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Crandon is a town of 2,063 people In Forest County, northern Wisconsin.' 
Exxon is the world's biggest oil company2. with a workforce of 146,000. 3 The 
Interaction of these two entities and various other parties, over a proposed 
hole in the ground, provides us with an interesting geographical moment In 
advanced capitalist society. This moment exists not only In the particular 
sense of a case study of regional development at a specific place and time, 
but also In the gravitational sense of providing a focal point about which 
economic, social, and legal processes are forced to articulate. and hence 
become ordered and apparent. 

Detailed study of this unfolding event should yield insights into not 
only the conventional geographic questions of how economic landscapes evolve. 
and what the optimal balance is between social and environmental costs and 
private benefits, but also to the more subtle questions, such as: how the 
nature of the Issues and problems bestows a melange of conflicting Interests 
on different social groups, and across time and space; how the characteristics 
of the actors, and the institutional frameworks within which they relate, 
work to structure the power opportunities for pursuing these interests; how 
the very act of participation in these matters can transform both those 
Involved and the framework itself; and what the Implications of all this are 
for the further evolution of methods of control over complex physical, social, 
and economic systems. In sum, for geographers It offers the chance to expand 
Smith's original economic geography question Into "who gets what where, and 
by what rlght1114 

In this article. an attempt Is made to set out some background to current 
developments. The proposed Crandon project is detailed and the geography of 
the host area described. Likely impacts are summarized from several studies, 
and the Environmental Impact Statement (EIS) and permitting procedures which 
provide the essential framework for the judgement on whether the project 
should go ahead, are explalned. 5 Some remaining problematic Issues which could 
be the key to future developments. are also outlined, and will be addressed 
In greater analytic detail In subsequent papers. 

HISTORY AND DETAILS OF THE PROPOSED PROJECT 

Contemporary geological explorations by Exxon Minerals Company (EMe) 
in this part of the Upper Midwest began in 1969, after an airborne electro
magnetic survey revealed anomalies In the area which were first thought to 
be Interference from power llnesft Geophysical checking confirmed the presence 
of something worth further Investigation, and on July 4, 1975 a diamond-drill 
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first 'nterse~ted an orebody five miles south of Crandon. After about 250 
such test drlllings, EHC announced In Hay '976 the presence of a signlfl~ant 
minerai deposit. A company Project Team was formed In July 1977, and a notice 
of Intent to ~ollect data was sent to the State of Wisconsin In July 1978. 

Since then, EHC has established that this is a vertical, tabular orebody, 
measuring about 5000 feet by 125 feet, buried beneath 100 to ~OO feet of glacial 
till and extending down to about 2600 feet below the surface. It contains 
about 67.4 million tons of ore, some 43 mil' Ion of' which is ''massive" ore 
containing zinc metal In an Iron sulfide pyrite matrix, and about 24 million 
tons of which Is IIstringerll ore containing copper and zinc sulfides In a 
matrix of quartz. It is worth reviewing the technicalities of the proposed 
mining process for extracting and concentrating this ore In some detail , 
since its characteristics help determine the particular nature of the poten
tia' environmental Impacts. 8 

EHC has proposed extracting ore with a sub-surface drill-and-blast 
operatlon. 9 This will Involve boring a main shaft 24 feet in diameter, 
down to about 1800 feet below the surface. From this will lead five hori
zontal production levels and an Interconnecting ramp, all served by a one
pass ventilation system. The ore will be mined by blasting Inside "stopesll , 
which will alternate with pillars providing structural support. When a stope 
Is exhausted, it will be returned to pillar status by back-filling with 
waste, and another pillar will then become the new active stope. 

