treated 
water back'into the aquifer, upgradient of the landfill. There. 
is a significant amount of contamination in the aquifer at the 
present time. The landfill cap slows the volume of contamination 
that continues to move into the aquifer. By cleaning and 
reinjecting the groundwater, overall cleanup time should be 
faster because the reinjected water will help flush contaminants 
out of the aquifer and will stimulate natural microbes in the 
aquifer to degrade ("eat") the contaminants within the aquifer. 
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Therefore, g~oundwater is being t~eaced above ground as well as 
below ground. 

Comment: Why are the cost of the POE treatment systems at· the 
Refuse Hideaway Landfill considerably more expensive than at 
other Superfund Sites? 

Reply: Treatment systems are developed for each Site 
independently and the design of the treatment system depends upon 
the contaminants involved and the chemistry of the natural 
groundwater. For instance, iron and hardness (naturally 
occurring compounds in groundwater) can significantly affect the 
opeiation of a water treatment unit. While the WDNR has 
installed Granular Activated Carbon POE units at homes near 
Refuse Hideaway Landfill, other treatment units would be 
acceptable if the units acceptably treat the voe contamination to 
no detection and provide reliable results over·a long term 
period. 

Comment: Will nearby private wells become dry because of pumping 
of groundwater at the Refuse Hideaway Landfill? If private wells 
do "dry up" because of the pumping, what will the WDNR do? 

Reply: The pumping at Refuse Hideaway Landfill should have no 
effect on private wells in the area. The proposed 45 gpm pumping
rate will affect groundwater flow within a _short distance of the 
landfill and will not result in significant "drawdown" of the 
water table. We have made every effort to limit the amount of 
water pumped because excess water makes the extraction and 
treatment system less efficient (that is, a higher pumping rate 
pumps clean water which then must be treated and discharged). 
The closest well to the proposed pumping wells is 1,600 feet 
northwest of the landfill. Groundwater levels will drop no more 
than 1 foot at 600 feet from the landfill. Areas beyond 600 feet 
from the landfill will be negligibly affected by the pumping 
system. 

If a private well became dry or had some other deleterious effect 
believed to be due to the· extraction system, the WDNR and EPA 
would investigate to determine the exact circumstances of the 
problem. If it was determined.that the extraction system was 
causing the problem, then action would be taken to rectify the 
problem. These actions could range from ·adjusting the extraction 
system at the landfill to taking action at .the private well to 
fix the problem. · 

Comment: The owner of the Sunnyside Seed Farm (Randall Swanson) 
feels that he's been discriminated against by the WDNR because a 
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POE system has not been put in the home on his property, even 
· _though the WDNR has confirmed contamination in his well. 

Reply: The WDNR designed a POE system for the Swanson property 
when systems were designed for the Stoppleworth/Schultz 
properties. Unfortunately~ the well on the Swanson property did 
not meet WDNR standards. Mr. Swanson shut off the well rather 
than bring the well up to standards. The proposed remedy calls 
for a POE system to be installed at the home on the Swanson 
property if the existing well is brought up to standards or if a 
new well is constructed on the property. The.WDNR has a "Well 
Compensation Program" that provides for reimbursement of up to 
75% of costs for well replacement when a private well becomes 
contaminated. Mr. Swanson may be eligtble for reimbursement of a 
portion of the cost of his new well under this program. 

Comment: Black Earth Creek should not receive discharged treated 
water. The upper Black Earth Creek valley has wet soils and 
flooding problems already without an added discharge. 

I 

Reply: The proposed remedy calls for injecting treated water 
back into the aquifer, thus avoiding a discharge of water to 
Black Earth Creek. ·The proposed remedy should not have any 
effect on Black Earth Creek. 

Comment: Has injection of treated water been used elsewhere? 
Are the places it has been used similar to the area near Refuse 
Hideaway Landfill? 

Reply: Injection of treated water is an innovative technology in 
Wisconsin. There are a few cleanup projects that reinfiltrate 
(i.e., discharge the water to trenches and let the water 
percolate t,hrough the soil) groundwater back into the aquifer. 
Injection wells have been used in a number of states around the 
country, including Florida and Texas. Wisconsin has not used 
this technology in the past because WDNR regulations prohibited 
the use of injection wells. In October 1994, the regulations 
were changed to allow the use of injection wells for remediation. 
of contaminated soils and groundwater. The Refuse Hideaway 
Landfill is the first Site where this technology is being 
proposed. Because injection wells are allowed in other states, 
there are consultants qualified in using this technology. · 
Injection wells are essentially the reverse of extraction wells, 
so the two types of wells are designed similarly. The greatest 
problem is finding the best place to install the injection wells 
to ensure that treated water flows freely into the aquifer 
throughout the remediation. 
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Comment: How will the WDNR know the extraction and injection 
system is working? 

Reply: The primary control will be monitoring wells placed 
around che extraction and injection locations. The flow rate and 
water quality will, of course, be monitored. The greatest 
concern will be whether the extraction wells are removing water 
from the most highly contaminated portion of the aquifer as 
projected and whether the injection wells are flowing freely such 
that pressure does not build up in the injection wells. Water 
level will be measured around the extraction and injection wells. 
These water level measurements will help determine whether the 
system is functioning properly and if adjustments in flow or 
maintenance of wells is needed. 

Comment:. Why was the synthetic cap not chosen as a remedy? 

Reply: It was judged that the synthetic cap was not a cost 
effective remedy for this Site. The synthetic liner would reduce 
the production of leachate and eventually result in less or no 
leachate being pumped by the leachate extraction wells. However, 
leachate will continue to be produced by the landfill and some 
leachate will leak into the groundwater regardless of the cap 
option chosen. The synthetic cap would not result in groundwater 
cleanup or in the groundwater meeting state standards 
significantly earlier than will be the case without the synthetic 
cap. The groundwater extraction and treatment system will 
eventually meet state groundwater standards - it is estimated to 
take 20 to 40 years to meet standards downgradient of the 
landfill. The type of capping system does not effect this 
cleanup time. Therefore, while the synthetic cap does produce 
less leachate, the cost (over $2.8 million) is not justified 
because it does not result in a quicker groundwater cleanup. 

Comment: Will the PRPs pay operation and maintenance costs for 
the existing POE systems at the two residences where the systems 

.3re currently installed? 

Reply: Currently two home owners rely on POE systems to remove 
voes from their home wells. The systems were installed and paid 
for by WDNR. In 1992, operation and maintenance of the POE 
systems was turned over to the home owners. Operation and 
maintenance• of all existing systems at the landfill is expected 
to be included in any consent, agreement signed between the WDNR, 
EPA and PRPs. If a consent agreement is signed, we expect that 
this contract will also include a provision for the PRPs to take 
over operation and maintenance of the existing POE units· at the 
two homes in· question. 
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Comment: Why is the DNR and EPA so concerned with protecting the 
landfill cap at the Refuse Hideaway Landfill but are allowing 
1,100 pilings to be driven through a landfill at Lake Monona for 
building of the Madison Convention Center? 

