
PUBLIC VIEWS OF RECLAIMING 

AN ABANDONED COAL MINE: 

THE MACOUPIN COUNTY PROJECT 

r. l'jo~ 

MASTER 



DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible in 
electronic image products. Images are produced 
from the best available original document. 



The facilities of Argonne National Laboratory are owned by the United States Government. Under the 
terms of a contract (W-31-109-Eng-38) among the U. S. Department of Energy, Argonne Universities 
Association and The University of Chicago, the University employs the staff and operates the Laboratory in 
accordance with policies and programs formulated, approved and reviewed by the Association. 

MEMBERS OF ARGONNE UNIVERSITIES ASSOCIATION 

The University of Arizona 
Carnegie-Mellon University 
Case Western Reserve University 
The University of Chicago 
University of Cincinnati 
Illinois Institute of Technology 
University of Illinois 
Indiana University 
The University of Iowa 
Iowa State University 

The University of Kansas 
Kansas State University 
Loyola University of Chicago 
Marquette University 
The University of Michigan 
Michigan State University 
University of Minnesota 
University of Missouri 
Northwestern University 
University of Notre Dame 

The Ohio State University 
Ohio University 
The Pennsylvania State University 
Purdue University 
Saint Louis University 
Southern Illinois University 
The University of Texas at Austin 
Washington University 
Wayne State University 
The University of Wisconsin-Madison 

r---------------NOTICE----------------~ 

This report was prepared as an account of work sponsored by 
an agency of the United States Government. Neither the United 
States Government or any agency thereof, nor any of their 
employees, make any warranty, express or implied, or assume 
any legal liability or responsibility for the accuracy, t:Ulii­

pleteness, or usefulness of any information, apparatus, 
product, or process disclosed, or represent that its use would 
not infringe privately owned rights. Reference herein to any 
specific commercial product, process, or service by trade namt:, 
mark, manufacturer, or otherwise, does not necessarily con­
stitute or imply its endorsement, recommendation, or favoring 
by the United States Government or any agency thereof. The 
views and opinions of authors expressed herein do not 
necessarily state or reflect those of the United States Govern­
ment or any agency thereof. 

Printed in the United States of America 
Available from 

National Technical Information Service 
U. S. Department of Commerce 
5285 Port Royal Road 
Springfield, VA 22161 

NTIS price codes 
Printed copy: A05 
Microfiche copy: AOI 



ANL/LRP-7 

ARGONNE NATIONAL LABORATORY 
9700 South Cass Avenue 

Argonne, Illinois 60439. 

Distribution Category: 
Coal Mining (UC-88) 

PUBLIC VIEWS OF RECLAIMING AN ABANDONED COAL MINE: 

THE MACOUPIN COUNTY PROJECT 

by 

Jqcalyn R. Bernard 

Land Reclamation Program 

July 1980 

r-:----------OISCLAIMER ·-------------,- I 
This boOk was prepared as an account of work sponsored by an agency of the United States Government. 
Neither the United States Government nor any agency thereof, nor any of their employees, makes any 
warranty, express or implied, or assumes any legal liability or responsibilily for the accuracy, 
completeness, or usefulness of any information, apparatus, product, or process disclosed, or 
representS that its usc v.ould not infringe privately owned rights. Reference herein tO any specific 
commercial product, process. or service by trade name, trademark, manufacturer, or Otherwise, does 
not necessarily constitute or imply its endorsement, recommendation, or favoring by the United 
States Government or any agency thereof. The views and opinions of authors expressed herein do not 
necessarily state or reflect those of the United States Government or any agency thereof. 

Prepared for the U.S. Department of Energy as part of the Argonne Land 
Reclamation Program, a joint effort of Argonne's Energy and Environmental 
Systems Division and Division of Environmental Impact Studies. 

DISTRIBUTION OF THIS DOCUMENT IS UI!LIMIT~ 



THIS PAGE 

WAS INTENTIONALLY 

LEFT BLANK 



PREFACE 

This study was performed as a part of the Argonne National Laboratory 
Land Reclamation Program, which· is sponsored by the Department of Energy, 
Assistant Secretary for Environment, Office of Health and Environmental 
Research. The program is a joint effort conducted by Argonne's Energy and 
Environmental Systems Division and the Division of Environmental Impact 
Studies. 

The Land Reclamation Program, as the lead DOE activity for reclama­
tion research, conducts basic and applied research into the physical, 
ecological, and economic problems of land reclamation related tci surface 
mining of coal. This work is aimed. at developing energy-efficient and 
cost-effective techniques for reclaiming and rehabilitating mined land. to 
productive end uses. To achieve this goal, the Program has established 
integrated research and de.velopment projects focused on near- and long-term 
reclamation problems in all major U.S.· coal resource regions. These 're­
search sites .have been established to address both regional and site­
specific problems. The activities of the Land Reclamation Program involve 
close cooper at ion with indus try and the academic community and focus on 
establishing a comprehensive field and laboratory effprt. At six of its 
research sites, the Program has developed cooperative working arrangements 
with the operating coal companies. Close cooperatio~ with related research 
projects at academic institutions and.other agencies, in order to transfer 
pertine~t information and avoid duplication of effort, has been a primary· 
goal of the Program. 

Coordinated by Stanley D. Zellmer of Argonne's Land Reclamation 
Program, the work discussed in this report is part of a multidisciplinary 
approach to reclamation of an abandoned r·efuse site at a deep coal mine in 
the Midwe13t. Related investigations are concerned with groundwater and 
surface water quality,. aquatic ecosystems, revegetation, soil characteris­
tics, erosion and runoff, wildlife, soil microbial populations, and economic 
benefits of the reclamation effort. Together, these investigations are 
providing necessary design data for future reclamation ei'forts . • 

iii 

Ralph P. c·arter, Director 
Land Reclamation Program 
Energy and Envi~onmentll 

Systems Division 
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PUBLIC VIEWS OF RECLAIMING AN ABANDONED COAL MINE: 
THE MACOUPIN COUNTY PROJECT 

by 

Jacalyn R. Bernard 

ABSTRACT 

An abandoned underground coal mine waste area in 
Macoupin County, Illinois, has 'been r.ec laimed for demon­
stration and research purposes near the city of Staunton: 
According t9 federal law; end uses of· reclaimed coal mines 
mus·t be de.termined in part by local concerns. This study 
examined . local resider(ts' ·preferences for land uses and 
their social and economic evaluations of reclamation at the 
Macoupin :County site. Personal intervie'ws with 119 resi­
dents revealed preferences for recreatiohal use of the 
demonst·ration area; however, responses :were probably influ­
enced by ,prior awareness of land-use intentions. Generally, 
very positive evaluations of the reclamation were received. 
Willingness to pay for recLamation appears to be linked to 
fulfillment of desired recr.eational uses on the site and 
socioeconomic status of the respondent. In generaL, the 
research results provide further evidence that the value of 
ab.ateme.nt of environmental damage from .mining. is recogn.ized 
and supported in economic terms at the public level. 

1 INTRODUCTION 

As of 1977, there were .approximately 445,000 ha of land abandoned 
a'f.te.r coal mining in ·the Uni·ted States out of 2 • .3 million ha disturbed 
by all types ·of· mining (USDA, 1979). As used here, the term "abandoned 
mines''' refers to land taken out of product ion due ·to surface' and under­
ground coal mining. The recently enacted· fede.ral Surface Mining Control and 
Reclamation Act (P.L. 95-87)* includes the Abandoned Mine Reclamation 
Program, through which abandoned coal-mine lands across the nation will be 
reclaimed. Before enactment of this law, state legislation was not uniform 
in. requiring. mining companies t.o reclaim abandoned sites. 

In Il 'Linois, there are about 40,400 ha of .abandoned mine land. No 
additional mine lands are expected to be classified as abandoned because a 
s'tate law, effective in 1962 for surface mines and 1972 fo.r deep mines, 
require.s mining companies to reclaim lands disturbed afte.r those dates. 
·Bec·ause most of the abandoned lands are not characterized by acid-forming 
spoils, they are naturally revegetated and pose n6 major health or environ-

. mental problems due to e~posure and erosion .of acid materials. 

*Public Law 95-87, 91 S.tat., Aug. 3, 1977, Title IV. 
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About half of the abandoned acreage in Illinois is used for pasture 
or other agricultural activities. B.ecause abandoned mined lands provide a 
type of upland topography not encountered in most of Illinois, about 30% of 
the abandoned acreage is used for homes, sports clubs, state parks, wildlife 
areas, or private and municipal recreational facilities. However, about 
9,300 ha of the abandoned lands, scattered throughout the state, are con­
sidered problem areas because acid conditions affect the site and surround­
ing land. At these 800 problem sites ranging in size from less than 1 to 
177 ha, the value of surrounding property is often depressed, there are 
usually aesthetic impacts, and the land is simply not useful (Abandoned 
Mined Land Reclamation Council, 1978; Haynes and Klimstra, 1975; Nawrot et 
al., 1977). 

The federal law requires mining companies to pay a reclamation fee 
of $0.39/t of surface-mined coal and $0.17/t of coal from underground mines; 
these fees go to the Abandoned Mine Reclamation Fund. Through this fund, at 
least one-half of the revenues contributed from each state will be returned 
to the state for reclamation of abandoned mines. The total value of the 
revenue available. to Illinois should be about $7.5 million per year, assum­
ing average annual coal production in Illinois of 67 million tons divided 
evenly between surface and underground mining (Carteret al., 1974). 
Disbursement of the funds will begin after the state develops an approved 
reclamation program that provides for determination of land uses on the 
sites in compliance with federal regulations. Illinois will be ready to 
administer such a program in 1980. 

The priorities established by P.L~ 95-87 are intended to protect 
the public from adverse effects of mining, and, through the Abandoned Mine 
Reclamation Program, to restore land for public needs. As yet, there is no 
established process in Illinois for determining land uses on parcels having 
a high priority for reclamation. In the past, reclamation efforts were 
undertaken by mining companies that determined desirable land uses by 
in-house criteria; there was very little consultation with nearby commu­
nities. According to P.L. 95-87, state decisions about land uses for these 
parcels must take into consideration the desires of local government, as 
well as regional and state development goals. At the same time, ·ecolog~cal 
and engineering data on the capability of each site to support desired 
public uses must be incorporated in each decision. There are few examples 
to follow in determining community desires for uses of reclaimed land and 
few cases of integrating these desires with specific limitations on uses 
imposed by reclamation of areas containing environmentally hazardous mate­
rials. 

The implicit assumption 1S that the costs of reclamation~ passed on 
to society through increased energy prices, are at least equal to the 
benefits to be derived. As in all projects, however, it is desirable to 
have the maximum benefit for the minimum cost. Since most reclamation to 
date has been done by .. mining companies, the states may not yet be equipped 
to use cost-effective and efficient methods of reclamation on probl~m 
abandoned mines. Bec~use cost-effectiveness of abartdoned mine reclamation 
must now be assessed in the public domain, it is important to consider and 
quantify in some way the value of .reclamation to society. · 
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Two abandoned-mine re~lamation projects 1n Illinois are being con­
ducted by Argonne National Laboratory with the cooperation df the State of 
Illinois and the United States Department of Energy (DOE); One of these 
projects is an abandoned surface coal mine that now lies within a state park 
in northeastern Illinois. The research described in this report is as so~ 
ciated with the ·second project,. which is near th.e small city of Staunton in 
Macoupin County, Illinois. Preliminary analysis led to a decision to 
reclaim the site for recrea:tion"al use, although community desires for uses 
had not been formally assessed. This investigation explores the use of a 
sample survey as one method of achieving the following objectives: 

1. Determine preferences of nearby residents for use of 
a reclaimed site; assuming a priori that recreation 
is one of the preferred uses; and 

2. Determine how the·se residents value reclamation both 
1n attitudinal and economtc terms. 
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2 DESCRIPTION OF THE STUDY AREA 

2.1 THE RECLAIMED SITE 

The Macoupin Count.y reclamation site. ~s located' about: 80 km northeast 
af St. Louis, Missouri, and approximatel~ 1 km northwest .. of Stabnton, 
Illinois (see Figure 2.1>". TtJ_e, 13-ha site c~n.sists.qf three parcels of land 
af:fect·ed. by activities· associated' wi.th u.nde,Fg:roul).q coal mining from 1~04 to 
1923 (see Figures 2.2 and 2.3). I't wa:s· the ·site oJ; the Consolidation Coal 
Company Mine No. 14, which .employed an av·erage of 500 men in t,he mine, 
c·oal-c leaning plant, ~nd rail yard. 

Wastes · ("gqb") from coal cleaning were piled i.n an area of abo~t 
2 ha and ultimately reached a height of about 2.5. m. Tq provide a. sump. 
for the slurry during· operation of the. cqal-c le.;u;ting plant, tl:le mining 
company created an impoundment which,, when t;·he Illine was fin.ally aba_rJ;doned·, 
filled •ith acid drainage from the gob pile. This 4.~~ha slurry pond 
eventually breached ·its dam and contributed to the pollution of Cahokia 
Creek, a tributary of the Mississippi River. Beca.use ·of the acidic nature 
of the gob pile and associated. runoff, I\lOre than two-thirds of the entire 
site was barren, despite the passage of 50 years. 

Much of the area .had been used as a general dump for years. Small 
game inhabited about· 4.5 ha of the site; hunters had use<;! the an~a for 
target. practice, and there was evidence o.f· off~road vehicle use on the 
site.·· A 55-m high concrete smokestack and the fqundatioqs of several 
buildings on the site were remnants of mining dgys. / 

Several agencies were involved in choosing this sit;e for reclamation 
from 29 coal-mine refuse sites in the an~a of Cahokia. Creek. The U.S. 
Department of Energy. (DOE), the Illinois Abandoned Mined .Land Reclamation 
Counci 1, and the I ll.inois Institute for Natural Resources joj.nt ly suppprted 
the site selection criteria and reclamation· project· developed by Argonne 
National Laboratory. The goals of the project we:re to:· (1) reduce the 
quantity of pollutants entering the environment; (2) increase the economLc 
potential of the area; (3) improve the aesthetics. of the locale; and (4) 
develop and demonstrate cost-effective reclamation techniques~ 

The .Macoupin. County site was chosen for reclamation because it 
obviously contributed to poor water quality. in Cahokia Creek. It is also 
adjacent to the town of Staunton (1978 population: 4336), ~nd the small 
Parksville subdivision. Land values around t)le site were depressed, and 
expansion plans for the town of Staunton we:re limit;ed beca1JSe of t:he site's 
unreclaimed condition. About 9.3 ha needed reclamation in order tp mitigate 
the adverse impacts. Because the city owned an additional 4 ha adjacent t;o 
the gob pile on the east, .there would be greater po.ssibilities for use of 
the entire area if the mine area were reclaimed . 

