














Red Arrow Park

Red Arrow Park of Oshkosh, Wisconsin is operated by the City of
Oshkosh. Mr. Boyd Kraemer, Director of Parks, was the contact person
who supplied information at this site. This former modified sanitary

landfill site of Oshkosh received residential, commercial, and indus-

trial waste. An area that was once considered lowland, it received a
constant 12 feet of waste to fill 30 acres. One of the features of Red
Arrow Park is the sledding hill whichwas constructed of waste. This
sledding hill and the rest of the park are covered with earth in the
range of Q0 to 3 feet. The top of the hill and the south face are void
of cover due to the erosion caused by people sledding.

There is little protection against ground water pollution with a
range of 0 to 5 feet separating the disposed waste from the ground water
level. There is no liner employed at Red Arrow Park to contain the
waste or leachate.

Although there has not been any reported problem relating to leach-
ate, the question could not be answered in detail. The City of Oshkosh
does not monitor the bordering stream to determine ground water pollu-
tion. There have not been any reported problems of corrosion of utili-

; ties due to leachate.

i Problems of settlement have been reported at Red Arrow Park.
Settling has resulted in cracked floors and walls at the building on
site. All pipes are wrapped in polyethylene and embedded in sand-filled
trenches to combat the danger of broken pipes. Differential settlement
hés been a constant problem. Settling at the rate of 12 to 18 inches per
year, the area has been fill dumped, regraded, and seeded 3 times in the ;

past 5 years. L




—

31

The formation of and subsequent damages caused by gases have
resulted in a constant problem with the plants at Red Arrow Park.
After several failures with conventional planting techniques, mounds
have been constructed that support the young trees. The mounds have
successfully supported the trees for 3 years and also screen the poor

open grounds at the park. In addition to the settling problem, Red

Arrow Park has spotting of areas that do not support grass cover.
The trees and shrubs on the mounds were not specifically selected on
the basis that this areawas previously a landfill site. Red Arrow
Park has never experienced any problems 6f combustion or explosion of
gases, or of damages resulting from migration of gases.

The end use designer of Red Arrow Park was the City of Oshkosh.
The park was last used as a disposa. site in 1969. The site has been

utilized as a recreational park since that time, a total of 13 years

of recreational use. The restroom building on the site was constructed
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in 1975. This 16 x 20-foot building was constructed on a floating slab

with no provision made for gas release. Other facilities at Red Arrow
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Park include: athletic fields, picnic area, playground equipment, and

adjacent fo the landfill area are a swimming pool and a bathhouse.

Discussion of Results

A total of four sites participated in this study. Three of the
four sites were operated by a municipal government with the Omega Hills
site being a private enterprise. Three of the sites were operated as
sanitary landfills with Red Arrow Park a modified sanitary landfill.

All four sites received both residential and industrial wastes. Three
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of the sites also received commercial waste; Omega Hills did not receive
commercial waste.
Three of the sites were located in industrial areas; Red Arrow Park

is in a residential area. Swamp/lowland described three sites prior to

their use as disposal areas; Omega Hills was a quarry.

The sites ranged in acreage from less than 15 to 82 acres. The
depth of fill material ranged from less than 10 feet to 40 feet. The
cover material varied from 0 to 5 feet. Ground water levels mixed with
waste at all of the sites. Only 1 site attempted to control gases and
leachate by use of a liner, Omega Hills.

These selected sites have not been used as disposal sites for
periods of from 6 to 13 years.

Corrosion of utilities was not a problem at any of the sites.
Problems of contamination of ground water were prevalent at one site;
only Carrol Field of the remaining three sites monitored for leachate.

Settlement problems were the most common and constant of the
identified problems. Difficulties dealing with buildings was only a
problem at one of the two sites that has a building. None of the
sites identified cracking of cover material as a problem. Differential
settlement of grounds was identified as a constant and costly problem at
every site. Every site identified settling of zero to one foot per year
as a problem. Every site has filled the area, regraded to re-establish
original planned contours, and seeded the area for a second or third
time.

Demetral Park and Red Arrow Park have attempted to grow trees with

normal planing procedures and both have failed due to interference by




gases. Construction of mounds has proved a short-range solution at
Omega Hills and Red Arrow Park. These two sites which have employed
the use of mounds have had success for from three to five years. Only
Omega Hills employed specific selection of plants on the basis that
they would be planted over a landfill site.