Reply: The representatives of WDNR and EPA for the Refuse 
Hideaway Landfill are not familiar with the issues surroundi~g 
the Madison Convention Center. The Convention Center is not a 
Superfund site. WDNR has reviewed the land the Convention Center 
is being constructed-on and has issued the required approvals for 
construction of the Center. 
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EXPLANATION
SCALEn 0 4000

® TWIN VALLEY ROAD
Feet

3) SLACK EARTH C $ CROSS PLAINS

4) INTERMITTENT STREAM TO PHEASANT BRANCH CREEK

I DATE: 06/09/94
Figure #12. RHL ROD —I
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Wl DEPT OF NATURAL RESOURCES 
REFUSE HIDEAWAY LANDFILL

PROPOSED 
SURFACE WATER 

 DISCHARGE LOCATIONS
DRAWING:

Hydro-Search, inc.
A Tetra Tech Company

HYDRQLDGISTS-GEXOGISTS-ENGINEERS
R«no«0«nv«r«Mllwauk««»Huntfnglon 9«ach 

Saeramenlo * Houstan * Phoantx

Chk. by-^BX' |Apprv.
PROJECT: 301483^5 I DATE: 08/09/94
Dspn.

Sosa . 
Contour

mop compiled from U.S.G.S. 7.5* Middleion, WL topographic quodrongle mop, 1983. 
Interval 10 feet. Notional Geodetic Vertical Dotumiof 1929.

1
1) BLACK EARTH CREEK via INTERMITTENT DISCHARGE DITCH

2) BLACK EARTH CP
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'• Zig?
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’’iJrt' '•!<» ■ <\ ■
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®SITE LOCATION
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EXTRACTION

SCALE
0 1300

Feet

Sacrofn«n*o • Houston • PhoonixI

DATE 06/08/94 Figure #13, RHL ROD .
/hsi/14a/-Jl 3S/3135-bl 2

#2 ® lOgpm
PROPOSED EXTRACTION WELL LOCATION

Note : Screen locations for proposed 
extraction wets.
0 87 feet below water table
2) 55 feet below water table
3) 55 feet below water table
4) 29 feet below water table

Wl DEPT OF NATURAL LANDFILL 
REFUSE HIDEAWAY LAtDFLL

PROPOSED 
GROUND-WATER EXTRACTION 

WELL LOCATIONS
DRAWING: 3135-b12

Hydro-search, inc.
■ A TeM Tacfi Company 

HS I HYDROLOGISTS-GEIXOGtSTS-CNGINKRS

Dsgn. |chk. by |Apprv.
PROJECT: 3014831M | DATE 06/08/94
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45 GPM 

GROUND 
WATER 

. FLOW 
QUAUZATION 

TANK 
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AGENT 
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TANK 

CLARIFIER 
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V 

voes 

A~ 
STRIPPER 
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OFF-SITE DISPOSAL 
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--= 
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BLOWER ORW BLACIC 
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DISCHARGE~ iTANDARDS 

_____________ _,..;_ 
WI DEPT. OF NATUV\L RESOURCES DI TI 

REFUSE HIDEAWAY LANDFILI_ DESI 

PROPOSED GROUND WA-TEA 
TREATMENT SYSTEM 

CONCEPTUAL FLOW DIAGRAM ][ 

ae: 
AIPf 
DfA' 

PFO. 

I IIOOf.ID]rR]@c:a~f · Figure #14 ~ I II A Tetra Te ' 

:.: 12/01/92 
'ltE&. RAG 
:KEO: 6JK 
!Ova>. Jlf 
VN: RAG 
t; 30W83135 

iLROD 
.... _,, __ , ______________________ ,__ 



45 GPM 

. GROUND 
WATER FLOW 

QUALIZA TION 
TANK 

RECYCLE 
GROUND WATER 
AS NECESSARY . 

TO TREATED 
GROUT-0 WATER 

DISCHARGE 
SYSTEM 

.. ,, .. ',, ''· ., •.•, ........ . 

FLOW 
CONTROL 

VALVE 

CHEMICAL 
ADDITIVE 
STORAGE 

TANK 

Cf-EMICAL 
PRECIPITATION 

TANK 

(W8-L MIXED) 

ACTIVATED 
CARBON 

DSORPTION 

FLOC 
AGENT 

LOCCULA TION 
TANK 
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AGITATION 

CLARIAER 

-
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WAn:R 

voes SLUDGE & SOLDS 
COLLECTED FOR 

OFF-SITE DISPOSAL 

AIR 
STRIPPER 

AIR 
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IN-LNE 
ALTER 

-

NOT'= 
ERW BLACK E \Alli CREEK 
& EAST FOR!( PHEASANT 
BRANCH CRE =; C DISCHARGE 
STANDARDS. -------"""""""~~~~:-:-,-----~~ WI DEPT. OF NATlllAL RESOURCES .E'TE: 12/01/8,4 

REFUSE HIDEAWAY LANDFILL t~ RAG 

ER CrECKEI>: BJK 
PROPOSED GROUND WAT · t "PROvm: JLF 

TREATMENT SYS~. c v.Wtt RAG 
CONCEPTUAL FLOW DIAGRAM :C ! tOJ.: 301483135 

I IIIOOW@lru(g)c Figure #15, RH L ROD ~5
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EXPLANATION 
SHADED AREAS INDICATE THOSE 

~ AREAS WHICH MAY BE SUITABLE 
~-FOR AN INFILTRATION GALLERY 

BASED ON SOIL SURVEY DATA. 

~ c,-~"'--. 
A \. . 

/ I ~-
~ : .. 

~ --~ · Bb3 

'; 

See /, 
C:-----.::! 

SCALE 
0 1/2 

Mies 

Note Soi classification data and 
properties are provided on 
Table FS 6-2 

;c:se '!'!OP irom : Soil si.,..,ey of Done County, W'seonsin; Soii Conse.-Yorio:- Serv;ce: 
;.;.S. !:>e::ior-,-,ent of Agri::,i,tur! 

PROJECT: 301483135 DATE: 09/06/94 

WI DEPT OF NATURAL RESOURCES 
REFUSE HIOEAWA Y LANDFILL 

SURFICAL SOIL 
MAP 

DRAWING: 3135-A Figure #16, RHL ROD 



PROPOSED INJECTION WELL

SCALE0 1300

Feet

/’'Si/1A9/313S/J13S-6H Figure #17, RHL ROD

EXTRACTION
#2 @ tOgpm

PROPOSED EXTRACTION WELL LOCATION

Note : Injection wels are screened 
at approximately 55 feet below 
the water table.

Apprv.
DATE 06/08/94 '

Wl DEPT OF NATURAL LANDFILL 
REFUSE HIDEAWAY LANDFILL

PROPOSED 
INJECTION WELL 

________ LOCATIONS 
DRAWING 3135-b1^

gmSBB Hydro-search, inc. 
a Tetra T«o(i Company

H HYDRXQGISTS-CeQLOGISTS-CNGlNECRS

Reno>0«n*«r*Mfl«auk»««Huntlnqt«n B«ach 
Sacrainsnio’Houston^Phoentx

Dsgn. Chk. by SfC
PROJECT: 301483135
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TABLES 

# 1 

# 2 

# 3 

# 4 

# 5 
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APPENDIX C 

Refuse Hideaway Landfill Record of Decision 

Summary of NR 140 Enforcement Standard Exceedances 

Summary of voe Detections in Private Wells 

High~st Detected voe Values in Landfill Gas 

Compounds Evaluated for the Risk Assessment 

Groundwater Clean up Standards for Refuse Hideaway 
Landfill 

Preliminary Water Quality Effluent Limits 



Constituents 

TABLE 1, RHL ROD 

Page 1/4 

SUMMARY OF NR 140 GROUNDWATER ENFORCEMENT STANDARD EXCEEDJ'\NCES1 

ES PAL P-3S P-8S P-9S P-9D P-16D P-17S 

1/91 1/91 1/91 1/91 1/91 1/91 6/91 10/91 5/92 

Benzene 5 0.5 20 7 7 

' Chloroform 6 0.6 

1,2-Dichloroethane 5 0.5 41 5 9 

cis-1,2-Dichloroethene 70 7 420 

1,7.·D.ichloropropane 5 0. 5 · 21 10 14 

Tetrachloroethene 5 0.5 7 16 14 18 16 

Tr: i.c·li 1 or:ocl.hP.IIP. 5 0.5 16 9 28 51 65 

Vinyl Chloride 0.2 0.02 40 160 440 .32 19 68 57 57 

1Only post 1989 data is used in this table because pre-1989 data was not validat~d. The history of 
well testing varies for each well - some wells were monitored between 1987 and 1991 while others were 
monitored between 1990 and 1993. 

15 

18 

54 

24 



TABLE l, RHL ROD 

Page 2/4 

SUMMARY OF NR 140 GROUNDWATER ENFORCEMENT STANDARD EXCEEDANCES 

Constituents ES PAL P-17S P-18S P-20SR 

10/92 5/93 10/93 1/91 11/91 5/92 12/92 

Benzene 5 0.5 

Chlor.oform 6 0.6 

1,2-Dichloroethane 5 0.5 5.7 

cis .. J,7.·0ichloroethene 70 7 1,900 150 - 350 

1,2-Dichloropropane 5 0.5 17 13 9 

Tetrachloroethene 5 0.5 18 20 1,4 5 7 6 6 

Trichloroethene 5 0.5 54 160 49 

Vinyl Chloride 0.2 0.02 24 25 10 

10/93 

8 



Constituents 

Benzene 

Chloroform 

Trichloroethene -
Vinyl Chloride 

Constituents 

Tetrachloroethene 

Constituents 

Tetrachloroethene 

Constituents 

Tetrqchloroethene 

Tric,11.oroethene 

TABLE 1, RHL ROD 

Page 3/4 

SUMMARY OF NR 140 GROUNDWATER ENFORCEMENT STANDARD EXCEEDANCES 

ES PAL P-21S 

1/91 6/91 11/91 5/92 11/92 5/93 

5 0.5 9 7 

6 0.6 37 

5 0.5 7 6 5 6 9 

0.2 0.02 525 470 <250 56 41 

ES PAL P-22S 

1/91 6/91 10/91 5/92 10/92 S/93 

5 0.5 9 8 12 12 12 7 

ES PAL P-22D 

1/91 6/91 10/91 5/92 10/92 5/93 

5 0.5 6 6 8 7 8 5 

ES PAL P-26S P-26D P-27S 

1/91 1/91 1/91 6/91 10/91 5/92 

5 0.5 38 28 114 130 150 120 

5 0.5 7 12 17 21 16 

P-21D 

10/93 1/91 

5 14 

10/93 

6 

10/93 

8 

10/92 5/93 10/93 

130 64 so 
15 8 6 



Const.i tuents 

Tetr<lcllloroethene 

Trichl()roethene 

Constituents 

Tetracl1l oroethene 

Constituents 

Tetrachloroethene 

Constituents 

Tetracllloroethene 

TABLE 1, RHL ROD 

Page 4/4 

SUMMARY OF NR 140 GROUNDWATER ENFORCEMENT STANDARD EXCEEDANCES 

ES PAL P-27D 

1/91 6/91 10/91 5/92 10/92 5/93 

5 0.5 99 120 150 130 54 72 

5 0.5 11 14 21 17 15 32 

ES PAL P-31IA 

11/90 12/90 1/91 6/91 5/92 10/92 

5 0.5 9 12 11 13 13 15 

ES PAL P-31IB 

11/90 12/90 1/91 6/91 10/91 5/92 

5 0.5 17 14 11 13 12 10 

ES PAL P-401 

12/90 1/91 6/91 5/92 10/92 5/93 

5 0.5 10 12 13 14 15 16 

10/93 

91 

12 

5/93 10/93 

15 13 

10/92 .5/93 10/93 

16 14 14 

10/93 

1.0 



Table #2, RHL ROD . 
Chemicals Detected in Private Wells, Refuse Hideaway Landfill 

·UJ -3 
0 
::, 
:c 
-< .c 
:::0 
0 
• (/) 

m 
::D 
::D. 
0 :c 

311,;., _4.7 

Compounds 

Chlorocth:mc 

Dichlorodi0uoromethane 

1, I -Dichloroethane 1 

1,2-Dichloroethanc 

cis-1,2-Dichloroethene 

trans- l ,2-Dichloroethene 

1,2-Dichloropropane 

Tetrachloroethenc 

Toluene 

I, I, I -Trichloroethane 

1, 1,2· Trichloroethane 

Trichloroethene 

Trichloronuorometh:me 

Vinyl Chloride 

RMT RMT 
1 /21 /89 2/29/88 

3.2 ND 

NA NA 

6.3 6.2 

NA NA 

NA NA 

28 46 

NA NA 

24 27 

ND ND 

ND ND 

1.5 NO 

8 8 

0.64 0.76 

3.6 . 6 

Schultz Well 

RMT/DNR DNR DNR 
2/29/88 3/14/88 3/16/88 

ND ND ND 

NA NA NA 

6.3 3 6.9 

NA NA NA 
NA ]3 32 

47 ND ND 

NA NA NA 

28 27 26 

ND ND ND -
1.2 1.2 1.8 

0.5 ND ND 

7.7 4.6 8.9 

0.85 t 1 II 

6.1 ND ND 

DNR Warzyn Warzyn 
8/5/88 10/89 1/90 

NO NO (19.0) 

NA 17.17 9.80 

S.4 2.91 3.30 

NA <0.500 <0.500 

33 19.6 27.3 

ND ND ND 

NA 0.941 1.34 

21 10.3 17.5 

ND <0.500 ND 

2.3 0.513 0.739 
I 

ND NA NA 

8.7 5.78 8.03 

20 0.957 t.23 

ND ND (0.842) 

l'ege 1 of 3 



'able #2, RHL ROD Chemicals Detected in Private Wells, Refuse Hideaway Landfill (Cont'd.) 

= 
'" -UJ -3 
0 
:::J 
:c 
-< 
Cl 
::0 
0 

I 
Cl) 
m 
::n 
::0 
n 
::c 

Compounds 

Chloroethanc 
Oichlorodinuoromethanc 
l, 1-Oichlorocthanc 
cis-1,2·Diclllorocthenc 
trans-1,2-Dichloroethenc 
1,2-Dichloropropane 
MctJ1ylene Chloride 
Naphthalene 
T etrachloroethene 
Toluene 
I, I, I· Trichloroethane 
Trichloroetl1ene 
Trichloronuoromethane 
Vinyl Chloride 

DNR DNR 
2/29/88 3/14/88 

ND ND 
NA NA 
2.1 4.9 
NA 30 
21 ND 
NA NA 
NA. NA 
NA NA 

. 3J.Q 24 
ND ND 
I.I 1.2 
3.6 8.2 
0.95 14 
5.5 1.5 

Stopplewonh Well 

DNR DNR Warzyn 
3/16/88 8/5/88 I0/89 

ND ND NO 
NA NA 7.32 
3 - 3.2 2.56 
13 12 8.82 

ND ND ND 
NA NA <0.500 
NA NA 0.888 
NA NA 0.562 
28 22 14.l 
ND ND <0.500 
1.4 2.2 0.619 

- 4.8 4.6 2.04 
9.6 16.8 1.14 
ND ND ND 

Warzyn I lcllenhrnnd 
1/90 R/93 

(19.5) ND 
9.73 ND 
2.43 1.4 
8.03 (,.Ci 
ND ND. 

<0.S00 <0.S00 
17.4 NA 
ND NO 
ND 15 
ND ND 

0.765 ND 
. 2.78 2.2 

I 

1.23 ND 
(0.507) ND 



Table 112, RHI ROD · 
' Chemicals Detected in Private Wells, Refuse Hideaway Landfill (Cont'd.) 

= ,,.~ -U> -3 
0 
::, 
::::c 
-< 
CJ 
::D 
0 

I 
en m 
::n 
::D n 
::::c 

.. 
Swanson W'!II 

Compounds DNR DNR DNR Wan:yn 
3/16/88 3/22/88 8/5/88 10/89 

trans-1,2-Dichloroethene 1.5 1.5 1.4 ND 

Tetrachlorocthene 2.9 2.8 3.5 0.613 

Toluene ND ND ND <0.500 

Trichloroethcnc I ND 1.2 NA 

Trichloronuoromethane ND 1.1 2.3 NA 

~lotes: NA = Not analyzed 
Not detected 

3P 0 ·1 ... 1 

= ND 
() = Sample contains a compound that elutes UPC the gas chromatograph earlier/later than the indicated compound. 

The _result is calculated :igainst the internal standard response. 
< 0.500 -· Indicates the compound was detected below the quantitation limit. 
All concentrations in µg/ R. 
1988 data from "Remedial Action Report" (RMT, 1988b). 
1989 and 1990 data from "Sampling and Analysis of Residential Wells, Interim Remedial Measures· (Warzyn, 1990b). 

Page l of J 



Table #3, RHL RODvoc Contaminants of Concern in Landfill Gas 

Highest Level Detected in EPA. Risk-Based 
Compound On-Site Gas* Concentration in Ambient 

(ppb) Air•• 
(ppb) 

Benzene 2,000 0.22 

Tetrachloroethylene (PCE) 26,000 3.1 

Toluene 26,000 420 

Trichloroethylene (TCE) 23,000 1 

Vinyl chloride 61,000 0.021 

~= All values in parts per billion (ppb) 

"' 

•• 

Warzyn Engineering, Inc. Gas and Leachate Extraction System. 
Refuse Hideaway Landfill, Town of Middleton, Dane County, 
Wisconsin. Engineering Design 13928.48. Prepared for the Wisconsin 
Department of Natural Resources. Madison, Wisconsin: Warzyn, 
August 1990. 

and 

Mostardi-Platt Associates, Inc. Landfill Gas System Destruction 
Efficiency Tests. A Gaseous Study Performed for War'Z'jn Engineering, 
Inc. Refuse Hideaway Landfill. Middleton, Wisconsin. Bensenville, 
Illinois: Mostardi-Platt, September 30, 1991. 

EPA Region III risk based concentration table, April 20, 1994 .. 

HSI simon HYDRO-SEARCH 



Table #4, RHL ROD Ground-Water Contaminants of Concern 

•••-•r --•• .... _ .. _ -·- ····- ... ·- . 

Compound Units 

Benzene ppb 

Bromomethane ppb 

Chloroform ppb 

1,2 Dichloroethane (1,2-DCA) ppb 

cis-1,2 Dichloroethene ( cis-1,2-DCE) ppb 

trans-1,2 Dichloroethene ( trans-1,2-DCE) ppb 

1,2-Dichloropropane ppb 

Tetrachloroethene (PCE) ppb 

Trichloroethene (TCE) I ppb 

Vinyl Chloride (VC) ppb 

Iron ppm 

Manganese ppm 

Bis(2-ethylhexyl)phthalate ppb 

Heptachlor ppb 

4,4-DDT ppb. 

Notes: parts per billion 
parts per million 
Enforcement Standard 
Preventive Action Limit 

- --

ES 

5 

NL 

6 

5 

70 

100 

5 

5 

5 

0.2 

0.3 

0.05 

NL. 

NL 

NL 

.. -~---. -

Highest 
PAL Detected 

Concentration 

0.5 24 

NL 250 

0.6 37 

0.5 41 · 

7 1900 

20 640 

- 0.5 21 

0.5 530 

0.5 320 

0.02 525 

0.15 1.45 -
0.025 2.28 

NL 92 

NL 0.012 

NL 0.075 

ppb = 
ppm = 
ES = 
PAL = 
NL = WDNR has not established an ES or PAL for this compound 

HSI HYDRO-SEARCH, Inc. A Tetra Tech Company 



Table #5, RHL ROD 

Groundwater Clean Up Standards for the Refuse Hide2v.1ay Landfil! 

COMPOUND Preventative Action 
Level 
(ppb) 

Benzene 0.5 

Chloroform 0.6 

1,2-Dichloroethane 0.5 

cis-1,2-Dichloroethene 7 
' 

1,2-Dichloropropane 0.5 

Tetrachloroethene 0.5 

Trichloroethene 0.5 

Vinyl Chloride 0.02 



Table #6, RH L ROD SU1111ary of Highest Ne11ured Influent Ground·ll■ter Characteristics •nd IAINR Proposed \later ·oual tty-Based Effluent sund■rds (Page 2 of 
2) 

= r/4 
:::c 
-< 
C 
:x, 
0 

I 
Cl) 
m 
:D 
:D n 
~ -:::, 
n 
)> 

-t 
Ill .. .. 
I» 

-4 
Ill 
n 
~ 

(") Not •s: 0 
3 
'O 
QI 
:J 
'< 

Highest 01111♦ 01111♦ 'EIIII ERII 1111140 1111140 X ll11r111 \later Warm Water 
Const I tuent Measured Effluent X Effluent X Effluent Removal Fish Fish X 

Influent Qu11l lty Retn0va1· Quality ReillOYIII Gual hy Required Effluent Removal 
Concmtrat Ions Required Required (PAL) Qual lty Required 

1/0lAJILE CUISIIIUENIS 

Benzene 61 1,500 0 o.s 99.2X 46.7 23.4X 
BrOIIOdlchlorcneth1n1 1.9 1,0JJ 0 ]6 0 29 0 
ar-th■ne 250 1,0]J 0 1 99.6X 29 88.4X 
Chloroeth1ne 50 No 11ml t 0 80 0 No l lmlt 0 
Chloroform l7 1,033 0 0.6 98.4X 29 21.6X 
1,l·Dlchloroethane 72 No l lmlt 0 85 0 No I lmlt 0 
l,2·Dlchloroeth1ne 41 1,800 0 0.5 98;8X 29 29.lX 
Dlchlorodlfluor11111eth1ne 260 1,0]3 0 200 23. IX No 11ml t 0 
1,4·Dlchlorobe'nzene 7.6 1,000 0 15 0 ]] 0 
1,1-Dlchloroethene 3.3 500 0 0.7 0 16.00 0 
cls·l,2-0lchloroethene 1,900 No l lmlt 0 7 99.6X No l lmlt 0 
tr■ns·1,2·Dichloroethene 640 1,800 0 20 96.8" 5,000 0 
1,2-Dichloropropane 21 105,000 0 0.5 97.6X 105,000 0 
Ethyl benzene 95 90,6]0 0 140 0 3,lll 0 
Methylene Chloride 74 46,671 0 15 79.J'X 1,200 0 
1,1, 1-Jrichloroethane 17 l,667 0 40 0 11,000 0 
lrlchloroelhylene ]20 l,667 0 0.5 99.8X 120 62.SX 
lrlchlorofluoromelhane 190 1,0ll 0 No limit 0 29 84.7X 
toluene 200 45,600 0 68.6 65.7X 36,667 0 
Perchloroethylene 530 500 5.7X 0.5 99.9X 16.]3 96.9" 
Vinyl Chloride 525 123 76.6X 0.02 99.996X l 99.4X 
Xylenes 480 No 11ml t 0 124 74.2X No l imlt 0 

total 5,78J -

SENl·VOl.AlllES/PESJICIDES 

eis(2·elhylhexyl)· 92 2,967 0 No limit 0 10,000 0 
phthalate 

4,4' ·DDl 0.075 0.0014 98.1X No limit 0 0.0001 99.9" 
Heptachlor 0.012 0.14. 0 0.04 0 0.00047 96.1X 

All units are ~g/( (ppb) unless otherwise noted. 
Discharge to the DRII segment of Black Earth Creek would rneet all discharge standards In Append!• C, Attachment a. Limits for 
substances that do not occur naturally In Black Earth Creek (VOCs, SVOC, and Pesticides) are zero. 
No data Is available 

•• Limits depend on naturally occurring conditions In Black Earth Creek. 
ND Not detected 
ERU ENcept\onel Resource Uater 
ORU Outstanding Resource Uater 
pll and lcrrperature data Include the lowest and hl?hest observeii -lues. 
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RECIPIENT oocDMsrr typeAUTHORSATE TITLE

RSPORTS/STUDIES
Reporc/StudyHarsyn' Evanson. T11/691

Raporc/scudyEvanson, T.Marxyn13/89 142

Raporc/StudyEvanson, T.Marayn12/893

Raporc/StudyEvanson, T.1/90 Martyn84

Raport/scudyEvanson, T.2/90 MartynS

Raport/StudyEvanson, T.4/90 SI Martyn«

Raporc/SCudyEvanson, T.Martyn9/907

Rapocc/SeudyHSI’ Evanson, T.4/908

RaporC/SCudyEvanson, T.Martyn2/919

^Marzyn > Warzyn Bnginaaring Inc.
’HSI B Hydro-Search, Inc.

Papa 1 juna 1, 199S

DOCHUM BBR

Sas Monitoring Propran. Rafusa Hidaaway Landfill___________
Sampling and Analysis of Rasldantlal Walls, Xntarlm Ramadial Maasuraa, Rafuaa Hidaaway Landfill________

Engineering Oaslpn, Qas and Laachata Sxcraecion System, Refuse Kldaaway Landfill

A^klnlstraclva Record Index Refuse Hideaway Landfill Town of Middleton, HI

PAGE S

Alternative Water Supply,Interim Remedial Measures,Refuse Hidaaway Landfill
Engineering Design,Partial Gas and Leachate Extraction System, Interim Remedial Measures, Refuse Hideaway Landfill

Community RelationsActivities, Refuse Hideaway Landfill

Qas Monitoring Progran, Annual Report, Refuse Hideaway Landfill

17 ♦Appe dicias

IS * Draw Ings
Appe ndlo as

27 ♦ Appe ndleas
S7 ♦ 
*PP« ndle as and QAPP

4 * 
*PP« ndle as

2 * DrawIngs Appe ndle as

Report and DIHLR/DHR. Applications Polnt-of- Bntry Mater Traatmanc,Interim Remedial Measures, Refuse Hideaway Landfill

Proposal, Groundwater Monitoring Study. Refuse Hidaaway Landfill (Includes CAPP, and Health 6 Safety Plan)
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AUTHOR DOCUMENT TYRERECIRIBHTSATE TITbE

Repoct/SCudyHSI Bvanson, T.6/9110

Report/Study10/9111

Reporc/ScudyEvanson, T.11/91 Harsynla

Raport/studyEvanson, T.12/91 713

Reporc/scudyEvanson,T.3/92 ftsi14

Raport/seudyEvanson, T.3/94 ss HEXIS

Raport/studyEvanson, T.2/94 sa HEX16

Raport/studyEvanson, T.6/94 2317

Raport/studyEvanson, T.HSI8/9418

Raport/studyEvanson. T.100 MSX12/9419

Report/StudyEvanson, T.178 HSI3/9S20

PACT SHEETS
Public Pact Sheet3/9S21

Page 2 Juna 1,

Narayn, Dean Praa

DOC HUM BBR
Oroundwater Monitoring Study. Refuse Hideaway Landfill, 2 Volumes

Refuse Hideaway Landfill Gas Systen Destruction Efficiency Tests. August 102, 1991

Cap Restoration and Inproveoents to Refuse Hideaway Landfill, Dana County. Wl___________

Coonunity Relations Plan, Refuse Hideaway Landfill. Middleton. WI__________
Technical Meaorandum, Humerlcal Evaluation and Design of a Nellfield for Contaminant Capture and Ground-Mater Control at the Refuse Hideaway Landfill, Middleton. MX____________
Remedial Investigation Report, Refuse Hideaway Landfill. Middleton, MI. 2 Volumes

Peaslbllity Study. Refuse Hideaway Landfill, Middleton. MI

Proposed Plan, Refuse Hideaway Landfill. Middleton. WI

PAGE S

64 * Draw Ings

38 * Draw Ings 
^pa 
ndlc as

Hostardi 
Platt, 
Associates

Damas a 
Moore

Ehranaon, 
T.

Humerlcal Model Simulation and Assessment of Contaminant Plume Migration, Refuse Hideaway Landfill, Middleton. MI 
Hork Plan for Conducting the Remedial Investigatlon/Peaalbillty Study at the Refuse Hideaway Landfill. Middleton. Wl
Quality Assurance Project Technical Memorandum, Refuse Hideaway t,andfill. Middleton, MI 

appe ndlces

appe ndices

IS ♦ Appe n^e
es

Appe ndices

32 ♦ Appe ndic es

39 * appe ndic es

Horland. C.

Operation and Maintenance Manual, Landfill Gas and Leachate Extraction System, Refuse Hideaway landfill, 2 vol.
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DOCUMSMT TYPERBCIPIBHTAUTHORTITLEOATS

Face She«epvhlie411/B922
Face Shaecpi^llc2/»023

Fact SheetpublicGroundwater nonicoring ecudy 47/9024
Fact Sheetpublic49/9025
Fact SheetpublicGroundwater utonitoring study 4S/9126
Fact Sheetpublic47/9227

Fact Sheetpublic6S/9320

Fact Sheetpublic47/9429

GEHBRAL gORRBSP<»g>BHCB
Besadny. C. AnnounceetentX3/09/a930

Speed nenoTierney, R.Tusler, N.X31

Meeting notesBvanson, T.Narsyn4XX/13/S932

Bvanson, T. MenoHarxyns11/13/8933

File Memo2/20/90 Public Meeting. 13/X/90 Re:34
Bvanson, T. betterXS/XO/903S

MemoXS/23/9036

File Memo17/12/9037

betterXX/9130

Bvanson, T.

DOC HUM BER
Introduction co sice and beginning of remedial work

Erosion measures: groundwater study; extraction systems

OiM of extraction systems; groundwater gualicy testing.- cap restoration; SF HPL

Announcement of Public Meeting with OHR Personnel on 3/0/09.

Based on available information (contained in attached folder). waste at RKb would not be classified as hasardous waste.
Re: the XX/7/09 meeting held on the conmunity relations plan and Che partial system - design.
Questions and concerns asked at Public Officials Briefing and Public Meeting at RHb.

Technical Availability Session to be held on May 22, 1990.
Hay 22, 199X Public Availability session.

PAGE s

Concerned Cicisens

Page 3 June 1, X99S

Bvanson, T.

Bvanson, T.

Citisens to Save Black Barth Watershed

Giesfeldt, M., Bangert, S.

t,everance, J.

Bvanson, T.

Bvanson, T.

Bvanson, T.

Bvanson, T. ____

t,everance, J.

Bvanson, T.

Bvanson, T.

Bvanson, T.

Bvanson, T.

Alternative water supply; private well sampling,- gas and leachate extraction system

Investigation continues; leachate pungis installed; Mark Plan developed

Extraction systems installed; erosion control designed; groundwater study completed; scoring and SF proposal

Update on the progress of the groundwater investigation and oas/beaehace Extraction System being constructed at RHb.

July 10, X990 Public Meeting on Che Groundwater Monitoring 
Study.____________________
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AUTHOR RECIPIENTDATE TITLE DOCTMBNT TYPE

S/1/91 23 NSHR39

S/XS/91 Bvanson.T.40 1

7/24/91 X Serous. B. Evaason, T.4X

3/24/92 Rs: Rsplaeeaent of your well. 9 Lseter42

7/8/92 S Evanson. T.43

7/X2/90 FileX Het&o44

1/91 NoticeX45

3/9X Notice4S 1

XO/20/93 XO47

4/8/94 248

9/7/94 Report5449

e/9x 2 U.S. BPASO

DeBeck, J.IS MDNR Haste SusmarySX 1989

27/9452

Evanson, T.

July 10. 1990 public meeting on the Groundwater Monitoring Study.

Replacement wells for Schults and Stoppleworth

Landfill Volume Estimate-see HRS Documentation Record

Evanson, 
T.

Meno/Heeting 
Notes

Decision and order

Memo/meeting notes

Page 4 June X. X99S

DOC HUM BER

Notes from October 5, 1993 Pre-QAPP and work plan meeting for RRL.

Do not want co replace wells near RH. 

Attendance sheet for Che DHL Public Meeting,

DeBeek not personally responsible for funding of clean-up.

PAGE S

HZ Deparcment of Health & Social Services

Stewart, Scot, NDNR

Colleen Hart. Jacgueline Kline, Pat Churilla, Judy Fassbender, and Marsha Ruehl

concerned cltlsen

concerned cicisen

Swanson, R. (Sunnyside Seed Farm)

Memo/Meeting Notes

Handwritten memo
Handwritten atemo

Notes on meeting and agenda.

Scoring Package

Public Health Assessment for Refuse Hideaway, Middleton, Dane county, HI, CBRCLIS Ho. HI09805X0504

Judge Frankel

Colleen Hart (BPA) and Judy Fassbender (Hydroaearc h)

Gerhardt, R.

Evanson, T.

Schmidt, R., WDHR

Evanson, T.

Notes on April S, 1994 meeting on remediation options for Che RHL.

Evanson, T.

Leverance, J.

Evanson, T.

U.S. BPA, Public

Fix. S.. HDHR

Update on progress of the gw investigation )»eing conducted ac Cha RHL. Ho eoncaminacion axisca in che vicinity of Deer Run Heights.

Update on che progress of che gw investigation and gas/leachace extraction system. Session co discuss the progress will be held January 22, 1991.

Summary of Records of Haste Receipts Prepared by Site Owner - John DeBeck 
Commenca on Refuse Hideaway Alcemaclve Array Document (information on Black Barth Creek) - see App. D, FS



DOCtMEHT TZPERECIPIENTAUTHORTITLEDATE

1/94S3

84/5/9154

U.S. BPA368/30/91SS
News ReleasePublic2 U.S. BPA10/14/9256

72/17/93S7

Meno212/22/9358

Meno/RepoccDace User663/15/94S9

Bvanson. T. Lecter7/14/94 460

37/21/9461

Pax neno39/13/9462

Letter19/28/9363

Public NoticePublicI64

2/239565

■ .‘r 
» .

Bvanson, T.

page 5 June 1. 1995

DOCHUMBBR

2/9/95

Raw Laboratory Data Validated for RI is located in the Milwaukee Offices of MSI. NDHR or BPA nust be contacted prior to viewing chia infomation
NDHR Special Notice 6 Infomation Request Letter; Addresses of Parties letter sent to
HRS Docunentation Record Review Cover Sheet
BPA Pinalites 2 and Proposes 1 Midwest Sices on Superfund List

Validation of Data by U.S. BPA - 7 packages (4 Organic; 3 Inorganic)

Discharge of Treated Groundwater fron Che Refuse Hideaway Landfill * found in Appendix D, PS

Pocential (Federal) ARARs for Remedial Actions at Che Refuse Hideaway Landfill___________
Request tor data validation assistance at the Retuse Hideaway Superfund Sice in Niseonsin

Transcript of Public Meeting held 2/23/95______________

PAGE S

Charles T. Elly. Director CRL, BPA

See Lise attached co documenc

See List attached to document

Laboratory Data

Special Notice Lecter

General Notice Leccer

Scoring Package

Letter attacbAent

General Hocice of Liability. CERCLA Section 122(a) Deceminacion; Potentially Responsible Parties Attached

Refuse Hideaway Landfill. Discussion of Preliminary Identification of Stace Requirements a Standards

3 boxe8

Giesfeldt. M, NDHR

Norland. C.. NDHR

Nesolowski, D.. Chief Laboratory Scientific Support Section

Passbender.J.. RSI

Maylta. J.. BPA

Evans. L., BPA

Bvanson, T.. HDHRPile, C., NDHR

Henke, J.. MMSO

Mayka.J., BPA

Bvanson, T. HCHIR

HoCifieation of Availability of Proposed Plan & Public Comment Period for Refuse Hideaway Landfill: In
Maw fcyy^w**

Endangered Resources Information Review > found in Appendix D, PS_____________
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OOCOMEHT TYPEAUTHOR RBCIPIBHTDATS TITIX

U.S. EPA GOIDAMCB DOCOWBMTS (LOOMd at SPA Of DHR offieet)
8/2S/92EC

SPA OSMER3/91 30767

SPA2/93 968

SPA OSWEH9/90 S69

9/93 8 SPA OSWKR70

9/93 SPA OSMER1471

10/18/89 10 SPA OBtR72

SPA OSNBR3/92 1373

1/93 33 SPA OBRR74

SPA OBRR11/89 675

7 SPA OBRR11/8976

SPA OBRR4/90 97?

1/81 16478

6 SPA OBRR4/13/8779

SPA OSHBR174/19/8880

3506/1/8581

SPA OBRR7/23/87 RI/PS loptovaoenta 1183

Re9i«t 5 Standard Operating Procedure Cor Validation oC CLP Organic Data,

Guidance on Remedial Actiona Cor Contaminated Groundwater at SuperCund Sitea

Guide to Developing SuperCund Proposed Plana_____________

Guide to Selecting SuperCund Remedial Actiona 
Coata at Remedial Response Actions at Oneontrolled Hasardous Waste Sitea.
Environmental Review Reguirementa Cor Remedial Actiona 
InCormation on Drinking Water Action Levela 

Guidance Document

Guidance Docustent

GuidanceDocustent

Guidance Document

Guidance Document

GuidanceDocuisenc

Guidance Document

Page 6 June 1, 1995

DOCMOMBER

Presumptive Remedy Cor CBRCLA Municipal LandCilla. KPA S48* F-93-O3S 
Considerations in Groundwater Remediation at SuperCund Sitea

Chemical Enhancements to Pus^ and Treat Remediation Groundwater Issue__________

Presumptive Remedies: Policy 8 Procedures, BPA S40-P-93-047

Zn-Situ Bioremediation oC Contaminated Groundwater

Feasibility Studies:Development and Screening oC Remedial Action Alternatives

BPA Guide Cor Minimising the Adverse BnvironMntal BCCecta 
oC Cleanup oC Oneontrolled Hasardous Waste Sites.

PAGES

U.S, BPA Region 5 CRL
GuidanceDocument

GuidanceDocument

Guidance DocuMnt

Guidance Document

Guidance Document

Guidance Doewsent

Conducting Remedial Investlgations/Feaslbillty Studies Cor CBRCLA Municipal LandCill Sites

Streamlining the RI/FS Cor CBRCLA Municipal LandCill Sites 

BPA 
Bnvironmen 
tai 
Research 
Laboratory

Quick Reference Fact Sheet
Quick ReCerence Fact Sheet

GuidanceDocument

Guidance Document

Rlshel et al.
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DOCtMSNT TYPEAQTHOft RBCtPIEHTDATE TITLE

100 EPA OBItRE/iZeeB3

130 BPA OBRR12/X/8S

BPA OBBA1501/1/8?8S

20 BPA7/1/88ae

2/1/88 45 BPA87

8/1/82 5888

838/1/7888

EPA7/1/82 3080

u/i/as Leaehace Plume Management, SSO91

es8/1/8483

12/1/88 80093

BPA OEM8/8894

BPA OSHEtt8/8995

SS13/19/8888

1247/1/8797

BPA OEM842/1/8898

3255/1/8799

Fields BPA174/19/88100 Information on Drinking MaterAction Levels^_____________

GuidanceDocument

GuidanceDocument

Guidance Document

DOCMW BBR
Superfund Remedial Design and Remedial Action Guidance

Data Quality Objectives for Remedial Response Activities: Development Process________
Laboratory Data Validation Functional Guidelines for Evaluating Inorganics Analyses
Laboratory Data Validation Functional Guidelines for Evaluating Organics Analyses
Evaluating Cover Systems for Solid and Hasardoua Waste
Guidance Manual for Minimising Pollution From Waste Disposal Sites 

Ground-Water Protection strategy

Guidelines for Ground-Water Classification Under the BPA Ground-Water Protection Strategy__________________

RCRA Guidance Document: Landfill Design Liner Systems and Final Cover.____________

CERCLA Compliance with Other Laws Manual

CERCLA Coa^liance with Other Laws Manual: Part II

Final RCRA Comprehensive Ground-Water Monitoring Evaluation Guidance Document
Alternative Concentration Limit Guidance Parc 1, ACL Policy Information Requirements.___________
Guidance Document for Providing Alternate WaterSupplies_______________

PAGS S

BPA, Off. of GW Protection

BPA OSM/HMD

Guidance Document

Guidance Document

GuidanceDocument

GuidanceDocument

GuidanceDocument
GuidanceDocument

GuidanceDocument

GuidanceDocument

Guidance Document

Guidance Document

Guidance Document

Guidance Document

Guidance Document

Guidance Document

Page 7 June 1, 1895

Quality Criteria for Water 1986

BPA Off. Of GW Protection

Lucero, BPA

BPA Off. of Mater Regulation 3 and Stds.

Guidance Document

Repo, et al.

Lutton, et al.
Tolman, et al.

appr ox. 350
appr ox. ISO

Superfund State Lead Remedial Project Management Handbook



AUTHOR DOCUMENT TYPERECIPIENTDATE TITM

11/2S/8S H101

S/lS/88 32102

12/24/88 10103

38/24/aS104

BPA OSRR6/1/88 188105

8/1/85 Toxicology Handbook 126106

SPA OSNBR10/1/86 SOO107

SPA OERR6/1/86 160108

PEP RBSPWSES TO WDMR 4/5/51 SPECIAL HQTICB LETTER
Laccar5/3/91 Madison Qaa a Slaecrie co. 2109

LatcarBall Laboratories, Inc.5/3/91 2110

Laccac5/16/91 6111

Laccac5/2/91 Kadiaon-Kipp Corporation112

LaccacCoatings Place, ine. 1113

LatterHlong, J.4/30/91 1Cenex114

Letter4/17/91 The Miacoaain Cheaseman 3115

Laccac14/12/91116

LetterVillage oE Cross Plains 24/17/91117

LactarStoughton Trailers Ine. 14/16/91118

LatterDeparCRtenC oE Public Works4/23/91 1119
Leccer4/19/91 1120

Lecter4/19/91 Viobin 2 Teacar, H.

ECRA/CBRCLA Decisions Hade on 
Remedy Selection

SuparEund Exposure Asaassaant 
Manual

waste Hanageoient of North 
America. Inc.

Joe Daniels Construction Co..Inc. _______________

Hilliaason M, Attny.

Guidance Doeunent

Guidance DocuotenC

DOCHUMBEE
Bndangement Assessnenc Guidance
Interin Guidance on Potentially Responsible Party Parcieipation in Eanedial Investigations and Feasibility Studies 

Comnunicy Relations in SuparEundi A Handbook

tncarin Guidance on SuparEund Selection of Remedy.

SuparEund Public Health Evaluation Manual,

University o£ Wisconsin • 
Madison

PAGE S

Porter BPA/OSNEE

Kilpatrick EPA/QWPB

Euclids.
K. Attny

Reinhardt, p. Safety Program Supervisor

Guidance Document
Guidance Docuatenc

Guidance Documenc
Guidance Document
Guidance Documenc

Guidance Documenc

Page 8 June 1, 1995

2 ♦ actaeh

Porter EPA/OSWER

Porter EPA/OSWBR

Life Systems Ine.

Giesfeldc. M.

Schubert, M, VP

Daniels, J.,

GiasEeldC, H.

Caldwell, T., Pres.

Hall, H., Pres.

GroEE, H., Attny

Berdenscad t. J., Counsel

Simon, H, Oiraetoc

GiasEeldC, N.

GiasEeldC, M.

OiesEaldc, H.

GiasEeldC, M.
Giesfeldc, M.
OiesEaldc, H.

OiesEaldc, M.

OiesEaldc, M.

Smith. A. VP
OiesEaldc, N.

Giesfeldc. N.

Giesfeldc, M.

121
___
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RECIPIEWT OOCONENT TYPEAonraRDATS TITLE

L«cc«r4/35/91 CT Corporation Syscea 1123

Latter4/15/91 1Rayovac133

Kames, N. Latter4/19/91 KSM Asbestos134

Latter4/13/91 BrunsaXl Lumber & Millwork 1135

Latter4/13/91 1VGCCorp126

LetterTown of Madison4/15/91 1127

Ruef’s Sanitary Service, inc. 2 Letter4/16/91128

Letter4/12/91 Madison Newspapers, Inc. 1139

Letter4/16/91 1130

Letter4/22/91 2131

Sign In Sheet5/7/91 3132

WDNRBata. T - Discharge oC Debtor10/23/91 1133

Latter25/10/91134

LetterThe Goodyear Tire & Rubber Co. 35/20/91135

Letter35/16/91 Sub-Zero Rraeaer Co.136

LatterMadison Mewspapars, Ine.5/6/91137

Letter26/10/91 Carnes Company, Inc.138
Letter5/8/91 1139
LatterCope, R.35/31/91140

LetterMauta Paint Company5/16/91141

LetterMaacorp Incorporated5/15/91 1143
LatterAdvance Transformer Co. 35/2/91143

• >

State of Hl. Dept, of
Administration_______

Sign-In Sheet for Refuse Hideaway PRP Meeting

State of HI, Dept, ofTransportation______

Kuhlmann, H., Attny

Qerhmann, K, Superv.

Page 9 June 1, 1995

DOCNUMBER

Haste Management of NorthAmerica, Inc.___________

State of Hiseonsin, Dept, of Administration ___________

PASS s

Gerlach, J, Attny

Saunders, M, Counsel

Straw, A. Counsel

Saunders, M, Counsel

Ciehon, G., Mangr

Sneider, J., Attny
Chaudry. R, Direct.

Notice of Chapter 7

Armstrong Chemical Coa^any (currently owned by Quaker Oats)___________________

Gierhart, R

Kneebone, R., Pres.

1 ♦ acta ch

3 + atta eh.

Lindsay, M, VP

Keldridge, R., Manag.

Giesfeldt, M.

Giesfeldt, M. 

1 * acta ch.

Barnard, G, Pres.

Giesfeldt, M.

Balfour. R, VP Giesfeldt.M.

Giesfeldt. M.

Giesfeldt, M.

Giesfeldt, N.

Giesfeldt. M.
Giesfeldt, M.
Giesfeldt, M.

Giesfeldt, M.

Giesfeldt, M.
Giesfeldt.M. 

Kuhlmann. H. Attny

Clark, D., Attny

Clark. 0., Attny

Giesfeldt. M.

Giesfeldt. M.

Giesfeldt, M.

Giesfeldt. N.
Giesfeldt, M.

Giesfeldt, M.
Giesfeldt, M, 
Giesfeldt. M.

O.S.BankruptcyCourt

!



AUTHOR DOCOMEHT TYPERECIPIBHTDATE TITtS

MilwauR«« valve Conpany. Inc. LecterS/S/91 1144

S/7/91 3 Letter14S

Howe, M. LetterS/3/91 1146

Hilleraft Letter5/6/91147

Aniscrong Chemical Company LetterS/6/91 1148

LetterOscar Mayer Roods Corporation5/7/91 1149

Hartung Brothers Ineorportated Letter5/9/91150

LetterVillage of cross PlainsS/7/91151

LetterNieolet Instrument Corporation5/7/91 4152

LetterS/3/91 2Agracetus, Inc.153

LetterRayovae Corporation 2S/3/911S4

LetterBrowning-Perris IndustriesS/3/91 2155
Letter1S/3/91156

LetterS/3/91 I157

♦ >

Page 10 Juns 1. 199S

DOCHUMBER

University of Nisconsin- Madiaon, Safety Dept.
Valley Sanitation of Madison. Ine. 

U.S. Dept, of Interior. Oeological Survey

PASS S

3 ♦ attaeh

Collins, T, Manager

Acriano, V.. Attny

Price. L. Treasurer

Lipke, P, Pres.

Buelide.K. Attny

Buelide. K. Attny

Wisconsin Foundry and MachineCompany ____________

2 * atta ch

1 * attaeh

Gebert.w.. Chief

Reinhart, P, Superv.

Sherman, R, Mngr.

Balfour, R., VP

Botham, D., Pres.

Oiesfeldt, H.

Giesfeldc, M.

Giesfeldt, M.

Senn, R, Mngr

Kolar, D., Attny

Giesfeldt, M.
Giesfeldt. H.

Giesfeldt. M.

Giesfeldt. H.

Giesfeldt, M.
Giesfeldt, M.
Giesfeldt, M.
Giesfeldt, M.

Giesfeldt. H.

Giesfeldc, M.

Giesfeldc. M.
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DATS TITLE AUTHOR RECIPIENT QOCOMBHT TTPS

ADDITIOHAL QEHERAL aHtRSSPOnSHCB
5/17/98 Pile1IS 8

5/3/88 7 DeBeck, J.1S9

r 7160

3/17/89 6161

I

DOC
NUM
BSR

5/88 & 
10/88

Solid Waste Facility 
Inspection Form, Sice ceased 
accepting waste 5/16/89

Laboratory results for VOC 
sampling of Black Earth Creek

Contempt Order, State of WI 
vs. John DeBeck

PAOB 
S

State Lab 
of Hygiene

Krueger, 
Horia, 
Circuit 
Judge

DeBack, J. 
and State 
of HI

Admlnistraciv 
e Order

tiSboratory 
Report Sheets

Contempt 
Order

Inspection 
Form

I

Special Consent Order 800'86- 
03A relating to closure of the 
landfill

Curtner, 
K., HDHR

Stewart, 
N., MIMR

Lynch, L 
and 
Tierney, 
R., WDHR

Page 11 
June 1. 1995