The disturbed ore -- about 7,400 tons per day at peak production-
will be taken to an underground crusher, where the minerals will be liber
ated from their matrix by semi-autogenous grinding, using the material's 
own weight combined with the force of grinding metal balls. IO The crushed 
ore will be fed to a concentrator where water will be added; the fine 
fraction will overflow to a cyclone, while the coarse fraction will be 
returned to the ball mill for further grinding. The overflow slurry, con
taining about 40 percent solids, then goes on to a flotation process, where 
the minerals are in effect made "waterproofll by the addition of chemicals. 
Air will be passed through this mix so that bubbles attach to the mineral 
and carry It up to the surface as a froth concentrate, containing either 
56-60 percent zinc, or 28 percent copper with 2 percent lead. The concen
trates would then be shipped via a new rallspur of the nearby Soo Line 
to out-of-state smelters and refineries, possibly In Canada, Japan, and 
Northern Europe. 

Part of the tailings left behind would be decanted and used for ba~k
fill, and the rest thickened and sent to a surface mine waste disposal. 
facility (HWDF) a mile away. This facility would comprise four large earthen 
ponds coverln 365 acres, designed with high permeability layers to filter 
and conduct water to leachate collection systems, and low permeability 
layers In the form of a bentonite-amended soil underliner and a final recla
mation cover, to minimIze spillage to the environment. Some 28.3 million tons 
of tailings would need to be disposed of durln~ the lifetime of the project, 
or about 3,000 tons dally at peak productlon. l 

The project would have a construction phase of about 30 months. The 
massive ore would then be tapped first, In project years 3 through 19, 
followed by the stringer ore, In years 19 through 32. The site would then 
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be reclaimed. The planned 36-year Investment would total $540 millions 
(In 1985 dollars). The value of all recoverable metals has been estimated 
to be around $4 billion dollars, and this one mine could eventually account 
for as much as 30 percent of total annual U.S. zinc consumption. 12 

GEOGRAPHY OF THE HOST AREA 

The proposed mine/mill site Is In rural Forest County, northeastern 
Wisconsin, though most of Langlade and Oneida Counties have also been 
designated parts of the study area when considering Impacts.') The "natural" 
environment here is mostLy northern hardwood forest and wetlands, underlain by 
sandy glacial deposits. 1 Many creeks traverse the area, drainIng Into lakes 
and the main Wolf River, which runs south into Lake Winnebago some 100 miles 
away, and thence Into Green Bay and Lake Michigan. 

The earliest white settlers In this area were fur traders. IS The first 
wave of economic development was between 1850 and 1890, when the federal sub
sidies to military roads and the In-migration of Civil War veterans helped 
develop the Wisconsin pine lumber industry. This was followed by the estab
lishment of the railroads and the use of the portable sawmill, which allowed 
logging of hardwood and hemlock and the growth of a wood products industry. 
The largest center for this was, by 1905, Rhinelander. After the pine had 
been exploited, new farmers (many of them unknowing immigrants) were encour
aged to settle on the cut-over lands, which were often of dubious agricultural 
quality. The population of Langlade County, for example, grew through all 
this from only 685 persons in 1880, to 13.553 In 1900, and 21,471 in 1920. 

After World War I came a decline in prices, with consequent agricultural 
depression, farm failures, and depopulation. Official counter-measures hinged 
on the concept of managed reforestation, and included: the 1927 'Forest Crop 
Law' (allowing restrictive zoning of cut-over land), the 1935 'Isolated 
Settlers Project' (evacuating farmers from almost 10,000 acres), and the 
establishment of State and Federally funded forests and public park land, 
such as Nicolet National Forest in 1933. Developments in pulp teChnology 
In the late 1930s allowed new use of poplar trees, which could flourish on 
charred ex-pine land, therby assuring the reforestation policy's immediate 
commercial viability. Reforestation Itself also led to growth In tourism, 
whose tax revenues by 1930 exceeded those of agriculture. This also heralded 
a reversal of the northern depopulation trend, and further economic growth 
from 1940 to 1960, particularly in manufacturing. 

However, the rail industry went Into decline from the 1950s onwards, 
and the region lagged behind national growth in the 1960s. Northern 
Wisconsin was considered distressed enough by 1970 to be Included in the 119 
county area spanning Michigan, Wisconsin, and Minnesota, which ~de up the 
development area of the Upper Great Lakes Regional Commisslon. lb During 
the 1970s, the three-county area shared in the national "counter-urbanlzatlonll 

trend, with Its aggregate population growing by 17.3 percent during the 
decade. 17 A 1983 study by the Wisconsin Department of Development found 
this was not accompanied by healthy economic growth: northern Wisconsin 
demonstrateg the slowest post-197S recession manufacturing growth rate In 
the state. 1 Population increases may Instead have been more related to 



Increases In the already large retired segment: the percentages of county 
population over age 65 In Forest, Langlade, and Oneida Increased between 1970 
and 1980 from 13.8 percent to 16.3 percent, from 14.6 to 16.3 percent, and 
from 13.1 to 15.1 percent, respectively, compared to an Increase from only 
9.9 to 12.0 for Wisconsin as a whole.l~ 

Today, the area Is stili Important for agriculture, particularly dairy 
fanning and potato growing. It Is best known to other Wisconsinites and 
Chicagoans, though, for camping, rafting, fishing, deer hunting, second 
homes, and retirement settings. The main industries supporting the 51,338 
people of the three county area are related to tourism, logging, or government. 20 
It remains one of the poorer parts of the state, with the 1983 per capita 
income In Forest, Oneida, and Langlade Counties being only 53.5, 82.3. and 
66,0 percent, respectively, of the statewide average. 21 Unemployment rates 
at the same time were 18.5. 10.4, and 10.1 percent, respectively. compared 
to 10.4 for Wisconsin and 9.6 for the natlon. 22 

The current soclo-economic problems of the area include the seasonal 
nature of many employment opportunities, the vulnerability of small local 
economies to Individual large plant closures, the struggle to encourage new 
economic development and to provide adequate services in sparsely populated 
rural areas, and the continued out-migration of younger people in search 
of the greater social and employment opportunities offered by metropolitan 
areas like Green Bay, Madison, the Twin Cities, Milwaukee, and Chicago. 
The area is also home to four groups of Native Americans. The 710-member 
Forest County Potawatomi and the 343-member Mole Lake Sokaogon Chippewa 
(Ojibwa) live within a few miles of the proposed mine site. The Menominee 
Nation (3,373 members in the county of the same name) and the Stockbridge
Munsee Indians of Bowler, are some 60 miles away. Historically, relations 
between these groups and the whites have been strained: the Chippewa have 
filed suit in Federal Court claiming the mine site itself is on land promised 
to them in 18SS but never handed over.23 Contemporary relations have often 
been just as difficult, and occasionally even violent, with disputes over 
topics like spear-fishing rights. The social, educational, and economic 
opportunities open to the native groups, and the standard of living In their 
areas continue to be less than the statewide averages, while the Indian 
groups' preferred courses of development are often divergent from mainstream 
aspirations. The project thus has the potenti a l for ameliorating some of 
these conditions by improving economic opportunity, but also for further 
dividing the local community groups by selectively bestowing such benefits. 

LIKELY IMPACTS 

The likely impacts of the proposed mine on the local area are varied. 
complex, and interlocking. A logical way to systemat ize them is to start 
with likely impacts to the physical environment. and particularly the 
effects on the hydrological cycle, for three main reasons. First. the key 
features of the mining process which are likely to generate environmental 
Impacts are the underground use and contamination of water. Second. water 
represents a unif'ed environmental system on which human activity depends. 
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It constitutes the thread of life for this part of the world, in the sense 
of, for example, domestic usage, the recreational resource possibilities, 
and for the Hole Lake Indians In particular it has an Important economic 
and spiritual role for their locationally-specific rice-gathering culture. 
Fourth, water rights are the pivot on which many of the legal measures 
governing such proposed developments are founded. 24 The likely impacts 
to water will be both quantitative and qualitative. 

Hlnlng to the planned depth will require physical Interception of the 
natural flow of groundwater -- estimated to be about 2,500 gallons per 
minute Into the mine -- so as to keep the production levels dry.25 This 
will create a cone of depression In the groundwater contours around the mine. 
with possible disturbance to the levels of nearby lakes and streams. Origin
ally, EHC, on the basis of one test boring, believed the area's main lakes 
were "perched." Further borings done at the request of the Wisconsin Depart
ment of Natural Resources (DNR) revealed that only one, Oak Lake, Is perched, 
while the others are In fact "seepage" lakes whose outflow is thus likely 
to be affected by any drawdown of the water table. 2b By law, EHC would have 
to make good any changes In the water levels affecting wells and navigation. 
A IImitlgation plan" has thus been proposed wherein EMC would pump artificial 
supplements to affected water bodies from wells In the acquifer and from 
the groundwater collected in the mlne. 27 The likely effectiveness of this 
plan Is disputed. 28 

Processing of the ore may create further hydrological impacts, of a 
chemical nature. Waste water from the mine will be treated to required 
standards and discharged into Swamp Creek. Mill waste will be a mixture 
of water, chemicals, and broken rock. Water from the mill process will be 
recycled and periodic discharges are planned. This would be the only sig
nificant industrial discharge into the Wolf River system north of the 
Menominee reservation. A significant amount of waste rock will also be used 
to backfill the mine. Waste tailings not used for backfill will be routed 
to the HWDF, where they will remain a permanent threat to groundwater, and 
in need of constant monitoring. 29 The problem with this concerns the risk 
of a certain chemical reaction: waste containing pyrites has the potential, 
with exposure to air and water, to oxidize and generate an acid leachate. 
This can then provide a breeding ground for particular bacilli, causing a 
further drop In the pH levels. Unfortunately, bentonite, which lines the 
MWDF, Is broken down by acid. There is thus a need for alkaline conditions 
to be maintained, not only during the years covered by the permit but also 
after. If this major construction challenge is not successfully met, there 
Is a risk the solid waste will enter and contaminate groundwater. One 
expert has issued the general caution that "Storage of large volumes of 
contamlnants •••• for long periods of time in a humid environment (such as 
Crandon) without some form of environmental contamination has never been 
successfully accomplished in the United States."30 

These potential quantitative and qualitative changes to public water 
could then lead to various social and economic impacts, such as alterations 
to property values, decline In attractIveness of the area for recreation and 
retirement, and possible damage to the wild rice crop which forms an impor
tant part of the Informal Chippewa economy. Other soclo-economlc Impacts 
are not so directly tied to water changes, but rather to the project Itself, 
and are tess easily evaluated because they interlock In some cases with 
systems operating at a world scale. 
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The mine Is forecast to generate direct employment of about 620 
operations jobs at the peak of the shorter construction period. DNR fore
casts one other secondary Job for every two of these direct jobs. so that 
total proJect-related employ~nt might peak at 1,231 jobs. During the 
last year of the construction phase and during peak operations the project
related employment might repre~ent 5.5 and 4.0 percent, respectively, of 
total three county employment.]1 Associated population Increases would 
peak at 2,076, or 3.8 percent of the projected three-county population of 
53,935 In the without-proJect scenarlo. 32 State tax revenues are anticipated 
to be $219 mi Ilion over the lifetime of the project, with about $102 million 
of this coming via corporation Income taxes and $117 million coming from 
net proceeds taxes. 33 Some of this money would be passed down to cover 
the cost of mining-related local Impacts, while several jurisdictions would 
also experience "significant reductions" In property tax rates, through 
their Increased base. 34 EHC's summary belief is that the project will be 
IIgood for the county, good for the state, and good for the U.S. 1I35 DNR 
appears In broad agreement economically, stating In the Draft EIS that 
"Overall, Jge preponderance of economic effects of the project would be 
posltlve." 

However, concerns have been raised about whether the total projected 
direct employment level would be reached given recent productivity trends 
In the mining Industry, and what proportion of the direct jobs could be 
taken by local resldents. 37 If this turns out to be low, there Is the 
prospect for an influx of population to the area, creating on the one hand 
the potential for increased markets and further economic development, but 
on the other, potentially Introducing a transient social element and putting 
a strain on local services. In some sectors -- particularly SChools, road 
maintenance, and health personnel -- services in parjA of the study area 
have been detailed to be inadequate even at present. Consultants to EHC 
have argued that "boomtown" conditions, such as those experienced by many 
Rocky Mountain mining communities In the 1970s, are unlikely to tr~~spire 
here because of geographical differences In antecedent conditions. It 
has been questioned just what precisely are the significant points of 
comparison for such a judgement. and further, whether enough attention has 
been paid to the local consequences of repeatedly Interrupted mining activity 
or early closure. 40 The 20 largest zinc mines in the country had, in the 
ten years prior to 1984. II strikes, 6 closures or substantial reductions In 
production, and one closure due to technical difficuttles. 41 The history 
of the Lake Superior mining region Itself is "replete with examples of boom 
and bust cycles of mining actlvlty."42 In particular, the White Pine 
Copper mine in Michigan has had, since 1964, four strikes, two shutdowns, 
and four Instances of laying off 125-1850 workers. Its labor force, when 
the mine is In production, has varied from 565 to 2852, with these two 
extremes coming within just two years of each other. 43 

The whole latter phase of the Crandon project Is also less certain 
because of low world prices for copper, whose long-term trend is towards 
being "deslgned out" of, for example. electrical goods. Future world demand 
for zinc, though, has a more healthy outlook, with tr~~ds towards Its 
increased use In galvanising of steel, and In paints. The U.S. Bureau of 
Mines has forecast that U.S. demand for zinc (62 percent of which is presently 
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satisfied from abroad) will grow 2.2 percent annually for the rest of the 
century. The Wall Street Investment bank of Goldman, Sachs also forecast 
In early 1986 that lithe economic growth prompted by cheaper oil, to~ether 
with currentlow metal prices, may In time boost demand for metals." 5 
Huch. therefore, depends on future world economic conditions, international 
events, and the value of the dollar, all of which will affect how this pro
posed Crandon project compares with others In Exxon's portfolio of possible 
Investments. Unfortunately, whether smal l local workforces numbering around 
600 would be preserved In the event of an untoward confluence of world events 
Is doubtful. For example, after the April 19d6 Geneva conference of OPEC 
ministers, when 011 Industry analysts were concluding " ••••oilmen and OPEC's 
own citizens no longer have any excuse to assume that their cheap-oil troubles 
will be dissipated with a bounce back in the price next week, next month, or 
next year," It was reported tha~6Exxon was going to trim its workforce by one 
quarter, or over 36,000 people. Others have counseled that potential 
fluctuations must be put in a longer-term perspective, that the history of 
the Midwest Is one of continual adaptation to In- and out-migration, and 
that IIlf we were to establish stability and permanence of operations as pre
requisites for permitting industrial enterprlses'4not much Industrial activity 
wou I d be Ieft I n the Un i ted States or e lsewhere. 1I 7 

THE EIS PROCESS IN WISCONSIN 

The legal framework governing the proposed mining activity is a complex 
one involving several different laws. procedures and requlremen4~' acted on by 
several parties and agencies at all three levels of government. The most 
Important mechanisms Influencing the decision on whether this project can go 
ahead, and the exact form and condItions under which it might operate, are 
the Environmental Impact Statement process, and the Permitting process. 

An EIS Is required on all "major a§ate actions significantly affecting 
the quality of the human envlronment. 1I Its main purpose is to force 
consideration of the whole project. in contrast to the piecemeal fashion 
In which specific permits can be dealt with. The EIS Is the responsibility 
of DNR. which must describe the project to the public, outline the likely 
Impacts, propose alternatives, and defend the EIS as being lIadequate and 
complete." 50 The Draft EIS for Crandon was issued on Hay 12, 1986, and 
public meetings held on It at Nashville. The DNR has to consider comments 
made there, and in writing, before issuing the Final [IS. probably in October 
1986. The EIS Is not an approval but merely a requirement to be fulfilled 
before permitting can be considered. Several permits are needed, but the 
umbrella one will be that for mining, which, If granted, wIll be good for 
30 years. 

The EIS procedure and the permits process come together at the Master 
Hearing, which must take place 90 to 120 days after the Issue of the FEIS. 
Here, DNR must defend the FEIS and EHC must show It deserves the permits. 
"Draft permits" may already have been Issued beforehand, so as to make public 
the condItions which might be included on the potential final permits. The 
Haster Hearing will consist of two parts: fl rst, an "Informatlonal" hearing 
with comnents from anyone Interested, and second, a "contestedll portion with 
expert witnesses giving testimony under oath. For the contested proceedings, 
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there are so far 11 parties (mostly governments). who will be able to give 
evidence and cross-examine witnesses In front of a Hearing Examiner from the 
Wisconsin Department of Administration. That individual will then prepare 
the draft decision for consideration by either the Secretary of DNR or the 
Secretary's delegated Impartial decision-maker. Issue or denial must be 
decided within 90 days of the close of the hearing. If Issued. the mining 
permit may have conditions attached, and may be sold by EHC, virtually as 
a property right, to another company willing to assume those conditions. 
This whole procedure does not supplant other legal challenges to, or required 
standards for, the proposed Project, nor does it prevent subsequent actions 
against the granting of the permit or the conditions thereon: once issued, 
however, the holder Is presumed to have satisfied reasonable objections, 
and the burden of proof reverts to the challenger.51 

In sum, Industry representatives feel that "No Industry In Wisconsin 
Is as heavily regulated as is mining. Nor is the environment more protected 
from any Industrial activity by more overlapping regulations than it is from 
mlnlng."52 Legal experts qualify this by pointing out that since much of this 
regulatory framework was originally devised through a consultative process 
with the mining Industry, and enscribed in Statute largely In response to 
the Crandon discovery, it Is, .as yet, untested.53 

UNRESOLVED ISSUES AND fUTURE DEVELOPMENTS 

At present, revisions of the DEIS are being prepared in the light of 
earlier criticisms. The main areas of dispute over physical environmental 
impacts appear to be: the precise geographical extent of groundwater dis
turbances, the adequacy of mitigation water plans, the long-term effects of 
blo-accumulation of contaminants, and the future structural Integrity of the 
MWDf. The main arguments over potential soclo-economlc impacts revolve 
around: the size and origin of the workforce, the prospects for local hiring. 
the chances of boomtown and boom-and-bust development, the Implications 
for Indian communities. and how intergovernmental mechanisms can deal with 
public costs and benefits which even now are predictable as being unevenly 
spread over time and space. Even if DNR successfully incorporates the results 
of further analysis In these areas. there is still the question of how to 
weigh the trade-offs between non-comparable impacts, and how to make a final 
decision against the statutory, but difficult to interpret, criterion that 
the proposed mine "will not result In a net substantial adverse economic 
Impact in the area reasonably expected to be most impacted by the activity."54 

CONCLUSION 

The Crandon Project encapsulates many of the issues involved when society 
tries to bring private economic activity under some degree of social control. 
The myriad Interwoven externalities. and the uneven distribution of costs. 
benefits. risks, and profits, across individuals. social groups, and juris
dictions, as well as across time and space, provide an interesting challenge 
both to a democracy's pursuit of efficiency and justice, and to the simplified 
models of the academic. 
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The problem generates the uneven impacts; the Impacts bestow conflicting 
Interests on unequal parties; the Interests can be pursued by the use of 
power; power Is bestowed by the framework; the framework contains windows 
of opportunity for power which can be conditIoned by use. All of this Is 
a far cry from both the neoclassical conception of economic activity as a 
multitude of small producers making decisIons facing the same demand curve 
and minimally Influenced by government, and the radical conception of It as 
a struggle between monolithic, homogeneous, spatially-Invariant and distinct 
classes. governed by an overarching (but unqualified) system of property 
ownership. Clearly, a more sophisticated and realistic economic geography 
paradigm Is needed to frame our understanding of the observed economic land
scape: one which makes a virtue of the complexities and specificities of a 
case Interpreted within its context, and one which identifies the shifting 
and vulnerable points of potential leverage which can be used by policies 
and actors to Influence outcomes in accordance with received interest. 

In the Crandon case, the potential impacts in the physical environ
mental realm can be the subject of technical scientific examination, com
puter simulation modelling, engineered tests, objective comparison with 
measurable legal standards, and of debate between "experts". The main 
challenge there Is In extending and applying scientific knowledge about reac
tions which are complex but nevertheless governed by discernible natural 
laws. Their solution thus lies largely in encouraging the operator to design 
robust systems with generous safety margins and built-in contingency plans. 
However, potential Impacts in the socioeconomIc realm are less easily reduced 
because the existence of different value systems confuses the source of 
legitimacy for "answers", and because much Is contingent on future human 
decision-making. The challenge before Wisconsin Is thus to design and operate 
a social analogue of the physical laws, such that hoped-for soclo-economic 
outcomes have the best chance of materializing. 

Wisconsin's version of the legal-adversarlal method attempts this by 
creating a narrow window of opportunity where the potential operator can be 
held to account by those likely to be affected. but it does so before a spoon
ful of earth has been removed. The validity of "account" in this Instance 
thus comes from the realm of theory, projections, and hypothetical comparisons 
with analogous areas. rather than from direct experience, and this itself 
bestows power on those who can capture the theoretical and conceptual bases 
of studies and arguments prior to activity. Whether this Is the "best" way, 
Crandon will be the first full test of this machinery, and some important 
lessons stand to be learned which geographers, with their systems approach 
to the Interlinked human and physical worlds, will be uniquely placed to 
Interpret. 
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FOOTNOTES 

1. 1984 estimated population, taken from p. 738 of State of Wisconsin Blue 

Book, 1985-1986, Wisconsin Legislative Reference Bureau, Hadlson. Wisconsin. 


2. The mining permit applicant Is ExxonHlnerals Company, a subsidiary of 
.Exxon. 

3. The Economist. April 26, 1986, p. 76. 

4. Smith, D.M. 1981. Industrial location: An Economic Geographical Analysis. 
New York: John Wiley. 

5. Valuable sources for background Include, In chronological order: 
Prellmlnar Socioeconomic 1m act Anal sis of Exxon1s Pr osed ect, 
prepared by Denver Research Institute for Wisconsin ONR, July 19 5i Ora t 
Environmental 1m act Statement Exxon Minerals Com an Zinc-Co er Mine, 
Crandon. Wisconsin, by the State of Wisconsin Department 0 Natural Resources, 
Public Service Commission, May 1986; talk by Mr. Barry Hansen, Exxon Hlnerals 
Company Permitting Manager, RhInelander Office, to a seminar at the Department 
of Mining, University of Wisconsin-Platteville, 16 July 1986; talk by Ms. 
Waltraud A. Arts, Public Intervenor's Office, Wisconsin Department of Justice, 
to a semInar at the Department of Hlnlng, University of Wisconsin-Platteville, 
16 July 1986. 

6. Talk by Hr. Barry Hansen, Exxon Minerals Company Permitting Hanager. 
to a seminar at the Department of Hlnln9. University of Wisconsin-Platteville, 
16 July 1986. 

7. Hansen talk. 

8. For a more detailed graphical description of mining terminology, see: 
Guide to Underground Mining. Methods and Applications, Atlas Copco MCT AB, 
Stockholm Sweden, 1980. 

9. Hansen talk. 

10. See p. viII of Draft Environmental Impact Statement. Exxon Hlnerals 

Company Zinc-Copper Mine, Crandon. Wisconsin, by the State of Wisconsin 

Dept. of Natural Resources, Public Service Commission, May 1986. 


II. DEIS, p. 13. 

12. See a letter from Eugene Cameron. Emeritus Professor of Geology, 

University of Wisconsin, to Ms. Waltraud A. Arts, Assistant Attorney

General, dated March 17, 1986, 3pp. See also Hansen talk. 
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Wisconsin 

13. The DE IS liS tudy areal! does not Inc Iude every po II t I ca I ent I ty 
wi thin the three-county boundary, though data I iml tatlons often restrict 
reporting of relevant statistics to the county level. See DEIS, p. 79, 
for an explanation of defining the study area. In this paper;-the term 
"study area" and "areal! refer to the whole three-county area. 

14. See DEIS. 

15. This brief historical description is 
Prellmlnar Socioeconomic 1m act Anal sis 
prepared by Denver Research Institute or 
monograph written for DRI by Richard Zeitlin. 

16. Planhln and Pro ress In the U er Great Lakes Re Ion: the R 
Development Plan 0 the Upper Great Lakes Regional Commission, 
The UGLRPC was one of eight Regional Action Planning Commissions set up under 
Title 5 of the 1965 Public Works and Economic Development Act. but repealed 
In August 1981. 

17. This term was brought into common use by the geographer Brian Berry in 
Urbanization and Counterurbanization, SAGE. Beverly Hills, 1976. 

18. See p. 10 of Wisconsin Manufacturing: County, SMSA, and Regional 
Analysis, by Kay Plantes and C~rol Tank, Wisconsin Department of Development 
(undated, but catalogued as April 1983). 

19. See Table 9. p. 43 In Preliminary Socioeconomic Impact Analysis. 

20. Calculated from p. 781 of Wisconsin Blue Book. 
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23. See Table 9. p. 43 In Preliminary Socioeconomic Impact Analysis. 
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28. See p. 37 of Review of the Assessment of Impacts on the Groundwater 
System at Crandon, by Douglas Cherkauer, Dept. of Geological and Geophysical 
Services. University of Wisconsin-Milwaukee. Hay 27. 1986. 
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30. See Wls&onsln Mining laws and Regulations Current as of January I, 1983, 
prepared by the Wls&onsln Association of Hanufa&turers and Commer&e, Milwaukee, 
Wisconsin. 

31. ~, p. 162 and Table 3-35. 

32. ~I Table 3-32. 
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3~. DEIS, p. v. 
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36. ~,p. 189. 

37. See Denver Research Institute's 'Preliminary Economic Impa&t Analysis 
of Exxon's Proposed Crandon Proje&t l : A Review, by Chris Thompson, Dept. of 
Geography, University of Wls&onsln-Madlson, March 1986, pp. 8-10; and Productivity 
Measures for SeJected Industries, 1954-1983, u.s. Dept. fo labor, Bureau of 
Labor Statistics, Bulletin 2224, February 1985, pp. 15-19. See also 
Preliminary Socloeconlmic Impact Analysis. pp. 13-27 and Appendix A. 

38. See the graphic descriptions in Preliminary Socioeconomic Impact 
Analysis. pp. 68-82. 

39. Report on Current Conditions. Socioeconomic Assessment. Exxon 
Crandon Project, prepared for Exxon Hlnerals Company by RPC Inc, Austin 
Texas, August 1981. 

40. See Exxon Minerals Company's Proposed Zin& Mine at Crandon, Wisconsin: 
Employment Requirements and Local Labor Market Characteristics, by C. Thompson, 
0, Kaplan, and A. dlAmato r report to the Public Intervenor's Office, Wisconsin 
Dept. of Justice, Madison, Wisconsin, forthcoming 1986. See also Comments on 
Denver Research Institute's "Prellm'anr Socioeconomic 1m act Anal sis of 
Exxon's Proposed Crandon Project, memo to Waltraud A. Arts from Pro. Arnold 
A. Alanen, Chair, Dept. of Landscape Architecture, University of Wlsconsln
Madison, June 13, 1986, and letter from Duncan A. Harkin, UW Extension 
Specialist In Natural Resource Economics to Howard Druckenmiller, Wisconsin 
DNR, July 7. 1986. 

41. Harkin letter. 

42. Alanen memo. 
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4s. The Economist, April 26, 1986, p. 76. 


46. Ibid. 

47. See a letter from Eugene Cameron, Emeritus Professor of Geology, 
University of Wisconsin, to Ms. Waltraud A. Arts, Assistant Attorney-General, 
July I, 1986, 2 p. 

48. Wisconsin Hlnlng Laws. 

49. Wisconsin Environmental Polley Act (WEPA), Wis. Stat. , • II • 
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