None of the sites has encountered problems of explosion or com-
bustion of gases or migration of gases.

A1l of the sites employed staff personnel to plan the end use of
the landfill site for a recreational park. The four sites all feature
athletic fields as the main park facility. Other facilities are:
shelters, restrooms, playground equipment, passive picnic areas, one

swimming pool, and one set of tennis courts.
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CHAPTER V

CONCLUSIONS

Summary

This study identified problems and solutions to those problems of

recreational parks that have been developed over selected sanitary
landfills in the State of Wisconsin. Selection of four districts of
the Department of Natural Resources, and an identified site within
each district, was based on geographic representation and the ability
of the researcher to identify sites. An interview to complete a
questionnaire was held at each site.

Data was analyzéd by the case study method. Each site was exam-
ined as to background, design of the landfill, specific problems
encountered, solutions to the problems applied at each site, and end

use design and recreational facilities of the site.

Conclusions

Through site visitations and analysis of the data collected, the
following are conclusions based on this study of recreational parks
that have been developed over selected sanitary landfill sites in Wis-~
consin:

1. Problems regarding leachate contamination of subsurface water
were evident at Omega Hills. Carrol Field did not monitor any contamina-
tion. Red Arrow Park and Demetral Park did not monitor for leachate
contamination. Site visitation to Red Arrow Park leads this writer to

to believe that leachate contamination is evident. It should be noted
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that when a site does not monitor for leachate, it should not be inter-
preted that leachate contamination does not exist.

2. Preventive maintenance to protect utility lines has proven
successful at the observed sites.

3. Differential settlement has resulted in lowering of contours,
and subseguent maintenance, at all sites observed.

4. Design standards and location of landfill sites have greatly

reduced problems with buildings at observed sites.

5. Combustion or explosion of gases has not been a problem at the
observed sites. '

6. Lateral movement of gases beyond the landfill site has not
been a problem at the observed sites. Lateral movement of gases can
be determined by monitoring of gases; none of the sites enforce this
monitoring. Damage to plantings adjacent to the landfill sites can
also signify movement of gases. None of the observed sites exhibited
damage to vegetation in adjacent areas.

7. Gases present at the landfill sites and failure to control/

ventilate these gases have resulted in the lack of established plantings

at the observed sites.

Recommendations

The recommendations are divided into two sections. The first will
deal with recommendations to the designers and maintenance people in-
volved with recreational parks over sanitary landfills. The second sec-
tion will deal with recommendations for future study.

This study led to the following recommendations for recreational
parks developed over sanitary landfills pertaining to site design and

maintenance.
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1. Complete a geological survey of surface and subsurface water
flow prior to site development. A geological survey will aid in deter-
mining the flow of contaminated water which can then be purified by
treatment.

2. Install monitoring wells to test for possible contamination
of subsurface water.

3. Locate asphalt tennis courts on areas adjacent to, or areas
other than, sanitary landfill sites. Construct parking areas of
gravel or crushed stone rather than asphalt.

4. Locate permanent structures, i.e., buildings, adjacent to the
landfill site. Take precautions to ensure ventilation of gases.

5. Control methane gas to provide a constructive means of energy
and heat.

6. Allow for extensive use of adjacent land to support buildings
and groupings of trees when planning a sanitary landfill site which will
be used for a recreational park.

7. Support trees and shrubs on a sanitary landfill portion of a
site by excavating waste material and backfilling with appropriate
earth to nurture the plantings. Ventilate gases via crushed stone or
piping. Provide a surrounding trench filled, clay retaining wall to
control migration of gases and leachate that could harm the plantings.

8. Select trees proven by research to be more adaptable to landfill
sites, e.g., black gum, Norway spruce, and ginkgo.

9. Reduce the amount of waste deposited in a sanitary landfill by
means of recycling, composting, and clean air incineration. These means

are necessary due to increasing costs and a shortage of sites.
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This study led to the following recommendations for future study:
§ 1. Conduct a similar study encompassing a greater number of sites.

2. Study recreational parks that have been developed over any
type of landfill.

3. Study specific problems of leachate, settlement, or gas control
at recreational parks that have been developed over landfill sites.