.. A number .of· small farms are adjacent to the reclaimed site, most of 
them owned. by Parksville. residents. To the southwe§t of the site is a 
city-owned sewage pond which is screened from the .site by trees and appar­
ently is not a major nuisance in the area. On the soutpeast, close to the 
Staunton city limits, is a firm that stores and distributes steel conduit. 
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B·efore reclamation work began, 
consultation with official.s of Staun­
ton, the Macoupin County Board of 
Supervisors, and the West-Central 
Illinois Regional Planning Commission 
revealed that the preferred end-use 
after reclamation was industrial, 
commercial, or residential. However, 
those . uses were not feasible because 
stability problems would be encountered 
when building on· the refuse. Another 
alternative, recreation~! use, was 
therefore seen as having the least 
potential impact on the reclaimed site, 
while still fulfilling community 
needs. 

The inadequacy in recreational 
facilities for Staunton has been 
r"ecognized since 1961, when a Compre­
hensive ·City Plan was developed with 
recommendations for increased recrea­
tional opportunities. Recommended 
goals had still not been met by 1976, 
when the West-Central Illinois Region­
al Planning ·commission proposed a 
recreation plan for the refuse area 
studied here. Staunton contains one 
7. 3-ha park for baseball and group 
picnics on the north side of the city 
and nnP. vest-pocket park downtown. 
The' school is set on. 1.3 ha on the 
northwest edge of Staunton and contains 
playground and team sports facilities. 
There are .also two tennis courts and 
a bowling alley in Staunton, and 
bicycling appears .to be a popular 
activity among children and adults. 
Several recreation clubs are near 
Staun.ton, including the Gun Club, the 
Sportsman's Club, and the Staunton 
Country Club. Other organizations 
based in Staunton include the Veterans 
of Foreign Wars and active church 
groups. 

I 
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' I 
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Fig. 2.1. ·Location of th~ 
Macoupin County 
Reclamation Site 

There are at least 14 state-owned recreational areas within an 
80-km radius of Staunton; several- are located on the Illinois and Missis­
sippi rivers and others are near large reservoirs such as Rend Lake, Car­
linville Lake, and Carlyle Lake. The city council of Staunton suggested 
that the reclaimed refuse site be used as a combinedrecreational, wildlife, 
and environmental education area for the residents of Staunton •. 
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·2.2 THE STAUNTON POPULATION 

There are approximately 1800 households in the city of Staunton." 
The average household size, based on "1978 population figures, is 2.4 per­
sons. According to the 1970 census, 27.9% of Staunton households were on 
Social Security. Of those in the total population over the age of 25, 10.7% 
were educated beyond high school, and about 44%.had completed high school. 
The entire population is Caucasian. 

Staunton's historical \roots are in the coal-mining industry. Many 
of its people worked in nearby underground mines or had relatives who worked 
in the mines. Having no major industries of its own now, the Staunton labor 
force gains much of its employment in the nearby cities of Alton, East St. 
Louis, and others where petroleum refining and other manufacturing indus­
tries are situated on or near the Mississippi River. Employment in trans­
portation is also common because of the proximity to major transportation 
routes. Mean income for all Illinois workers in 1977 was $12,900 annually; 
estimates of mean income for the study area in 1977 range from $10,600 for 
Macoupin County to $16,000 (in 1978) for production workers in central 
Illinois standard metropolitan statistical areas.* The city is a conven.:. 
ience center and residential area for people who·work or farm nearby, 
similar to a number of other small towns in the region (Richard E. Nichols 
Associates,1978). 

About 15 households are located in Parksville; residents here gain 
·their livelihood partly" from farming. Cash crops such as corn and soybeans 
are common, and so~e livestock' is sustained on these farms as well. Census 
data on these households were not available for this study. 

By June 1978, Staunton residents were well aware of the Macoupin 
reclamation project through word-of-mouth, minutes of town council meetings 
published in the weekly Staunton Star Times, one or two small articles. on 
the topic in that paper, and articles in other local papers such as the 
Edwardsville Intelligencer and Alton Telegraph. 

*From Illinois Bureau of Employment Secur.i ty, average weekly earn1ngs 
estimates for 1977 for Illinois and Macoupin County. Earnings for produc­
tion workers in central Illinois are based on July-August 1978 estimates. 
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3 APPROACH TO ANALYZING PUBLIC VIEWS OF RECLAMATION 

Because this reciamation project was intended as a demonstration of 
the appropriate methods for approaching a statewide reclamation program, 
it was important to obtain evaluations of the reclamation .from those 
individuals most affected by it. Since the town council had approved 
recreational use of the site, public satisfaction of such a use was assumed 
to exist. However, this assumption needed to be tested in order to under­
stand evaluations of the site. A survey of Staunton residents was under-· 
taken to investigate perceptions of the.reclamation and its value to them­
selve~ and others. The .personal-interview approach seemed best for obtain­
ing a cross-section of responses to many q9estions aimed at determining the 
social value of reclamation~ 

The consensus among professionals familiar with the Macoupin project 
was that the residents of Staunton generally viewed the project favorably. 
Measurement of attitudes toward this reclamation p"roject. might indicate 
how other communities would view reclamation and abatements of environ­
mental damages, assuming the Illinois population holds similar attitudes 
about the need for environmental protection. It might be expected that 
people view a project favorably when it is close to their homes, but 
that interes·t declines in similar benefits elsewhere. A change in percep­
tion toward living near the reclaimed site might also indicate favorability· 
toward the project. In addition, it was supposed that most respondents 
would be familiar with some of the detrimental characteristics of mine 
refuse and would reveal that awareness through survey questions about 
limitations on uses of the site. 

Informal interviews with city officials and Staunton residents 
had previously revealed that there were few recreational facilities in the 
town, a problem that was especially acute for teenagers. Therefore, it was 
expected that respondents, especially those with children or who had ~aised 
children, would support recreational use of the site. Appendix A provides 
further background on reclamation fo.r recreation. · 

The value of· a cleaner environment has in ~ecent years been ap­
proached. through surveys carefully designed to elicit willingness-to-pay 
values for environmental improvements (Smith, Conrad, and Storey, 1978; 
Randall, Ives and Eastman, 1974; Brookshire, Ives and Schultz, 1976; Davis, 
1963). Appendix A also contains a brief ·discussion of this concept, its 
evaluation, and its relative merits. A recent study. obtained Appalachian 
residents' valuations, or willingness to pay~. for reclamation of strip­
mining areas in Appalachia (Randall et al., 1978). Questions constructed 
for interviews with Staunton residents were oriented toward obtaining 
attitudinal as· well as willingness-to-pay valuations of the reclamation, 
for comparative purposes. A secondary aim of the questions was to determine 
if the preferred land use on the site 1s primarily that of recreation. 

The relationship between income and willingness to pay is expected to 
hold. Education and occupation as indicators of income or status may also 
be related to willingness to pay. Years of residence in the town may also 
be indicative of a commitment to pay for the local improvements. The value 
of improvements for the community will probably be recognized by those who 
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are more involved in community organizations, th9t 1.s, willingness to pay 
could be positively related to memberships· in organizations. Prior know-

: ledge of the intended recreational use of the reclaimed area may influence 
respondents statements about preferred uses of the land; thus, some caution 
must b·e used in drawing relationships between the respondents 1 preferred use 
of the site for recreation and willingness to pay. . 

3.1 SURVEY ADMINISTRATION 

A sample of households 1.n Staunton was obtained by systematically 
drawing addresses from a list of water customers in the city.* In addi­
tion, as many Parksville t·esidents as possiblP. were inte.rviewed; because 

·these individuals were probably affected most by reclamation in terms of 
land value, aesthetics, and' potential uses of the site, their responses are 
counted with those of the Staunton residents. 

Letters describing the survey and asking for participation were 
printed on Argonne National Laboratory letterhead, signed by the project 
coordinator, and sent to. the selected addresses in Staunton. An article 
describing the survey was published in the local newspaper, and officials of 
Staunton provided a letter of introduction to show to potential respondents. 
In anticipation of interviewing some people who were unaware of the reclama­
tion projec·t, care had been taken not to reveal the specific subject of the 
interview in the letters and newspaper articles. 

A small number of interviews (N = 10) were conducted on Jtily 6 
and 7 as a pretest; after sev~ral minor changes, interviewing was carried 
out during two time periods separated by one month. Tests of differen~es in 
response between the two time periods showed no significant variation. 
Appendix B contains a cOpy of the questionnaire, the information presented 
to respondents on cards, and the before-and-afrer r~~ldw~tion photqgr~phs nf 
the site that were shown to each respondent. 

3.2 DATA ANALYSIS TECHNIQUES 

The information obtained in the survey was coded for statistical 
manipulations using the Statisticai Package for Social Sciences (SPSS) on an 
IBM-3.70 Model 195 computer at Argonne. National Laboratory. Recoding of 
variables was done for certain analyses, and some hand tabulations were 
carried out. 

*The list consisted of addresses of all homes, businesses, and organiza­
tions that used the city water system. Members of th~ Staunton city 
clerk 1 s office helped identify businesses and some vacant houses to be 
excluded from counting and apartment units to be included in the c'ount. 

·Every eighth residence on the list, ordered by streets, was selected. 
Subsequent reconnai~ance of the addresses chosen sh6wed no 6bvious system­
atic hi as introduced by the method · of drawing the sample. The number 
eight was chosen because it provided more than 200 addresses, the maximum 
number expected to be completed within the time and cost constraints of 
the project. · 
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4 EMPIRICAL RESULTS OF THE SURVEY 

4.1 RESPONSE DATA 

Of the 136 residents in Stauntort who were actually conta~ted, 
110 questionnaires were completed (Table 4_.1). Plotting of interviewees' 
locations showed a lower concentration of completed questionnaires. in 
portions of the far· south and west extensions of Staunton. A slight. bias 
toward higher-income households may exist because subjective evidence 
indicates that these far south and west portions may contain more retired 
citizens and lower-income households. However, it is uncertain whether a 
bias actually exists. because Staunton exhibits a relative homogeneity 1n 
most of its districts, mainly due to its aging-in-place population. 

In Parksville, nine households adjacent to the mine area were inter­
viewed (zero refusals). Those responses were added to the Staunton re­
spons~s for tabulations (except for willingness-to-pay amounts) bringing the 
number of completed questionnaires to 119. 

4.2 THE SAMPLE POPULATION 

The average age of the sample population of 119 is 45 years, ranging 
from 17 to 96 years, with 39.5% rearing children below 18 . at home, and 
43.6% having grown children.who have left home. Friends and family of most 
respondents live in the Staunton area. Sixty-five percent of the sampled 
residents had completed some high school_, compared to 44% in the 1970 
census; 22.6% had some college education, compared to 10 . .7% in 1970. 

Table 4.1. Response Rate for Staunton 
Sample Population 

Sample drawna 267 

Vacant 42 

No answerb 47 

Not located 42 

Refusals 26 

Completed questionnaires 

Total number contacted 

Response rate = 
110 

= 80.9% 
136 

110. 

136 

aExcludes Parksville residents.. Replacement 
samples were.· drawn upon receiv:lng returned 
mail by choosing either an odd or even num­
bered house (based on a coin toss) nearest 
to the house·being replaced. 

bup to thr~e callbacks per house. 

.j 
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The mean annual income· level of the sample' is about $15,000. This 
is considerably higher than·tQe mean 1977 income for Macoupin County 
residents, but is c.onsistent with statewide 1977 average incomes and 1978 
production workers' earnings for central Illinois (see Section 2). Produc­
tion workP.rs comprise only 5% of the respondents, although when employment 
of spouses of housewife respondents (N ~ 29, or 24%) was considered, produc­
tion workers totaled 21% of the sample households. About 28% of the sample 
were retired citizens, which is comparable to the 1970 census ·levels (27%) 
for this population. An additional 23% of the sample were service workers, 
13% were professionals or traaespeople, and 7% were in wholesale or retail 
trade. Census data for 1970 are· not directly comparable to these employment 
figures, and although the relative proportion of retired persons in the 
sample is the samP. as the census proportion, information about net migration 
flows of the Staunton population since 1970 1s unavailable to substantiflte.· 
this cross-section. 

4.3 PREFERENCES FOR SITE USE 

Respondents were asked about the types of land use they would like to 
see on the reclaimed site if it were (l) owned by the respondent, or (2) 
owned by the public. Responses to choices of'land use· are shown in Tables 
4.2 and 4.3. Favored land uses in private ownership are private (fee) 
recreation, city housing, and return of the land to premine use: The large 
response to recreation seems unusual when a respondent, as the hypothetical 
landowner, could consider more traditionally profitable uses of private 
land. The influence of publicity about proposed uses of the site is 
assumed to be operating in this response category, and possibly the in-· 
fluence of the restricted categories offered in the questionnaire. Under 
public ownership, the overwhelming first choice is recreation, with educa­
tional use and a nature preserve being close second choices. 

Respondents with .children at home or who had raised children mosrly 
preferred recreational use over other uses of the site, but not in any 
greater ·proportion than those without children. There was, in general,. 
recognition of the desirability of having more recreation facilities for 
children near the· town, as expresse·d in respondents' frequent statements 
that the type of recreation needed was "something for the kids." 

Questions 22 and 24 of the questionnaire asked what kinds of recrea­
tion would be desirable on the reclaimed site and in Staunton. This was 
done in an open-ended format before any .specific recreation facilities were 
discussed. Respondents were also asked what they do for a recreational 
outing lasting a few hours. There is a difference between what respondents 
want for recreational activity both on ·the reclaimed area and in Staunton, 
and what they actually do for recreation, as shown in Table 4.4. Obviously, 
this may be due to lack of opportunity to participate in the desired acti­
V1t1es. Alternatively, it may be that respondents ~re simply naming conven­
tional types of recreation for .the site; within the time frame of an inte~­
view, unusual recreational activities may not come t~ mind. Also, respond­
ents' recreational de.sires may differ from what the respondents want for 
others and for children. There may be an influence of prior knowledge of 
recreational facilities proposed on the site,· although water-based activi­
ties were not proposed and yet received the highest frequency of response. 
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Table 4. 2". Respondents I Prefer-red; Use of Reclaimed 
Land if Owned by·Respondentsa 

Land Use 

what· it was bef~re mining. 
(timber and: pas tur.e). 

Agriculture (rowcrops, pasture,): 

City housing 

Acreages 

Leave. as 1S· now·. 

P.rivate recreation· 

Pr-ivate commercial development' 

Other 

Missing. 

:f',l:r-s.t 
Choice 

16\8. 

9:. 2·. 

21'.8 

5 ~-.o 

6.7 

13 .5" 

8.4' 

8.4 

o.o:. 
arri,.percent of' responses·; totals may no:t' add t•o 

100.0 due to. rounding· •. 

Second 
· Choic.e 

11.8 

14. 3'. 

10.1 

3·.4 

10.9 

18.5 

8.4. 

9·. 2 

13:.4. 

Table 4 .• 3. Respondents'.Prefe-rr;edUse· of Recl.aimed 
Land in Public O.WilershiRa· 

Land Use 

What. it was before mining. 
(timber an~ pa-sture) 

Community facility (church, hall) 

Nature preserve 

p·ark .. or recreation area 

Fairgr.ounds. 

Leave as is: now 

Educational use 

Other 

Mis-~ing 

First 
Choice 

3.4. 

5 .• 9 

13:~4 

64.7 

., Q:. 8· 

5 .• 0. 

5.0 

1 • .7 . 

o.o 
arn, percent of responses;. totals may not ~dd to 

lOO.n due to rounding. 

Second 
Choice 

3.4 

16.0 

19 .. 3 

10.1 

3.4 

8.4 

21.0 

6.7 

u.s 
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Types of Rec~eation That Respondents 
Participate in, ·would Like in Staunton, 
and Would Like on the·Reclaimed Areaa 

Mentioned 
Participating Would Like Would Like on 

I.n Activity I.n Staunton Reclaimed Area 

Park, picni~ area, playground 

Passive outdoor (e.g., camp, 
relax outdoors, mushroom 
hunt, nature study, being 
outdoors, sunbathing) 

Water-based (swim, fish, 
boat, sail, being at a . 
lake) 

Indoor active (dance, 
bowl, rollerskate) · · 

Ou.tdoor ga~es and sports 
(tennis, all types of ball 
games, archery, mini­
golf, horseshoes) 

Indoor passive (shop, eat 
out, visit friendi, cards, 
community center, read) 

Scheduled events (sh6w~~ .. 
carnivals,. auctions, '· 
church) 

Trails (horse, bicycle, 
nature) 

Hunt 

·I 

21.0 

14.3 

40.3 

0.8 

14.3 

19.3 

0.8 

2.5 

16.0. 45.3 

15.1 5.9 

43.6 38.7 

7.6 13.4 

19.3 45.4 

10.9. 3.4 

13.4 8.4 

5.0 13.4 

•. 

2.5 

ain percent; totals do not add to 100.0 because many respondents mentioned 
more than one activity. 

According to the,-table, respondents do .not mention partjcipation in 
each . category as frequently as they mention wanting that type of recrea-:­
tion. Passive indoor recreation and attending scheduled events. ·are excep­
tions, both activities are in keeping .with the present opportunities avail­
able in and near Staunton. Water-based activities are also available within 
a reasonable distance from Staunton, but are still desired closer to the 
city. Although a small percentage said that they would like trails, few 
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said th.;~t they actually go hiking, walking, or bicycling for recreation. 
Bicyclin~ by both adults and children was frequently observed in Staunton, 
but may not be viewed as. a majo.r form of recr~ation. 

Table 4.5 presents respondents' positions on some of the re.creatio.nal 
needs of the town. A city park, fishing ar~a, p!aying fields, ·bicycle or 
hiking trails, and a picnic ai'ea, respec;tive.ly, sc;ot:".e highest, while a 
motorcycle track s.cores lowest., sigrtifi,c.;~ntly among older re~pon.dents (T = 
0.2546). * . The importance placed on bicycl_ing·. and hiking trails is again 
contrasted with the few who said th~y ac·tually bicycle a.nd hike. 

Only 3.4% of the sample op~osed toutists coming into Staunton 
should there be some at.traction s.uch as a rec-reational develop~ent on the 
reclaimed site. About 80% o.f the sa~ple said they wquid visit the site 
if it had a recreational use that they ii.ked; .there was, however, a nega~ive 
correlation coefficient ( 1' = ...;.0. 2597) in a cross-tabulation by years of 
residence, which logic~lly sugg~sted t.b.~~ elderly residents were less likely 
to visit the mine area for recreation~ ~tage...,.in-life. cycle affected re­
sponses to visiting the area; the more in'.(o.lved 1n child rearing, t.he more 
likely the·respondent was to visit tbe area. 

Table 4.5. Repor·t:ed Importan.ce of Having Select.ed 
Types of RecreatioQ in or near Stauntona: 

Recreation Type Important. ~eutral l.Jnimportant Missing 

Nature center 

Wildlife preserve 

City park 

Museums 

Campground 

Fishing 

Motorcycle track 

Playing fields 

Bicycling or hiking 
trails 

Shooting range 

Off-road vehicle park 

Picnic area 

6:l,8 

63.8 

82.3 

43.6 

58.8 

75.7 

16.8 

70.6. 

81,5 

32.8 

25.2 

81.4 

arn percent of resp~nses. 

~3;5 

21.~ 

8.4 

28 .. 6 

8·.4 

!;3 .• 4 

10,1 

13.4 

7.6 

21 •. 8 

21.0 

5.9 

12.!) 

14.2 

9.2 

27.7 

32.0 

10.8 

73.2 

16.0 

10.9 

45.4 

53.~ 

4.2 

o.8 

8.4 

*Kendall's taub (Tb) ~orrelati<?n co:efficierit ranges from +1 t.o -1, whe.re a 
1' > 0 indicates a dir~ct relationship and 1' < 0 indicates an inverse rela­
tionship between two variables. 



Table 4.6. Favorability toward Reclamationa 

Very Of Little Somewhat Very 
Statement Important Important Importance. . Neutral Unimportant Unimportant Unimportant Tot alb 

.Personally import ant 35.2 17.6 11.8 24.4 2.5 1.7 6.7 99.9 .. 
that reclamation was 
done 

Very Somewhat Somewhat Very 
Good Good Good Neutral Bad. Bad Bad Total 

Generally good that 63.0 20.2 10.1 5.9 . 0.8 100.0 
reclamation was donP 

Agree !\gree Disagree Disagree 
Strongly Agree Somewhat Neutral Somewhat Disagree Strongly Total 

Other-piles near 68·.1 10~9 7.6 8.4 1.7 . 3.4 100.1 ..... 
Staunton should (X) 

also be reclaimed .. 
Other piles in 58.0 19.3 10.1 8.4 2.5 1.7 100.0 

• Illinois should 
be.reclaimed 

' 
Reclamation should 0.8 1.7 .6.7 10.9 6.7 . 73.1 99.9 
not have been done 

a In percent of responses; totals may not . add :o lOO:V. due to rounding. 
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Recreational use of the reclaimed site· is most preferred by respond­
ents. Facilities for outdoor games and sports, a park with a picnic area, 
and playground are mentioned most frequently as desirable~ although w·ater­
based recreation, bicycling or hiking trails,' and indoor active sport areas 
are also deemed important. 

4.4 VIEWS OF RECLAMATION 

The majority of respondents had come to know about 'the reclamation 
through the newspapers (45 ~4%), word-of-mouth (33. 6%) o·r driving by (10 .1%). 
A small percentage (6.0%) of respondents said they had not heard about the 
project until the interview or within a month of the interview, while 73.1% 
had heard about it two or more years before the interview. 

After showing respondents the before-and-after photographs of the 
site (Figures B-1/B-8), evaluations were sought using a summated rating 
scale of the Likert type~ These evaluations were ba'sed on: how important 
the reclamation was to the respondent, the worth of the completed·· project, 
or whether other s.uch 'sites near Staunton should be reclaimed, and if other 
abandoned mine spoils in Illinois should be reclaimed. State and town 
involvements were also evaluated, as was the question of whether the recla­
mation·should·have been"done. 

Table 4.6 shows the results for each of these questions. Individual 
evaluations of the personal importance of the reclamation were lower than 
individual evaluations of ·the general good engendered by the reclamation, 
although only 10.9% of the respondents, i.e., those who chose "unimportant" 
categories, said that the reclamation was of no personal importance. This 
suggests ·that· the reclamation is ·indeed viewed favorably, as do,es the large 
negative response ·to the proposition that the reclamation .should· not have 
been done. As expected, the proposal for reclamation of other mine sites 
near Staunton was more positively evaluated than reclamation of other sites 
throughout Illinois. When ask~d if the reclamation had changed their 
opinion about living near the reclaimed site, 59.7% said yes, 34.5%' said no,· 
and the remainder were not certain. . 

An index· o'.f favorability was created by recoding the variables 
1.n Table 4.6 (Appendtx C). Favorability levels were grouped as low, medium, 
or high, with the distribution of respondents among these categori~s shown 
1.n Tatile 4. 7-:: · Seven respondents were generally unfavorable toward the 
reclamation; while the majority viewe.d the reclamat1.on most favorably. 

Cross-tabulation of the favorability index with preferences for 
private land us~s (i.e., if the respondent owned it) on. th~ r~claimed 
area show that preferences of those respondents who were generally un­
favorable or neutral toward the reclamation area were for premine use 
and "other" land uses on the reclaimed area (Table 4.8). The next cate­
gory of moderately favorable respondents preferred-housing (26.5%), private 
recreation (23.5%), premining use (14.7%), and agriculture (11.8%). Those 
hav~ng the highest favorability preferred private recreation (24.4%), 
housing (20.5%), and premine land use (16. 7%) if the land were privately 
owned. 
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Table 4.7. Favorability Index of Attitudes 
toward Reclamation 

Response Percent Number 

Low (very negative to neutral) 5.9 7 

Medium (somewhat positive to 28.6 34 
positive) 

High (very positive) 65.5 78 

100.0 119 

In Table 4.9, favorability. levels are compared with preferences for 
land uses on the site in public ownership. A park or recreation area 
was most preferred by all three gruups. 

Correlation coefficients and significance levels of several variables 
related to the favorability index are given in Table 4.10. As shown, there 
is a strong correlat1on between a stated change in opinion about living in 
the area near the reclaimed land and high favorability toward reclamation. 
Neither stage-in-life cycle nor level of education appear to be related to 
favorability. Favorability toward the project is linked to perceptions of 
publicity that Staunt~n received and stated desires to visit the.mine 
area. 

Only 5.9% of respondents believe~ that there would be a site-specific 
problem with developi~g the site for preferred uses, as shown in Table 4.11. 
Many saw no problems, and some cited supervisory and maintenance problems, 
reflecting awareness of recent problems with vandalism and maintenance in 
local recreation clubs. The remainder stated that other developmental or 
distance problems could be associated with the site. · 

Reclamation is viewed very favorably by the majortty of the respond­
ents, but there is very little stated awareness of ~ite-specific environ­
mental problems with developing reclaimed sites for various uses. Changes 
in opinion about living near the reclaimed site, a willingness to visit the 
area for recreation, and perceptions of increased publicity for Staunton as 
a result of reclamation appear to be indicators ·of favorability toward 
reclamation in this case. A high percentage of very favorable respondents 
also· desired recreation on the site, and respondents were more favorable 
toward reclamation close to home than elsewhere in the state. 

4.5 EVALUATION OF RECLAMATION 

Two willingness-to-pay quest~ons were included after orientation 
about the site. The first question asked simply if the respondents thought· 
that the reclaimed area was now worth more to them in some way. Regardless 
of their answer to this question, they were then asked how much it was worth 
to them in dollars per month, assuming contributions were solicited. 



Premine 
Favorability Use 

Low 1.7 

Medium 4.2 

High 10.9 

Total 16.8 

arn percent of respondents. 

Premine 
Favorability Use 

Low 0.8 

Medium ., 0.8 

High 1.7 

Total 3.3 

arn percent of respondents: 

Ta~le 4.8. Cross-Tabulation of Favorability Index with 
Preferences for Use in Private ·ownership 

Preference for Land Usea 

City Leave as Private 
Agricu-lture. Housing Acreages is Now Recreation 

0.8 0.8 0.0 0.0 0.8 

3.4 7.6 0.8 1.7 6.7 

5.0 13.4 4.2 .5.0 16.0 

9.2 21.8 5.0 6.7 23.5 

Table 4.9. Cross-Tabulation -of Favorability Index with 
Preferences for Use in Public Ownership 

Community Natur·e 
Facility Preserve 

0.0 1.7 

0.0 1.7 

·5.9 10.1 

5.9 13.5 

Preference for Land Use a 

Park or Recre- Fair-
ation Area 

1.7 

22.7 

40.3 

64.7 

Grounds 

. ,. 
·~- ... :_.. .... ~·. 

0.0 

0.0 

0.8 

0.8 

Leave as 
is Now 

0.8 

1.7 

2.5 

5.0 

, . 

Private 
Commercial 

0.0 

2.5 

5.9 

8.4 

Ed.uca.tion 

0.8 

0.8 

3.4 

5.0 

Other 

. 'i. 7 

1.7 

5.0 

8.4 

Other 

0.0 

0.8 

0.8 

1.6 

Total 

5.8 

. 28.6 

65.4 

100.0 

Total 

5.8 

28.5 

65.5 

100.0 

N ..... 
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Table 4.10. Correlation Coefficients for Favorabi lity 
toward Reclamation and Test Variables 

Correlation with 
Favorability Index 

Test V~riables (Significance Level) 

Opinion changed about living 1n area 0.3192 
(.001) 

Stage-in-life cycle . 0.1059 
(. 225) 

Educ-tion 0.1299 
( .131) 

Publicity inc~eased 0.1530 
( .061) 

wtllingness to visit ~ine area 0.1684 
(.044) 

Table 4.11. Percei"ved Problems Associated with 
Land in P~eferred Public Use· 

Percent of 
Category Respondentsa 

Developmental (e.g., funding) 

Supervisory and maintenance 
Site-specific, environmental 

Distance, ·other 
No problem 

Uncertain 
Total 

13.4 

21.8 

5.9 

16.8 

39.5 

2.5 

1.00 .0 

aTotals may not add to 100% due to rounding. 

It was found that 78.2% (N = 93) · of the respondents thought the 
reclaimed area was worth more to them now, in some way, "than before it was 
reclaimed. When a monetary value was requested, only half (N = 46) of those 
who had said it was worth more would actually state a value other than zero. 
Responses ranged from zero to $50 per month, with 61.3% saying zero, 12.6% 
from zero to $1, 18.5% from $1 .to :;,5, and 7. 6% willing to pay $5 and up per 
month. The average willingness to pay of the entire sample is $2.06 per 
household per month. Staunton households alone were willing· to pay an 
average of $1.69 per household per .month, with a range of zero to $27.50 
per month. 
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The high number of zero responses is unusual compared to other 
willingness-to-pay studies; however, there are several possible reasons for 
this response. Previous studies have focused on th~ willingness to pay of 
users of the resource in question (Davis,' 1~63·; McC6nnell, 1977; Smith et 
al., 1978). Among resource users, the effect of change on their use· may 
readily be imagined and responded to in terms of monetary value. In this 
case, willingness to pay was elicited for the environmental' improvement as 
it is now, i.e., without any use. The value of certain uses of, the site 
was not in question. Upon being asked to evaluate the reclamation as a 
public good, much as one would evaluate clean water or air, it might be 
expected that a large number of respondents would bid zero, although psycho­
logical and other factors may be operating despite precautions taken to 
prevent overstatement or understatement of bids (see Appendix A). Because 
the phot.ographs showed the site before and after re.clamation, respondents 
should have been able to imagine exclusion from the resource. Part of the 
zero response might be explained.by some respondents' .difficulti with 
settling on a. particular value without some idea of where to start. The 
time ·constraint and other pressures inherent in the interview might also 
have contributed to their choosing the easiest answer, i.e., zero. The high 
proportion ~f. low-income retired people irt the sample suggests that their 
responses may have been zero because of income constraints. It was found, 
however, that there was no con~is~ent difference between their re~ponse and 
that of higher-.-income people. The results of these wi llingness-to:-pay 
questions suggest the need for m~re careful design. and ordering of questions 
and a closer look at factors influencing respondents' views of re~ljmation 
and willingness to pay. 

Because it was generally known that recreational use o·f the site 
had been considered by the city, a possible link between willi;ngness to 
pay and preferred use of the site ·was examined. Table 4.12 shows .that th:e 
greatest percentage of those. willing to pay an amount in both public and 
private ownership prefer recreational use. The result sugges~s tha~ 
willingness-to-pay responses may not be an evaluation of the aesthetic 
improvement alone, but are based on the potential recreational value of the 
land as well. 

Recreation, wildlif~ preservation, and·environ~ental education 
are the proposed uses of the site which were pubiicized .i~: the local news­
paper. Since a high percentage (67 .2%) of those who are willing. to pay 
desired recreational use of the reclaimed site, it might be' inferred that 
those respondents are willing to pay only if recreational use of the site is 
adopted. An .additional 19.4% of those willing to pay stated: preferences for 
a nature preserve and educ~tional use. The other choj.ces listed in Table 
4.12 for public ownership _.may not have.: seemed as attractive as the recrea­
tional option, although it. 'is assumed that the stated preference is a real 
desire uninfluenced by the question design. If willingnes~ to pay in this 
case is tied to desires for the proposed uses of the site* there could be a 
reduction in willingness to pay by about 5% of the sample. 

*From Table 4.12, "Public :ownership." The sum of those willing to pay for 
converting land to premine use, community facility; leav~ng _as is now, arid 
other is 4.9% .. 



Table 4.12. Willingness to Pay Related t·o Preferred Uses of Land 1n Public and Private Ownership. 

Public Ownership Private Ownership 

Percent Percent !.'ho Percent Percent Who 
Percent· Willing to s~ated Area is . Perc.ent Willing to · Stated Area is 

of Sample Pay an Amount ?ersonally Preferred of Sample P.ay an Amount Personally 
Preferred Use Preferring Use (N = ll9) \lorth More Use · Preferring Use (N = 119) Worth More 

Premine 3.4 0.8 1.7 Premine 16.8 5.9 11.9 

Community Facility 5.9 1.7 4.2 Agriculture 9.2 2.5 7.6 

Nature ·Preserve. 13.4 6.7 9.3 City Housing 21.8 5.8 16.9 

Park or 64.7 26.0. 54.2 Acreages 5.0 1.6 4.2 
Recreation Area 

Fairgrounds 0.8 0 0.8 Leave as is Now 6.7 5.0 6.8 

Leave as is Now 5.0 1.6 3.4 Private Recreation 23.5 13.4 19.5 

Educational 5.0 0.8 4.2 Commercial Develop- . 8.4 0.8 5.9 N 
ment ~ 

Other 1.7 0.8 0.8 Other 8.4 3.4 5.9 

Not Willing to Pay 61.3 21.1 Not Willing to Pay 61.3 21.2 

Total 8 1oo·.o 100.0 100.0 100.0 100.0 100.0 

8 Totals. may not add to ·100% due to rounding. 
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Several variables thought to be possible explanatory variables 
on willingness to pay were recoded where necessary and submitted .f<;>r the 
correlation shown in Table 4.13. A socioeconomic scale (SES) was developed 
after Nie et al. (1975), combining income, education, and occupational 
status variables when it was found that family i·ncome was not itself 
significantly related to willingness to ~ay (Appendix C). Occupation 
was recoded ~rom an earlier version of this paper (Bernard~ Jacalyn, Recla­
mation.of Land from Coal Mining for Recreation: A Case Study, Michigan State 

·University, M.S. Thesis, 1919) to reflect occupation of the spouse of 
housewife .responde.n.ts. Thus, family income and occupational status con­
tained a more direct relationship in SES than found previously. Also 
included was the favorability index. 

As shown in the table, SES is significantly related to willingness to 
pay an amount (T= 0.1561). Contrary to what was expected, years of resi­
dence in 'the area and memberships in organizations were not relat'ed to 
stating higher amounts of payment. This may ·be because many years of resi­
dence usually means retirement and reduced ability to pay and to use, while 
involvement in organizations apparently does not necessarily imply a commit-
ment to pay for environmental improvements. . 

Higher payment· amounts were given by those respondents who were 
highly favorable toward reclamation, said the area was worth more to ·them in 
some way, and strongly agreed that they would vi·sit t·he area for recreation. 
A positive change in opinion about living nea.r the area was also related to 
higher amounts that respondents were willing to pay. Respondents with 
children were more likely to pay an amount and more likely to want to visit. 
the area for recreation. Their opiriion ~bout living near the area was not 
likely to change, possibly because ot their perceptions of mobility. 
Although there was a'positive correlation between favorability toward 
reclamation, personal worth of the project, .and willingness to pay, respond­
ents having children demonstrated neither a positive nor negative relation­
ship to levels of favorability toward reclamation or to' agreement that· the 
reclaimed area is worth more to them than before. On the other hand,· 
respondents •ith children had the highest significant relationship to. 
wanting to visit the area~ In contrast, highly favorable responses and 
stated increases in ·personal worth of the ·area were also significantly 
related to wanting to visit the area. 

Thus, it appears that there may be two groups of respondents who 
are willing to pay amount.s: those whose opinion has. changed about living 
near the area are highly favorable toward .reclamation. and feel that the area 
is worth more to them;· and those who have children and may wish to ensure 
the provision of public facilties for the future. The former group may also 
have been influenced by public'i ty about the reclamation, as may .be indicated 
in Table 4.13. Both groups tended to have a 'higher SES than those who were 
not willing to pay amounts. 
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5 RECOMMENDATIONS FOR USE OF THE SITE 

Considering the_ :high percentage oJ :respondents who expressed that 
they would visit the area if it had a preferred rec'oreational use, and the 
general finding.s in Tables 4.2-4~5, it is fairly c~ear that there are 
several recr-eational options receivi·ng a high level .of support. It must 
be remembered, howeve:r, that many op.tions .no.t 'explored in this survey may 
also be ·desirable. 

It is -rec.ommended -that the ·reclaimed area ·near Staunton 'be developed 
initially as a low-intensi.ty-.tise ;park,, c-ontaining modest facilities for 
picnics and perhaps a pl<\yground. Part ·.o.£ the site ·c-ould be devoted to a 
nature preserve wi'th a shor·t .nature .tr-ail :borde.rin'g -the -area nearest 
Cahokia Creek. A bicycle trail .from s:taunton to .the ·park is_ also_ suggested. 
These developments c.an be achieved ·:without -unduly distur-bing the reclamation 
while using highly .attr-active areas of :the :site. Othe·r 'uses that respond­
ents -deemed as impo.r:tant .t.o have in :or near -8-.t.aun:ton, •such -as c-ampgrounds 
and playing field.s, are possible but ·not compati:ble with the limitations on 
site use at this 'time. " 

Table 5.1 estimates the demand f.o:r recr·eation .at the site based upon 
the results of the survey and estimates of :recreational participation from 
·the Illinois Outdoor Recreati-on Plan {197<8) :and the Heritage Conservation 
and Recreation Service ·repo.rts. An evalua;tion o'f substitute sites for each 
activity in the area led to rough estima·tes •of the proportion of participa­
tion in each activity that would be spent .at the reclaimed area for the 
types of recrea-tion proposed. Table 5 .• '2 estima'tes the actual facilities the 
site may contain, and the use capacity :of .those facili.ties for a conserva­
tively estimat-ed season -of use.· The ;c.ap.ac.ity -of ·the facilities is then 
compared to the demand estimates -d•erived .from Table 5.1. These broad 
approximations show a possible need f.o.r expansion of picnic .facilities if 
demand increases as a result of such fact·or.s a's population increases in the 
area, shifts of population into the Parksville ,area, ·or unexpected· increases 
in the demand for local recreation facilities o<f ·that ·type. 

The c·osts of the proposed :f.acilitie.s for recreation on the site 
are estimated in Table 5.3.. Careful :pl.arining of faciFty placement in 
keeping with. sit·e ·characteristics will prevent ·exposure of acid spo1ls and 
possible corrosion ,of underground elemen-ts of facili-ties.. The cost of 
proposed recreation facilities on the site is estimated at $43,100 plus some 
annual maintenance, although this cos.t to Staunton could be reduced further 
if some facili:ties are constructed using_ donated equipment and labor, and if 
matching state or federal recreation funds are procured. 
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Table 5.1. Estimated Demand for Types of Recreation on Reclamation Sitea. 

·--

Recreational 
Preferences 
on Reclama- Expected Percent 
tion Area, of. all Annual 
Percent uf Vis ito to Recla- Recreation Participants Demand in 
Respondentsb mation Areac by Activityd Recreation Dayse 

1975 1995 1975 
Activity X v,·. q r2 Dl 

Picnic 45.3 IO.U 7.68f 1239 

Passive Outdoor: 5.9 5.0 
Camping 2.84 3.39 37 
Nature Study 3.6lf 38 

Water Based: 38.7 10.0 
Fishing 3.38 5.00 575 
Swimming 7.21 8.02 1227 

Indoor Active 13.4 20.0 

Outdoor Games and 45.4 20.0 17.3& 5594 
Sports 

Indoor' Passive 3.4 10.0 

Events 8.4 10.0 8.8& 263 

Trails 8.4 10.0 
Bicycling 3. 71 4.47 137 
Hiking 3.09 3.80 114 

Hunting 0.0 

arn recreation days per year. A recreation day is one visitor spending all or part 
of a day in that activity •. 

bReflects desires for use of the site, and to the ·extent that. it may also. reflect 
the desire for participation in those activities, is helpful in the measurement of 
demand. For example, it is inferred that 45.3% of the representativ~ sample is 
expressing their desire to participate in picnic activities on that particular site. 

CAn estimate of the fraction of annual recreational visits from Staunton that the 
reclamation area will attract, based on a count of substitution sites in the area. 

dFrom Illinois Department of Conservation (1978). 
eAssumes that the sample is relatively representative of the Staunton area and that 

activity' preferences (x) and availability of substitute sites (v) do not change from 
1975 to 1995. Demand is determined according to: 

where: 

D1 4396 xvq 

the 1975 and 1995 populations (note the decline) are adjusted for participation 
by (xvr) such that 

x = the percent of ·respondents who stated that activ;.ty as a preference for the 
mine area; 

v the percent of annual participation in that activity which may occur at that 
site; and 

r = the participation per person for that activity in 1975 ·and 1995. 

1995 
D2 

43 

827 
1327 

161 
137 

fulinois Department of Co~se.rvation 0974). The participation rates from the 1974 report 
are considered high compared to the 1978 report, but no reliable adjustment could be made.·. 
No inference could be made about participation increases in those categories. 

&U.S. Bureau of Outdoor Recreation (1972). Used when no Illinois estimate was availab.le. 



Table 5.2. Estimated Supply and Demand for Recreation at Reclaimed Sitea 

Est. Facilities Capacityb 
Survey 

Demand Estimate 
Demand as Percent 

of Probable Supplyc 

Facility 

Picnic Area 
(8 Tables) 

Per Week- Per Season 
end Day (32 Weekend Days) 

64 2048 

., 

1975 1995 1975 1995 

1239 60.5 

Hiking/Walking 
Trail - 0.8 km 

20 640 .ll4 137 17.8 . 21.4 

Bicycle Trail 
1.6 · km 

Total 

80 2560 

164 5248 

137 161 5.4 

1490 40.8 

ain recr.eation days, i.e., v1.s1.tors spending all or part of a day in that activity. 
bsources of estimates: Illinois Department of Conservation (1974); .u.s. Bure·au of 
Outdoor Recreation (1970,1973) •. A weekend day is a unit used to estimate peak use 
of a recreational area. · 

CDemand ·estimates from Table 5.1. 

6.3 

Table 5.3. Estimated Cost of Recreational Facilities on Reclaimed Area 

Facility 

Non-Interpretive hiking trail 

Bicycle trail 

P.icnic tables 

Stoves 

Toilet;, pit type 

Parking lot (10 car - 14 m2/car) 

Water supply 

Permanent park benches 

Garbage cans, incinerator 

Signs and markers 

Contingency, 25% 

TOTAL 

Annual maintenance cost 

Description 

0.8 km 

1.6 km 

8 @ .$135 each 

4 @ $95 each 

2 @ $1415 each 

$13;40/m2 

1 @ $4,940 

4 @ ·$95 each 

1 student @ $600 for the summer (12 weeks) 

Estimated 
Costa 

$ 4,820 

17,450 

1,080 

380 

2,830 

1,880 

4,940 

380 

670 

60 

8, 720 

$43,210 

aPresent (1980) value, using 6% interest rate. Equipment cost does 
not include installation. 

Sources: U.S. Bureau of Outdoor Recreation (1973); Adams et al. (1973); 
Lane Stewart Co. Uninstalled Park and Playground Facility 
Estimates, 1978; and A. Weber, Landscape Architect, Illinois 
Department of Conservation. 
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6 SUMMARY AND CONCLUSIONS 

6.1 PREFERRED USE OF THE RECLAIMED AREA 

A sample survey of r~sidents in Staunton showed that recreational use 
of the'nearby reclaimed mine area is preferred over other public or private 
uses. · Frequently mentioned types of recreational facilities desired on the 
site were for outdoor games and sports, picnics, and a playground. Although 
water-based recreation was also a desired tise of the area, the characteris­
tics of the site preclude development of that water resource base in the 
near future. The majority of respondents, ahd especially those with low to 
middle incomes and/or those raising children, stated that they would visit 
the mine area if it had a recreational use that they liked. 

6.2 VIEWS OF RECLAMATION 

Reclamation is viewed very favorably by most respondents. In gen­
eral, those who stated a positive .change in opinion about living near the 
area, showed a wiilingness to visit the area for recreation, and thought 
that Staunton had received a great deal of publicit~ as a result of recla­
mation were also very favorable in their evaluations of th~ reclamation. A 
high percentage of those with a very favorabie response also desired recrea­
tion ori the site. Favorability to~ard ~eclamation for problem areas 
throughout the state of Illinois, however; was iess strong than that toward 
reclamation on nearby sites. 

There is little evidence of respondent awareness of site-specific 
environmental problem~ (such as tokic materials exposure) that may be 
encountered in developing reclaimed sites for various uses. 

6.3 EVALUATION OF RECLAMATION 

More than three-fourths of the sanipie thought the reclaimed area 
was now worth more to them, in some way, than befor.e reclamation. Only 
half of those respondents were actuaily able to state a monthly value they 
would be willing to pay to have the a~ea reclaimed to its present state. 
No particular use of the site was associated with the request for willing­
ness to pay, although two-thirds of those willing to pay desired public 
recreational use of the site. it appears that those with higher socio­
economic status are willing to pay higher amounts. 

Further analysis of the relationships between willingness-to-pay 
responses and other variables revealed that two groups of respondents were 
stating amounts of payment. The first group is composed of those who 
expressed positive changes in·opinion about living near the area, had very 
favorable evaluations of the reclamation, and thought the reciaimed area was 
worth more to them in some ~ay. The second group appears to be .compos_ed ~f 
respondents who have raised or are raising children, and who state that they 
are willing to pay because t,hey would visit the area for recreation. 
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6.4 CAVEATS 

Prior knowledge of the reclamation project among respondents was 
expected, but its extent was unknown. The .Photographic display of the 
reclamation was· supposed to provide a common basis . from which respondents 
would answer questions, although respondents indeed may not have had enough 
information to determine who should. pay and what problems of development 
may occur at the site. In addition, the photographs may have influenced the 
level of favorability toward the reclamation because of the marked contrast 
in appearance of the site before and after reclamation. Evaluated in terms 
of its present visual aspects, without knowledge of its previous state, the 
reclaimed area today differs little in character from the surrounding. 
topography of cropland interrupted occasionally by pasture and small stands 
of trees. 

Quest ion order also may have influenced responses. For example, 
respondents were asked to state their willingness to pay for the reclamation 
after they were asked who should have paid for the reclamation. In addi­
tion, some of the land use choices that w~re offered were not ·Clearly 
mutually exclusive, and the response scale of 1 to 7 provided too many 
increments to be· useful to many respondents. ·The re'sults reported from 
open-ended questions about recreational participation and specific desires 
for site use probably do not accurately represent the range of facilities 
that the community actually needs for recreation. The high number of 
requests for swimming facilities on the reclaimed area suggests that re­
spondents were less concerned with the suitability of that location for 
swimming than with the present and perhaps only perceived opportunity to 
express desires for recreational facilities where they might be heeded. 

In addition, the choice of an open-ended question about willingness. 
to pay has resulted in uncertainty about the reliability of the response. 
For this reason, the resulting willingness-to-pay estimate should be re­
garded as a measure that, in. the absence of others, provides a general 
indication of the value· of aesthetic improvement and potential recreational 
use. Because of the ordering of· questions about who should pay, it is 
suspected that willingness-to-pay bids are not overestimates of true 
willingness to pay. The relationship found between willingness to pay and 
socioeconomic status is in line with the findings of other willingne~s~to­
pay studies, lending furth~r credibility to these results. 

6.5 RECOMMENDATIONS 

The value of abatement of environmental damages is widely recognized 
by survey respondents, but general knowledge of potential uses and limita­
tions on use. of reclaimed areas is distinctly lacking· among those who must 
help choose the land uses for these areas. To prevent difficulties with 
achieving maximum community satisfaction about development of publicly­
owned reclaimed areas, an information package about t'he problems and 
potentials of reclaiming abandoned lands should be provided to communities 
involved in reclamation planning. Community desires for land uses out of 
character with the limitations imposed by the reclaimed material could then 
be reduced to a minimum. 
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In the case studied here, the desired uses of the site stated by 
informed city officials were also stated by sampled residents. This accord 
between decision makers and the public may not exist in other areas where 
reclamation of abandoned ·mines is to .occur. Ad~quate study of the local 
structure of community relations could help determine suitable levels of 
public input required by P.L. 95-87. Finding the appropriate mix of 
facilities once the general land uses are determined for abandoned mine 
si~es requires analysis of existing facilities and planning based on 
knowledge of community needs. ·since ·most small communities affected by 
P.L. 95-87 do not retain the appropriate personnel for designing develop-. 
ments on reclaimed public"areas, state support beyond the revegetation phase 
of reclamation may be necessary. Communities awarded reclamation projects 
in, their area may suddenly be placed in the position of choosing among 
opportunities for development without having the capital improvements budget 
to adequately meet development desires. Assist.ance to communities in 
obtaining. such funds may be· needed if state. rec lamat:ion programs are to be 

.very effective. 

6.6 CONCLUSIONS 

Valuations of aesthetic improvements such as reclamation may be 
difficult to assign, as this ·study has shown. Association with the current 
or proposed use may occur despite statements asking for the value of the 
improvement alone. The overwhelming desire for recreational use of the 
reclaimed site studied here suggests that there is little hesitation on the 
part. of people to consider using reclaimed areas, once properly developed. 

As evidenced in this survey by respondents' willingness to pay for the 
reclaimed resource and their desire to use it for recreation, there are, 
social ben~fits to be derived by providing fpr desired land uses through 
reclamation. ~his may be espe~ially true for communities affected by 
mining, although it would be expected to hold true for all communities that 
have space to be reclaimed. 

. i 

,, 
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APPENDIX A 

LEGISLATIVE AND LITERATURE REVIEW 

BACKGROUND 

Mining companies have generally. taken the initiative in reclamation 
for recreational purposes on strip mines. Early demonstrations of recrea­
tional use of. reclaimed land emphasized fish and game habitat development 
(Flowers, 1955; Riley, 1954), although the· effo·rts by Halman Creek Coal 
Company in 1944 produced recreational lakes for swimming and a baseball 
field 1n addition to pheasant-r?ising facilitie~ (United Electric Coal 
Companies, n·.d.}. It was not· until the early 1960s that reclamation for 
recreation on coal-mined lands was offi.cially endorsed by the American 
Mining Congress (American Mining Congress·, 1961) in a wave of interest 
demonstr~ted by the U.S. Forest Service, urtiversity ~esearchers, landscape 
architects, and others (Greiss and Deasy, 1961;. Bowden and Meier, 1961). 

West German reclamation programs were subsequently studied because 
reclamation is. planned in accordance with c·ommunity needs (Nephew, 1972). 
Reports of the Aberfan disaster in Wales in 1966,. where about 140 people 
were killed by a slide of colliery· shale, resulted in reclamation programs 
for public needs in Britain that eventually became a source ·of interest to 
reclamation researchers (Tandy, 1974) ·• 

By 1972, the U.S. Department of Interior had outlined a Surface 
Mined Lands for Recreation program whereby a land bank for organized 
recreational use o.f surface-mined lands could be developed (U.S. Department 
of Interior, 1973). As a result·, seven demonstration projects were sup­
ported by Land and W~ter Conservation Funds through the former Bureau 
of Outdoor Recreation. Several states have since used Land and Water 
Conservation Funds to reclaim mined areas for recreation •. Two notable cases 
of planned recreational developments on surfac.e-mined lands are Moraine 
State Park,. Pennsylvania (U.S. Department of Interior, 1970~, and Friendship 
Park, Ohio (Maneval, 1975). · 

RECLAMATION IN ILLI.NOIS 

Coal mining in Illinois began in the early 1800s, and the first strip 
m1ne opened near Danville in 1866~ Regulation of coal mining followed the 
same path as that in most other mining states. Bills were introduced 
for surface-mining regulatio~ as early as 1929 but were defeated until a 
law was finally passed in 1943, only to be later declared unconstitutional. 
In 1961, legislation for reclamation of operating surface mines was passed, 
amended in l963 and 1968, and rewritten as the Surface Mined Land Conserva­
tion and Reclamation Act of 197L This act provided for industry respon­
sibility for reclamation plans and involvement of the public in approving 
plans-. It did not, however, provide for reclamation of lands abandoned 
prior to the 1961 legislation. 

The 1975 Abandoned Mine Reclamation Act did provide for reclamation 
of surface and underground mine la~ds that were abandoned before the 1961 
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law. This law applied to land that was not being mined or used for commer­
cial purposes, and on which taxes were in default (Bergstrom, 1977). The 
state, through the Abandoned Mined Land Reclamation Council, provides funds 
for reclamation of abandoned lands under this Act. With the introduction of 
P.L. 95-87 (the federal Surface Mining Control and Reclamation Act of 1977), 
the funds available annually to 'the state for abandoned ·mine reclamation 
increased dramatically.· 

Early research on reclamation of mined land in Illinois concentrated 
on seeking plant species suitable for re~egetating strip-mined lands. 
The University of Chicago, University of Illinois, and Illinois Agricul- · 

. tural Experiment Station were involved in this research in the 1950s. 
Alliances between the state, agencies such as the Wildlife Management 
Institute, and coal companies resulted in a project, started in 1953, 
to determine the potential of strip-mined lands for recreation (Klimstra, 
Vohrs, and Cherry, 1963). · 

The first survey of recreational developments on strip-mined areas 
in Illinois was made in 1960 by the Cooperative Wildlife Research Labora­
tory, Southern Illinois University. The same agency conducted a study in 
1962· on potential recreational use of strip-mine lands (~oseberry, 1963; 
Roseberry and K1imstra, 1964). Parcels of mined land were identified, 
ownership ascertained, and utilization noted. It was found that 47 recrea­
tional areas were located on 6,500 ha of stripped land. An additional 
unknown amount of stripped land was used for unorganized or unauthorized 
recreation. The possibility of using mined land for public recreation 
(state acquisition) was assessed in this survey using field survey criteria. 
Approximately 6,000 additional ha were rated excellent or very good for 
recreational use, requiring little development. It appeared that recreation 
occurred wherever mines had bodies of water with suitably inclined accesses 
and haulage roads left after mining ceased. In most of these areas, natural 
revegetation had taken place and thus those areas were simply adapted for 
recreational use, often with minimal reclamation.· 

In 1971, the Cooperative Wildlife Research Laboratory surveyed 
all lands affected.by surface mining for coal in Illinois (Haynes and 
Klimstra, 1975) to add to the information obtained in the 1962 survey. 
The State Department of Mines and Minerals, Division of Land Reclamation, 
has updated the records each year since 1971. The 1971 survey showed that 
12,000 ha of strip-mined lands were being used for recreation, which does 
not include recreational homes, educational use, forests, or ·areas where 
unauthorized recreational use occurs. Various semiprivate, private, 
and employee clubs are located on mine areas, especially near the larger 
urban areas. There are also permit areas for fishing and youth camps \.on 
these lands. Public areas include the state facilities· of Kickapo.o and 
Pyramid State Parks and the DuQuoin· State Fairgrounds. Two new state park 
additions that include mined land are Goose Lake Prairie State Park and 
Banner Marsh State Park. 

About 3,000 ha of land surface in Illinois have been affected by 
underground mining (mostly by refuse piles), according to a survey completed 
in 1976 for the Illinois Institute for Environmental Quality (Nawrot et al., 
1977). Twenty-six such sites surveyed are used for recreation; this is 
about 1.5% of the total number of sites. Considering that about 600 ha of 
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land affected by underground mining and at least 800 ha of strip-mine sites 
are near residential areas, there is some value in considering the needs of 
conununities in ·proposing land uses for these -abandoned areas. 

Klimstra et al. (1977) suggest· that recreational use of abandoned 
mines is a consequence of available wa~er, but this may not always be 
true~ In the case of areas around underground mines, water impoundments 
associated with :them are indeed sometime·s used for recreation (Bergstrom, 
1977). However., there is also evidence that gob piles and steep mine 
spoils are .used for shooting practice, hunting of rodents, and terrain for 
off-road vehicles. A number of abandoned strip mines are devoted to Illi­
nois Lands for Wildlife and, as such, their recreational value may not 
strictly be dependent on available water.* 

In general, abandoned mines may provide areas where the inherent 
human need for cov~r can be fulfilled (Darling, n.d.). Lack of cover 1s 
known to impose social problems in some urban areas and may even be a 
problem in rural c-onununities where there is little public land nearby for 
town residents to go for privacy in the outdoors. Research into the effects 
of crowding suggests that the individual's architectural environment can 
fail to provide areas for privacy, a sense of control over one's environ­
ment, and establishment of personal territory (Loo, · 1977). Certain aban­
doned mines near conununities may fulfill these privacy functions, which by 
default often fall into the categ~ry of outdoor recreation. 

On a mor-e practical level, the Illinoi.s Abandoned Mined Land Reclama­
tion Council has identified several areas for research concerning recreation 
on reclaimed lands. These are: water quality improvements for recreation, 
habitat development for fish and wildlife, and development of areas for 
off-road vehicles, shooting areas, and shooting and archery ranges (Berg­
strom, 1977). 

Ma-nagement problems can occur once mined land is used for recreation. 
Hallburg (1978) and Dickerson (pers. conun.) point out that there are often 
problems with access to bodies of water, that erosion can cause slippage of 
·roads and hillsides because of unstable landforms, and that aesthetic value 
may remain low if vegetation does not establish itself weil. To gain public 
respec·t, open spaces reclaimed from mining must appear to· be well managed, 
and some effbrt must b~ expended to overcome public prejudice against 
reclaimed parks that are not as well manicured as municipal parks (Tandy, 
1974). The reasons for not managing these areas as intensively as municipal 
parks is that land uses in reclaimed areas "are limited by the physical 
properties and chemical characteristics of the refuse material" being 
reclaimed (Zellmer and Carter, 1977). Nonetheless, the body of literature 
describing ·the popu~arity of parks on reclaimed mine areas to date indicates 
that people are willing to use these areas and that the.y do value them as 
public resources. 

*Illinois Lands for Wildlife is a cooperative program between the state 
and private landowners. 

.;: 
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Traditionally, costing of changes in the environment has been car­
ried out using measur~s of productivity, property value, and health effects 
(Brookshire, Ives, and Schultz, 1976). The underlying assumption of 
willingness-to-pay measures is aptly put by Knetsch and Davis (1966, p. 
452): " .•. there is ·an indiv.idual and collective limit to how much we will 
give up to enjoy ... any outdoor recreation.facility or preserve any scenic 
resource." In effect, if a project is economically viable, consumers should 

. be willing to pay an amount that will (theoretical.ly) compensate those who 
have thereby lost the opportunity to have the resource in question put to an 
alternative use. Dwyer et al. 0977) ·point out that it is difficult to 
delineate full compensation; it is often a matter of judgment. Net will­
ingness to pay is operationally defined as the maximum amount consumers 
would be willing to pay to prevenL their exclusion from a project or ser~ 
V1Ce, 

Direct willingness-to-pay values for recreation were first obtained 
in a survey conducted by Davis ~1963). He showed that the survey popula­
tion's willingness to pay for recreation in Maine's Baxter State Park w~s a 
function of income, years of· experience with the area, and length of visit. 
Average willingness to pay beyond what the visit presently cost was $2.98 
per day per individual interviewed. The range of values was between zero and 
$16.66. Some of the willingness-to-pay studies that were subsequently 
completed concerned the value of wildlife recreation (Horvath, 1974), duck 
hunting (Hammack and Brown,. 1974), beach use (McConnell, 1977), and recrea­
tional clamming (Smith, Conrad; and Storey, 1978). 

A survey in the Four Corners area of the Southwest conducted by 
Randall, Ives, and Eastman (1974) elicited willingness-to-pay responses 
for changes in the aesthetic environment around a power plant. They found 
that ·higher-income respondents using a park were willing to pay a greater 
amount then lower income respondents for the same hypothetical level of 
abatilmlint, This corresponds with Davis' finding that willingness-to-pay 
for recreation was related to income. Mean individual houocho ld wi lli.ng­
ness to pay-for abatement was $50 per year for somewhat reduced damage and 
$85 for more reduced damage. One difficulty with comparing the results of 
such surveys is that there is little consistency in presenting-results on a 
per unit basis. Thus, we are no closer to assigning particular values or 
ranges of values to environmental improvements except on a case-study 
basis. ~ 

Interpretation of these results requires caution b~cause there 
are many problems inherent in such studies in addition to the methodological 
problems involved in designing ·surveys. Fischer (1975) states that people 
might exaggerate their willingness-to-pay answers if they see any systematic 
relationship between their answers and what they might actually have to 
pay. Individuals may understate their' value if they believe payment will 
result; they may overstate their value if they believe payment is not linked 
to their answer; and, if they believe that the government will pay for the 
program _regardless of their. response, they may state their value as zero. 

The variation of individual perceptions of the environment also 
contributes to bias in willingness-to-pay studies. People frequently have 
no comparative basis upon which to state payment because they have never had 
to pay for such goods. ·The amount of information the individual has about 
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the resource in question may change over time, and thus willingness to pay 
may change, rendering it an unreliable measure. Fischer also criticized the 
fact that many willingness-to-pay studies do not account for those who 
are directly involved in using the resource but who still have a demand for 
an improved environment, including future generations. This latter crit i­
cism, however, is a common problem with all current economic evaluation 
methodologies. Nonetheless, it is generally agreed that willingness-to-pay 
measures can provide useful figures f;r evaluating the- efficiency of re­
source management. controlling as much as possible for its inadequacies. 

.;,.t 
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APPENDIX B 

QPESTIONNAIRE: PREFERENCES FOR USE OF RECLAIMED LAND 
NEAR STAUNTON, ILLINOIS 

- (1~3)1 

1 2 3 (4) 

1 .2 3 4 •( 5); 

·. 
Hello. My name is a11~ I'm from Argonne 

National Laboratory. Diq you. receive a letter from us asking you 

to participate in our survey? I have· a letter her~ from t~e Mayor 

and Chief of Police in Staunton stating thH ;our participation is 

confi denti a 1 ; your name and address wi 11. not b'e used in any way .. 

. 1. just to be sure ·that we both wi 11 be t~ 1 king about the s'ame 

· · 'place in· thiS interview, what is the ncime of the community you 

live in? 

Staunton Parksville 2 Other 3 

2. What do you feel is most pleasing.abcilit Hving in this com­

munity? 

1. economic 2. he~ith .3. social 4. environmental 

5 .. dislike or nothing pleasing 

3. Are most of your friends living in this community? 
. . i' . . • . ··' ~ . • . : 

2. ('6) Yes __ . 1 . No_._ .. _. 2 

4. Is most of your,family living in this corimunity? 

2 (}) Yes No 2 

... · 
5. How long have you lived fn this community? 

(8-9) __ ,years 

6: · About how mariy times p.er year· do you travel just north of 

:··staunton on Highway 4? 
'.' 

(10-12) __ /year 



-- (13-15). 

2 (16) 

1 2 (17) 

1 2 3 4 5 
6 7 ( 18) 

----------------------
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7. About how many times per year do you travel west from Staun-
ton on Bunker Hi .11 Road? \ 

__ /year 

·a. Have you' not1.ced ~ny changes i.n that area over the past couple 
ot years? 

Yes 1 Nc;>_. __ 2 

If yes,.what changes? 

·f. Reclamation project 2. Other. 

Here are some pictures of the old mine number fourteen north­
west of Staunton before it was regraded· in 1976. 

, • : # ~ •• • • • • • • 

(Set 1) The picture at the top shows an air photo of the 
entire mine area in 1976. (Point out Highway 4 and 

·Bunker Hill Road.)· The bottom picture shows the 
reclamation work in progress. There are three sec­
tiQns to the. mine area.· (Point o~t slag pile, drain­
age ditch, slurry pond areas.) 

(Set 2) The top pictur~ here is the slag pile ~efore it was 
reelaimed. Tha bot:t:om shnws what it looks like now. 

(Set 3) The top shows the drainage area (refer to Set 1) be-. 
fore, the bottom shows it as it is now. 

(Set 4) At the top is an area of the slurry pond before 
rec!amation, at the bottom is what it looks like 
now. 

9. How did you first come to know about· this change? 

l __ in this interview 5 __ . television 

2 word of mouth . 6 dri v1ng by 
3 __ newspaper 7 other 
4 radio . 



1 2 3 4 '5 '( 19) 

1 2 3 4 5 
6 7 (20) 

2 3 4 5 
6. 7 (2f) 

1 2 3 (22) ' 

1 2 3 (23) 
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10. Approximately how long ago did you first hear about the 

·change out there? 

1 -· -- lliOre than 'two years ago 
2 __ ._about tWo years 

3 --about a year 

4 a few months · 

5 1 es s than a month 

ll. 'How important is it to you personally •that the old m1ne 

area has been ·changed to w~a t lt is no~? I'd 1 ike you to 

·answer on a· scale (show card #1) thatwe're going to ·use 

quite a bit in this survey. Really imp()rta'nt is ·the num­

ber h 'important· is 2, a ·little bit important is 3; rea.lly 

u'nimportant is 7; unimportant is 6, and a little bit unim-·· 

portant is 5 (repeat question). 

Important 2 3 4 5 6 7 Unimportant 

12. On the same scale '(card #2)~ how good o~ bad.do you think 

it is that this change has taken place (explain scale 

again)? 

:Good 2 3 ~ 5 6 7 Bad 

13. Do you· think that changi ~g the 1 and to what is now has 

changed your opinion about, livfng in that area? 

Yes ·No_·. _2. No Answer 3 

Why? ------------------------------------------

14. Who do you think should have. pa1d.for the change as shown 

in the pictures? 

1 . government 2. mi ile company . 3. other 



-- (24-26) 

1 2 3 4 
5 6 7 8 (28) 

1 2 3 4 
5 6 7 8 (?9) 

1 2 3 4 
5 6 7 8 (30) 

1 2 3 4 
5 6 7 8 (31) 
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15. Do you consider the mine· area to be worth more to you now 
than before it was reclaimed: 

Yes No ' 2 

16. Suppose that you. were in a situation where you were asked 

to contribute an amount of money per month to have the mine 

area changed from what it was to what it is now .. Would 

you have contributed ·anything per month, and if so, what 

would that amount be? 

___}month '·. 

17. if you owned the land 'in the m1ne area· now, which one of 

the uses listed on this card (#3) would you mos~ like to 

see there? Which is your secon.d choice? 

1 __ wha~ it .was before mining -- timber and pasture 

2 agriculture (rowcrops, pas.ture) -- . . 
3 __ city hou.sing 

4 __ acreages 

5 leave as is now 

6 __ private recreation 

7 __ · private conmercial development 

8 ·-·-other (please state) 

18. Since the city of Staunton owns that land, that is, it is 

public land, which use on this card (#4) would you mo~t 

1 ike to see there? Which use is your second choice? 

1 __ ._what it was before mining (forest and pasture) 

2 __ . ·conmunity facility 

3 __ ._nature preserve 

4 _· __ . park. or recreation area 

5 __ ._fairgrounds 

· 6 leave as is now 

7 educational use 

8 · other (please state) 



1 2 3 4 5 ( 32) 

2 3 4 5 
6 7 ( 33) 

2 3 4 5 
6 7 ( 34) 

1 2 3 4 5 
6 7 ( 35) 

2 3 4 5 
6 7 (3'6) 

2 3 4 5' 
6 7 (37) 

2 3 4 5 
6 7 (38) 

.e 
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·. 19. What do you think are the problems, _if any, with using 
this area for (-#13 preferred choice)? 

1. developmental 2. supervisory and maintenance. 
3. site specific and environmental 4. distance, o~her 
5. no problems 

20. The next question has several parts-concerned with whatyou 
think about the change. in the mine area. We are going to 
use the same scale as before (card #5), so that you ·can tell 
me the number which best describes how much you agree with 

.:each of the statements that I will read to you. 

a) Other piles near Staunton should·have similar work 
done on them as shown in the pictures. 

Agree 1 2 3. 4 5 6 7 Disagree 

b) Other piles in Illinois should have similar work 
done on them as shown in the pictures. 

Agree 2 3 4 5 6 7 Di~agree 

c) The state government should have been involved in. 
reclaiming the mine area. 

Agree 1· 2 3 4 5 6 ·7 Disagree 

d) The town of Staunton received a lot of publicity 
because of the mine area being changed. 

Agree 1.2 3 4 56 i ·Disagree 

e) The change has had no impact on the Staunton area. 

Agree 2 ·3 4 5 6 7 -Disagree 

f) The town of Staunton should decide what the mine 
area should be used for. 

Agree 1 2 3 4 5 6 7 Disagree 



2 3 4 5 . 
6 7 ( 39) 

1 2 3 4 5 
6 7 ( 40) 

2 3 4 5 
. 6 7 (41) 

, z 3 4 
5 6 7 8 

9 ( 42) 
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g) The mine area should have been left alone as 
shown in Picture 1.· 

Agree 2- 3 4 5 6 7 Disagree 

h). Tourists from outside of ~he Staunton area 
.would be welcome here. 

Agree 2 3 4 5 6 7 Disagree 

i) You would visit the mine area if it had a 
recreational use you liked. 

Agree 2 · 3 4 .5 6 7 Disagree 

21. The next few questions are about your recreation in Staunton 
and vicinity. On this card (#6) are several words describ­
ing something about your recreation; which you may enjoy in 
general. Please tell me which item you usually enjoy the 
most during your recreation-away from home. 

1 __ socializing with friends/family 

2 --- being away from home or work 
3 __ being outdoors 
4 __ travelling 
5 .activity 
6 __ meeting peop_l e 
7 __ relaxing 
8 __ using good recreation e-quipment 
9 _. __ learning about nature, history, etc. 

22. If, in. ?taunton, you had ~ny type of recreation you could 
want, and you were gi_ven a day off during the week for 
recreation, what would you like to do? 
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(44) 

'( 45) 

(46) 

(47) 

(48) 

( 49) 

(50) 

(51) 
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23. When you do have a fe'!# hours to spend with your family iil 

· recreation away fr:om home, what do you like to do? .Where 

do you go to do ttrose things? 

24. What kinds of recreation, i.f any, would you like to see 6n 

the old mine area? 

··.·, 

25. How important· is it to you that each of the fo 11 owing kinds 

of recreation are available in or near Staunton? Please 

ten me the number on this card (#7) that best shows how 

important or unimportant you think it is to you to have each 

type of recreation that I name (explain scale if necessary)? 

nature center Important 2 3 4 5 6 7 Unimportant 

wildlife 
preserve 2 3 4 5 6 7 

city park ·2 3 4 5 6 7 

museums 1 2 3 4 5 ''6 7 

campground 2 3 4 5 6 7' 

fishing 2 3 4 5 6 7 

matorcycle 
track 2 3 4 5 6 7 

playing 
fields 2 3 4 5 6 7 

bicycle or 
hiking 
.trails 1 2 3 4 5 6 7 



(52) 

(53) 
(54) 

(55-57) . 

2 3 4 
5 (5!!) 

2 3 4 
. 5 6 (59) 

0 1 2 3 
4 5 6 7 

8 9 (60) 

: '• 
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shooting Important 1 2 3 4 5 6 7 Unimportant 
range 

off-road 
vehicle 
park 1 2 3 4': 5 6 7 

picnic area 1 2 3 4 5 6 7 

26. About how far does the highest income earner of this house­
hold travel to work each day? 

_· _· miles one-way no or variable travel 

27 .. Cou.ld you please indicate the last grade of school you com­
pleted? (card #8). 

28. 

(1) :_. _ 0-8 years (jr. high)· 
(2) _· _ 9-12 years (high ·scho.ol) 
(3) __ 13-15 years (jr. ·college plus) 

. (4) __ 16 years (college) 
(5) _____ 17·years (graduate) 

If you have any children, what· are their ages? 

1. retired, no children 
2. retired, at least one child about 18 yrs. 
3 .. at 1 east one chil.d above 18· 
4: at l~a3t ono child 6 tn .lR._yrs. 
5. at least one child below 6 
6. no children 

. ~ . . . 

... ·.' 

29. Do you or anyone in your family belong to any clubs .or. or-
ganizations and if so, what are they? 

Club or Organization 



1 2 '(61) . 

1 2 (62) 

1 2 ( 63) 

1 2 3 4 

! . 5 6 7 8 (64) 

!. 

2 3 4 
5 6 (65) 

1 2 3 4 
5 6 7 8 (66) 

• 
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30. Do any of them meet in ·staunton? 

Yes 'No 2 

·31. Have you ever .served as an officer in ·any of those c'lubs? 

Yes 1 No 2 

Which ones? ---~-'------'-~--~-'----'----'-'--

' 32. Do you rent or own your home? 

Own 1 . Rent 2 

33 .. Jf you don't mind, could you ·please 'indicate '(card #9) 

which one of: the following b~fore tax. income :brackets your 

family is i·n? 

(a) __ 0-4,999 

(b) -- 5,000-9,999 
{c) _· _ 10,000-14,999 

(d) 15~000-19,999 

·(e) 20,b00-24,9.99 

(f) -- 25,000~2-9,999 

. (g) -·- 30,000-49,999 
(h)' __ 50,000 and up 

34. What is your occupation? ---------~"---

1. trades, professional 

2. housewife 

3. retired 

4. ·mining, manufactu.ring, transportation 

5. government'and service 

6. sal~s 

35. Could .you please tell me which age range you are in as· 

listed on this card? (card #10) 

(1) __ less than 20 

.(2) -- 20-29 

(3) --30-39 

(4) --40-49 
(5) __ 50-59 

(6) --60-69 

(7) --70-79 

.(8) -- 80-89+ 



1 2 (67) 

2 3 (68) 
2 3 (69) 
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36,' Note sex: 

Female 

37. Housing type: 

1 
house 

.2 trailer 
3 __ ·apartment 

Male 2 

.2 
__ city 

2 __ fringe 
3 ·_· __ · farm 

Thank you. That concludes our interview. Your cooperation is 
much appreciated. Do you have any comments about the interview 
that you would like to add?. 

.. 

·~ 
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CARD 1 
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INFORMATION PRESE~TED. TO 
RESPONDENTS ON CARDS 

Important Neutral 
---'-'---

___ ----'- ----'---'-- Uniinport·ant 

1 2 3 4 5 6 7 

CARD.2 

Good Neutral Bad --- -~- ---'--- --- --- ---
1 2 3 4 5 6 7 

CARD 3 

a. what it was before mining (timber and pasture) 

b. agriculture (rowcrops, pasture) 

c. city housing 

d .. acreages 

e. leave as now 

f. private recreation 

g. private commercial development 

h. others (please state) 
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CARD 4 

a. what it was before mining (timber and pastu~e) 

b. community facility 

c. nature preserve 

d. park or recreatio~al area 

e. fairgrounds 

f. leave as is now 

g. educational use 

h. other (please state) 

CARD 5 

Agree ________ _ Neutral --- Disagree 

1 2 3 4 5 6 7 

CARD 6 

a. socializing with friends/family 

b. being away from·home or work 

c. being outdoors 

d. traveling 

e. activity 

f. mee~ing people 

g. relaxing 

h. using good recreational equipment 

1~ learning about nature~ history, etc. 
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CARD 7 

Important Neutral Unimportant --- --- --- --- --- ---
1 2 3 4 5 6 7 

CARD 8 

a. 0-8 years (jr.,. high) 

b. 9-12 years (high school) 

c. 13-15 years (jr. college plus) 

d. 16 years (college) 

e. 17 years (graduate) 

CARD 9 CARD 10 

a. 0-4,999 a. less than 20 

b. 5,000-9,999 b. 20-29 

c. 10,000-14,999 c. 30-39 

d. 15,000-19,999 d. 40-49 

e. 20,000-24,999 e. 50-59 

f. 25,000-29,999 f. 60-69 

g. 30,000-49,999 g. 70-79 

h. 50,000 and up h. 80-89 
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Fig. B-1. Aerial View of Project Area before Reclamation, 1976 

Fig. B-2. Aerial View of Project Area during Reclamation, 1976 
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Fig. B-3. Parcel 1: Gob Pi le before Reclamation 

Fig. B-4. Parcel 1: Gob Pile after Reclamation 



62 

Fig. B-5. Parcel 2: Before Reclamation 

Fig. B-6. Parcel 2: After Reclamation 
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Fig. B-7. Parcel 3: Before Reclamation 

• Fig. B-8. Parcel 3: After Reclamation 
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APPENPIX C 

DATA TRANSFORMATIONS 

Computations of Favorability Index 

Reco~ing: For a~l va.riables in Table 4.~. excep.t. the la.s,t.,, i:.he 
coding 'was . reversed .to read: strongly. 'disagree (or very l::i.adi,, e,t:c .• ) =, 1: ;, 
strongly agree (or verY: good, ·etc.) = 7. 

Favorability. Index = Q. 11 + Q. 12 + Q. 20A + Q. 20B +. Q. 20G. 
_ (all variabl~s in Table 4.6 after recod'ing} 

Because respondents were generally favorable, categories: were. grouped' 
as: 

Score Range Rec.oded·. 

Low 
(strongly negative 
to neutral) 0 to 20 1 

: .. 
Medium 

~ I , 

'<~pm~what pos~t~ve 
to positive) 21 to 30 2. 

Hi'gh 
(very positiye) 31 to 35 3. 

ComRutations of Socioeconomic Seal~ 
. . .. 

Recoding of occupation (Q. 34) to reflect incre~sing income/stat.u:s. 

SES = Q~ 27 + Q •. ~3·+ Q. 34 

education + income + occupational status . , . 
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Public Views of Reclaiming an Abandoned Coal Mine: The Macoupin 
County Project .. J. R. Bernard. Argonne National Laboratory Report 
ANL/LRP-7. 

This report is,. one in a series. being produced by the Land Reclamation 
Program. This program is a join't effort· of the Energy and Environmental 
Systems Division and the Division of Environmental Impact Studies of 
Argonne National Laboratory, Argonne, Illinois 60439. 

Sponsor: U.S. Department of Energy, Assistant Secretary for Environment, 
Office of Health and Environmental Research. 

•' 

Program Funding for FY 80 (Oct. 1979- Sept. 1980): $1,600,000. 

Program Summary: 

The Land. Reclamation Program ·is addressing the need for coordinated 
applied and basi~ research into the physical and ecolo~ical problems of 
land reclamation, and is advancing the development of cost-effective 
techniques for reclaiming land mined for coal. This program is con­
ducting integrated research and development projects focused on near­
and long-term reclamation problems in all major U.S. coal. resource 
regions, and is evaluating and disseminating the results of related 
studies conducted at other research institutions. These .activities 
involve close cooperation with the mining industry. Regional and 
site-specific reclamation problems are being addressed at research 
demonstration sites throughout. the country, and through laboratory and 
greenhouse experiments. 

Program Director: Ralph P. Carter 
Deputy Director, Biological Research: Ray R. Hinchman 

Principal Investigator for ~he research discussed in this report: 
Jacalyn R. Bernard; 

Publication Date: July 1980 Key Words: Coal Mining 
Land Use 
Reclamation 
Recreation 
Survey· Research 
Willingness-to-Pay 

• 
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External: 
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A. B. Agnew, U.S. Geological Survey, Reston, Va. 
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F. Beal, Illin~is Inst. of Natural Resources, Chicago 
J. C. Beatley, U. of Cincinnati, Ohio 
G. Beech, Wyoming Dept.· of Environmental Quality, Cheyenne 
H. W. Beemer, U. S. Army Corps of Engineers·, Cincinnati, Ohio 
R. E. Behling, West Virginia U., Morgantown 
W. A. Berg, Colorado·State u:, Fort Collins 
W. A. Berg, Southern.Plains Experiment Station, Okla. 
C. Bina, Basin Electric Power Coop., Bismarck, N.D. 
A. Bjugstad, S.D. School of Mines, Rapid City 
J. Blackburn, Office of Surface Mining, Knoxville, Tenn. 
J. F. Blakey, U.S. Geological Survey, Lakewood, Colo. 
D. Blankinship, Eastern States Office,· Alexandria, Va. 
J. Blueyes, CERT, Englewood, Cal. 
R. W. Bollinger, Tennessee Valley Authority, Norris 
E. Bolter, U. of Missouri - Rolla 
.J. Bonta, U.S. Dept. of Agriculture, Coshocton, Ohio 
K. Bowden, Northern Illinois U., DeKalb 
K. C. Bowling, Interstate Mining Compact Commission, Lexington, Ky. 
S. Boyce, U.S. Geological Survey, Reston, Va. 
J. Boyer, Bituminous Coal Research, Inc., Monroeville, Pa. 
K. Boyle, Macoupin County Court House, Carlinville, Ill. 
K .. T. Brakken, Office of Surface Mining-Region II, Knoxville, Tenn.· 
L. E. Brandenburg, Kentucky Bureau of Surface 'Mining and Reclamation 

Enforcement, Frankfort 
R. A. Brant, U. of Kentuck,y, Lexington 
J. Breaden, U.S. Army Corps of Engineers, Washington, D.C. 
E. Brett, Natural Resources Center, University, Ala. 
A. P. Brown, Illinois Dept. of Conservation, Springfield 
H. E. -Brown, U.S. Dept. of Agriculture, Washington, D.C. 
W. R. Brynes, Indiana Dept. Forestry & Natural· Resources, W. Lafayette 
E. R. Buckner, U. of Tennessee, Knoxville· 
C.. Rnrhrid~e, Illinois Economic & Fiscal Commission, Springfield 
L. H. Burke, Northrup King Co., Bulan, Ky. 
A. Bush, W. K~ntucky U,, ~owling Green 
D. W. Byerly, U. of Tennessee, Knoxville 
W.R. Byrnes, Purdue University, W. ·Lafayette, Ind. 
P. Cain, Virginia Div. of Mined Land Reclamation, Big Stone Gap 
C. Call, Ohio Dept. of ,Natural Resources, Columbus 
J. L. Calver, Virginia Div: of Mineral Resources, Charlottesville 
P. Calvert, Energy & Environmental Analysis, Inc., Arlington, v·a. 
J. P. Capp, Morgantown Energy ·Research Center,- W.Va .. 
E. A. Carr, Tenn~ssee Div~ of Soil Conservation, Norris 
J. E. Carrell, U. of Mi·.ssouri - Columbia 
D. Carson, Consolidation Coal Co., Evansville, Ind. 
D. P. Carter, NERCO, Inc., Portland, Ore. 
L. Casey, U.S. Forest Service, Broomall, Pa. 
F. Charton, Roane State Community.College, Harriman, Tenn. 
E. Ciolkosz, University Park, Pa. 
S. Clark, St. George, Kan. 
R. Clusen, U.S. Dept. of Energy, Washington, D.C. 
E. Colburn, Texas A&M U., College Stat ion 
D. Coleman, Colorado State U., Fort Collins 
K. Collins, Regional Energy Environmental Center, Denver, Colo. 
D. Colyer, West Virginia U., Morgantown 
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J. B. Comer, U; of Tulsa, OklaA 
W. Cook, Colorado State U., Fort Collins 
R. Corbett, U. of Akron, ·Ohio 
R. E. Corcoran, U.S. Bureau of Mines., Washing~ton., D· •. C., 
J. Cornish, Montana Energy & MHD Res. &. D.ev •. Inst.,, :Sut:li:~· 
Counci 1 of Energy Resources Tribes, W.ashingt.on, D.c .• 
J. N·. Covey, National Ash Association, Washington., P •. c. 
R. M. Cox, University, Ala. 
G. A. Crabb, U.S. Dept. of Interior, Wasbingto.n, I;!;.,C •. 
D. Crane, U.S. Dept. of Interior, De.nver,, Colo. 
J. Cranor, Surface Mining Rec l.amation Commission,. J.~s:pe,r, ~J .. ~h 
D. B .. ,Crouch, Utah International, Inc.,·.Sanf.ran.c:isco, C.~:lddf'., 
J. A. Curry, Tennessee Valley Author:ity ,. Nor·r:i.s 
W. R. Curtis, Northeastern Forest Experiment S.tat;i;on,, BEtt'~:a.:, I<,y- •. 
R. Cuttle, Southern Illinois U., at Car:bonda.le 
R. C. Dahlman, U.S. Dept. of Energy. Washington. D,Ca 
G. D'Allesio, U.S. Environmental Protection Agency, W:as,h:i:.~g.~c:m.~. D. .•. C. 
W. S. Dancer, U. of Illinois,_ Urhana . · 
T. W. Daniel, Jr., Geological Sur,vey o·f Alaha.ma:,, Un..i.v.~:t:·s.ity.:,, Ala. .. 
S. Darby, Georgia Div. of Environmental Prot~c_t:i!c:m, M4<;::0U . 
R. L. Darneal, U.S. Dept. of Energy, Wasbington~ D,C~ 
W. H. Davidson, Surface Mined Area. Restoration: Res~4t'Ch P.rojec;t:, K.i.n~s~on, Pa. 
G. Davis, SEAM, Billings, Mont. .. .. 
P. M. Davison, The North American Coal C.orporation, Bi.sma:r:c;k_, N,:Q. 
B.L. Dearden, Dept. of Forestry, Wild.life, &. fisheries, Knox~·.ille,, Te:nn .• 
B. Deist, Staunton, .Ill. 
G. P. Dempsey, U.S. Forest Service, Pr:in_ceton, W:.V?.•. 
S. P. Devan, Allied Chemical, Jamesville, N.Y. 
D. G. Deveraux, NERCO, Inc., Portland, Ore. 
G. Dials, Mining & Reclamation Counci 1 of America, Was't\ingt<'Hl, .Q ,.G •.. 
P. Dittberner, Western Energy & Land Use Tea.m, Fort. CoUin.s, C.o.lo. 
R. Doebler, Northeastern Illinois U., Chic.~go 
D. Donner, U.S. Bureau of Mines, Denver, Co.lo. 
J. Dowell, Gulf ~tate Paper Co., Tuscaloose, Ala. 
D. Downing, Illinois Dept. of Mines & Minerals, Spdngfield 
J.C. Doyle, Environmental Policy Instit~te, Washington, P.C. 
D. Duster, Business & Economic Development, SpringHel4, lU. 
D. Dwyer, Utah State U.~ Logan 
D. T. Eagle, Tennessee.Dept. of Conservation; Norris 
T. A. Earl, M~siter & Earl Hydrogeologist~, State Golleg~, Pe~n! 
G. Early, Miller/Wihry/Lee Inc., Louisville, Ky. 
L. Eddleman, U. of Montana, Missoula 
M. Edwards, Lothian Regional Counci 1, Ediribtrrgh, Scot land 
Energy Program, National Governors Confernce, Washington, P.c. 
R. B. Erwin, West Virginia Geological· & Economic S~r:vey, Morga.ntown 
F. Evans, Geological Survey. of Alabama, University, Ala~ 
K. Evans, NALCO Environmental Sciences, Northbrook, Ill, 
D. Everhart, International Minerals & Chemical Co:rp., Lib~rtyviHe, Ill!. 
B. Evilsizer·, Illinois -Dept. of Mines & Minerals, Springfiel4 
D. s. Fanning, U. of Maryland, College Park 
s. Ferguson, Economic Regulatory Commission, .Washington, p.c,, 
E.E. Filer, Office ~f ·Surface Mining Region IV, Tulsa, Okle • 
S. Fisher, Bureau of Land Management, Denver, Colo. 
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B. Fixley, Occldental Oil & Gas Co., Houston, Tex. 
W. J. Fogarty, Jr., Old West Regional Commission, Billings, Mont. 
R. F. Follett, U.S. Dept. of Agriculture, Beltsville, Md. 
c. s. Fore, Oak Ridge National Lab. 
K. Foster, U. of Arizona, Tuc~on 
R. C. Fountain, Winter Haven, Fla. 
J. Frank, Office of Surface Mining Region IV, Kansas City, Mo. 
R. Franklin, U.S. Dept. of Energy, Washington, D.C. (3) 
J. R .. Freem·an, Sturm Environmental Services, Bridgeport, W.Va. 
W. H. Fuller, U. of Arizona, Tucson 
S. Gage~ U.S. Environmental Protection Agency, Washington, D.C. 
C. Gardner, North Carolina Dept. of Natural &·Economic Resources, Raleigh 
R. R. Gates, Illinois EPA, Marion 
C. H. Gaum, U.S. Army Corps of Engineers, Washington, D.C. 
J. F. George, El Paso Natural Gas Co., El Paso, Texas 
J. H. Gibbons, Office of Technology Assessment, Washington, D.C. 
S. A. Glen, Arch Minerals Corp., St. Louis, Mo. 
J. L. Gober, Tennessee Valley Authority, Knoxville 
J. Goris, U.S~ Bureau of Mines, Spokane, Wash. 
M. Gottlieb, U.S. Dept. of Energy, Washington, D.C. 
A. F. Grandt, Peabody Coal Co., St. Louis, Mo. 
L. Graumann, Okla. Conservation Commission, Oklahoma City 
E. Graves, U.S. Army Corps of. Engineers, Washington, D.C. 
B. B. Green, NERCO, Inc., Portland, Ore. 
L. 0. Greene, Div. of Operations & Enforcement, Madisonville, Ky. 
F. Gregg, U.S. Bureau of Land Management, Washington, D.C. 
T. W. Grimshaw, Radian Corp., Austin·, Texas 
S. Grogan, Utah International, Inc., Fruitland, N.Mex. 
C. Grua, U.S. Department of Energy, Washington, D.C. 
J. L. Guernsey, Indiana State U., Terre Haute 
F. Guiher, U.S. Army Corps of Engineers, C~ncinnati, Ohio 
J. Gulliforn, Southern Illinois U., Carbondale 
c. N. Hall III, s. Charleston, W.Va. 
G. Harris, U.S. Environmental Protection Agency, Cincinnati, Ohio 
D.M. Harvey, U.S. Senate, Washington, D.C. 
H. A. Hawthorne, General Electric Corp., Santa Barbara, Calif. 
T. G. Healy, Morrison-Knudsen Co., Boise, Idaho 
R. Hedrick, Williams Bros. Engineering Co., Tulsa, Okla. 
W. N. Heine, Office of Surface Mining, Washington, D.C .. 
S. Henning, Iowa State U., Ames 
C. Henry, U. of Texas, Austin 
J. Hereford, Dept. of Environmental Quality, Cheyenne, Wyo. 
R. E~ Hershey,.Tennessee Dept. of Conservation, Nashville 
D. Hicks, Drummond Coal Ca.·, Jasper, Ala. 
R. Hill, U~S. Environmental Protection Agency, Cincinnati, Ohio 
H. Hochmuth, Mayor & City Council of Staunton, ·u1. 
R. Hodder, Montana State U.,· Bozeman 
D. A. Hoffman, EMRIA, Lakewood, Colo. 
G. Hollett, Virginia Dept. of Conservation & Economic Development, 

Big Stone Gap . 
H. Hollister, u;s. De~t; of Energy, Washington, D.c; 
R. W. Holloway, Southwestern Illinois Coal Corp., Percy 
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G. V. Holmberg, U.S. Dept. of Agriculture, Washington, D.C. 
M. Homec, Califo.rriia ·Energy Commission, Sacramento 
W. C. Hood, Southern Illinois U., Carbondale 
R. Hornberger, Penn. Dept. of Environmental Resources, Harrisburg 
L. R. Hossner, Texas A&M U., College Station 
P. M. Howard, Greenwood Land. & Mining, Somerset, Ky. 
R. C. H·owe, Indiana State U., Terre Haute 
E. W. Hoyleman, General Electric Co., Santa Barbara, ~alif. 
P. Hubbard, .Drummond Coal Co., Jasper, Ala. 
R. T. Huffman, U.S. Army Corps of Engineers, Vicksburg, Miss. 
R. J. Hutnik, Pennsylvania State U., University Park 
W. Hynan, National Coal Association, Washington, D.C. 
E. Imhoff, Office of Surface Mining, Indianapolis, Ind. 
J. L. Jackson, The U. of Akron, Ohio 
I. J. Jansen, U. :of ·Illinois, Urbana 
M.G. Jaron, Brooks Run Coal Co., Birch River, W.V. 
I. P. Jenkins, Minin'g Ventures, Shell Oil Co., Houston, Tex. 
D. 0. Johnson, Gas Research Institute, Chicago, Ill. 
D. Jones, Office of Surface Mining, Kansas City, Mo.· 
J. E. Jones, Jr., U. of Kentucky, Lexington 
J. R. Jones, Peabody Coal Co., St. Louis, Mo. 
L. M. Kaas, .U.S. Bureau of Mines, Washington, D.C. 
R. Kail, Jim Bridger Mining Co., Wyo. 
S. Kaplan, U.S. D·ept. of Energy, Pittsburgh, Penn. 
D. E. Ka.sh, U.S. Geological Survey, Reston, Va. 
B. Kidd, Bureau of Land Management, Tuscaloosa, Ala. 
D.C. Kissock, College Station, Texas 
W. Klimstra, Southern Illinois U., Carbondale 
C~ Kolar, Southern Illinois U., Carbondale 
D. L. Koon, Madisonville Community Cpllege, Ky. 
E.W. Kruse, Skelly'& Loy, Gaithersburg, Md. 
J. Lang, U. of Wisconsin, Madison. 
T. Langston, West Central Illinois Valley Regional Planning Comm., Carlinville 
J. H. Lee, WES, Corps <of Eng., Vicksburg, Miss. 
J. H. Lehr, National Water Wess Assoc., Worthington~ Ohio 
L. Leistritz, North Dakota.State U., Fargo 
S. S. Leung, Eastern Kentucky U., Richmond 
D. W. Lewandowski, Purdue U., W. Lafayette 
T. Lewis, u·.s. Bureau of Mines, St. Paul, Minn. 
T. C. Linsey, Southern Illinois .U., Carbondale 
J. L. Liverman, U.S. Department of Energy, Washington, D.C. 
K. E. Lockridge, Environment and Safety Div., Washington, D.C. 
W. Long, Long Pit Mining Co., Knoxville, Tenn. 
P. Loquercio, Illinois Institute of Natural Resources, Ghicago 
H. L. Lovell, Pennsylvania State U., University Park· 
R. Lowrie, U.S. Dept. of Interior, Ka~ias City, Mo. 
E. S. Lyle, Jr., Al'abama Dept. of Forestry, Au}?urn 

. P. Lynch, Illinois Environmental Protect ion Agency, Springfield 
J. Maddox, Office of Surface Mining, K~oxville, Tenn. 
C. R. Malone, National~Research·Council, Mashington, D.C. 
D. R. Maneval, Office of Surface Mining, Washington, D.C. 
D. L. Manning, Pittsburg·& Midway Coal Co., Denver, ·Colo . 
W. T. ~ason, Jr.~ U;S. Fish-& Wildlife Service, Harpers Ferry, W.Va. 
S. Massie, Abandoned Mined· Land Reclamation Council, Springfield, ·Ill. 

•' 
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C. D. Masters; U.S. Geological Survey, Reston, Va. 
W. A. Master, Henningsen, Durham, & Richardson, Inc., Santa Barbara, Cal. 
M. Mauzy, Illinois Environmental P~otection Agency, Springfield 
D. Maxfield, Northern Illinoi~ U., DeKalb 
C. C. McCall, Tennessee Dept. of Conservation, Nashville 
H. McCammon, U.S. Dept. of Energy, .Washington, D.C. 
P. M: McClain, Skelly & Loy, Harrisburg, Pa. 
C. McKell, Utah State U., Logan 
G. McKenzie, Ohio State U., Columbus 
W. McMartin, North Dakota State U., Fargo 
R. McNabb, Indiana Dept. of Natural Resources, Indianapolis 
L. McNay, U.S. Dept. of Interior, Washington, D.C. 
C. Medvick, Illinois Dept. :of Mfnes & Minerals, .Marion 
D. C. Mellgren, U.S. Dept. of Interior, Elkins,. W.Va. 
G. Merritt, Bureau of Surface Mine Reclamation, Harrisburg, Penn. 
C. Messick, U.S. Dept. of Interior, Washington, D.C. 
E. V. Miller, U.S. Dept. of·A~riculture, Washington, D.C .. 
J. R. Miller, U. of Maryland, College Park 
R. A. Minear, U. of Tennessee, Knoxville 
Mine Engineer, Big Horn Coal Co., Sheridan, Wyo. 
Minerals Department, Burlington Northern, Billings, Mont. 
V. H. Minshew, The U. of Mississippi, Oxford 
J. H. Moeller, Arch Mineral Corp., St. Louis~ Mo. 
Montana Coop., Fish Research Unit, Montana State U., Bozeman 
D. Moore, ·U.S. Geological Survey, Denver, Colo. 
J. R. Moore, U. of Tennessee, Knoxville 1 

J. D. Morgan, U.S. Dept. of Interior, Washington, D.C. 
R. Morris, Harvest Publishing Co., Cleveland, Ohio 
W. Mott, U.S. Dept. of Energy, Washington, D.C. 
J. Mullan, National. Coal Association, Washington, D.C~ 
R. Murphy, Illinois ·capital Development Board, Springfield 
J. R. Nawrot, Southern Illinois U., Carbondale 
R .. Neas, Westt::rn Illinoi.s U., Macomb 
D.G. Nichols, Research Triangle Institute, ResQarch Triangle Par~, N.C. 
D. Novick, Lester B. Knight, Chicago, Ill. 
J. Nyhoff, Goose Lake Prairie State Park, Mo~ris, Ill. 
M.A. Oates, T. K. Jessup, Inc., Greenville, ·Ky. 
Office of Surface Mining, Region I, Charleston, W.Va. 
D. O'Neal, Lt. Governor, Springfield, Ill. 
W; S. Osburn, Jr., U.S. Dept. of Energy, Washington, D.C. 
M. E. Ostrom, State Geologist of Wisconsin, Middleton 
J. J. O'Toole, Iowa State U., Ames 
D. E. Overton, U. of Tennessee, Knoxville 
P. Packer, U.S. Forest Service, Logan, Utah 
J. Paone, U.S. Dept. of InteriQr, Washington, D.C. 
D. Parkin$on, U. of Calgary, Alberta 
E. Pash, U.S. Fish and Wildlife Service, Kearneysville, W.Va. 
J. Patterson, Ecological Services Lab~, Washington, ,D.C. 
R. Payne, Railroad Commission of Texas, Austin 
E. D. Pentecost, Office.of Surface Mining, Kansas City, Mo. 
C. H. ~ercy, U.S. Senator~ Springfield, Ill. ·· · · 
A. D. Pernichle Dames & Moore, Salt Lake City, Utah 
A. 0. Perry, Office of .Surface Mining, Indianapolis, Ind. 
W. A. Pettyjohn,.Robert S. Kerr Laboratory, Ada,· Okla: 



73 

G. J. Phillips, Con~6lidation Coal Co., Evansville~ Ind. 
H. Pionke, Penn. State U., University Park 
J. E. Pitsenbarger, West Virginia Dept. Cif Natural Resource·s, Gharles.ton 
W. T. Plass, U.S. Forest Service; Princeton, W.Va. 
R . L . · P owe 11 , B 1 oomi ng ton, I nd . · · 
M. Price, U.S~ House of Representatives; Washington, D;C. 
J. Pugliese, U ;S. Bureau of Mines; St. ·Paul, Minn. 
J. R. Rastorfer, Chicago State U., Ill~ 
S. Rebuck, Maryland State Bureau of Mines~. Westernport 
E. Redente, Colorado State U., Fort Collins 
J. Reed, Peter Kiewit Sons' Co., Omaha., Neb. 
F. B. Reeves, Colorado State U., Fort Collins 
P. Reeves, Office of Surface Mining, Washington, D.C. 
J. A. Reinemund, U.S. Geological Survey, Reston, Va. 
V. Ricca, Ohio State U., Columbus 
C. W. Rice, U. of Kentucky, Leiington 
D. Richardson, Geo Research, Washington,, D.C. 
W. H. Rickard, Battelle Pacific Northwest Lab., Richland, W'ash. 
H. Runkle, BLM-EMRIA, Denver, Colo. 
N. Sachs, Washington, D.C. 
F. Sandoval, U.S. Dept. of Ag.riculture, Mandan, N.Dak. 
R. L. Sanford, U. of Wisconsin, Platteville 
D.P. Satchell, Southern Illinois~., Carbondale 
R. H. Sauer, Battelle Pacific Northwest Lab., Richland, Wash.. 
W. M. Schafer, Montana State U., Bozeman 
W. B. Schmidt, U.S. Dept. of Energy, Washington, ti.c. 
T. C. Scott, Southern Illinois U., Carbondale 
W. D. Seitz, U. of Illinois, Champaign 
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