4. Conduct a study pertaining to the cost factors of developing
recreational parks over landfill sites.

5. Study specific means to support trees and large shrubs in
recreational‘parks thaL have been develoéed over landfill sites in a
long-time study esceeding five years.

6. Study the composition of waste and the resulting settlement at
landfill sites to determine if settlement can be reduced.

7. Study the interaction of ground water into deposited waste and

how to control the resulting contamination.

8. It has been recommended that islands of undisturbed soil be
used to support buildings (Brunner and Keller, 1972). It has also been
determined that such islands do not maintain their shape or composition
(Bradley, 1982). This writer recommends that further study be made of
this proposal to determine its success.

9. It has been recommended that mounding of soil over the ex;sting
cover be used to support plantings (Leone, et al, 1979). 1In one instance
this method supported trees successfully for three years and then the
trees died {Bradley, 1982). A study to investigate this procedure of

establishing plantings to determine the success should be conducted.
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APPENDIX A

DEPARTMENT OF NATURAL RESOURCES DISTRICTS

OF WISCONSIN
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State of Wisconsin

Department of Natural Resources
geographic districts
and

selected study sites

NORTHWESTERN
DISTRICT

NORTH CENTRAL
DISTRICT

—

LAKE MICHIGAN
DISTRICT

WEST CENTRAL DISTRICT

Oshkosh Py

La Crosse

SOUTHERN DISTRICT

® Germantown

, SOUTHEASTERN
¢ Madison DISTRICT,
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QUESTIONNAIRE

Site Name:
Address:
Contact Person:

Site operated by:
government

private enterprise
unknown

open
" burning
sanitary landfill
combination
other

Waste receipt:
residential
commercial
industrial
hazardous
agricultural

urban area
suburban area
residential area
industrial area
rural area

Previous site description:

gravel or sand pit
stone quarry

clay pit

mineral mine
ravine

swamp, lowland
other, describe

less than 15 acres
16~ 40 acres

41- 80 acres

__ 81-160 acres
161+ acres

Exact:

10.

11.

12.

13.

14.

15.
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Average depth of fill:
0- 10 feet
11~ 20 feet
21~ 40 feet
41- 80 feet
81-100 feet
101+ feet

Deepest:

1]

Depth of cover:

0- 1 foot
T 2- 5 feet
" 6-10 feet
Exact:

Distance from waste disposal
to grouwnd water:

0= 5 feet

6-10 feet
11+ feet
Exact:

Liner composition:
clay, depth:
plastic, thickness:
other, describe:

———

Approximate date the site was
last used as a disposal site:

Approximale number of years
site was utilized as a
recreational park:

0- 2 years

3- 5 years

6-10 years

11-15 years
16-20 years

21+ years
xact:

ERRNN
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Leachate

16.

Reported problems relating to leachate contamination of sub-
surface ground water:

(Never) 1 2 3 4 5 (Constant)

Solution employed:

17. Reported problems relating to corrosion and damage to utilities:
(Never) 1 2 3 4 5 (Constant)
Solution employed:
Settlement
18. Reported problems relating to differential settling (effects on
buildings):
{(Never) 1 2 3 4 5 (Constant)
Scolution employed:
19. Cracks in cover material:
(Never) 1 2 3 4 5 (Constant)
Solution employed:
20. Differential settlement of grounds:
(Never) 1 2 3 4 5 {Constant)
Solution employed:
21. Amount of yearly settling:

0- 1 foot
2= 4 feet
5- 7 feet
8-10 feet
10+ feet

Solution employed:

1T
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Gases

22. Reported problems relating to gases (damagé to plantings):
(Never) 1 2 3 4 5 (Constant)
Solution employed:

23. Damage due to combustion/explosion of gases:
{Never) 1 2 3 4 5 (Constant)
Solution employed:

24. Damage due to gas migration on or off site:
(Never) 1l 2 3 4 5 {Constant)
Solution employed:

25. Were specific plantings selected on the basis of development over
a sanitary landfill site?
____Yyes
no

Designer and Facilities

26.

53]

nd use designer

commercial contract
municipality or owner/operator
other, describe

27. Facilities of recreational park:
athletic fields

picnic area, passive recreation
pond

swimming pool

tennis courts

playground equipment

other, describe

28. Building construction
Use:
Dimensions:
Date of construction:
Type of foundation:
Gas control provision:
Maintenance problems:

Solution/s employed:




