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HISTORY 0 THE MINHESOTA RESOURCES 6QMMISSION COPPER-NICKEL STUDY
On Januavy 27, 1972, the Governor‘raqueéted the formation of an Inter-
Agency Task Force on base metal mining impacts in Minnesota. This executive
initiative resulted in a comprehensive review of state mineral policy,
regulatory powers of the state, mineral potentia]; metal markets, mining
methods and processes of benificiation, reduction and refining, potential
environmental impacts, petential econémic impacts, and attitudes of state
residents toward economic development and environmental protection in northern
Minnesota. The Task Force report released in January 1973 did provide the‘
first comprehensive discussion of the issues that would be involved in a copper-
nickel development decision. However, it was not the chorge of the Task Force
to conduct a detailed analysis of environmental and socio-economic impacts.
Accerdingly, during the 1973 session of fhe'Legis]ature, the Miimesota
Resources Coirmission (MRC) appropriated $100,000 to the Minnesota State Planning
Adency for a cepper-nickel study. Chapter 720; sec. 433 Subdivision @
Subparagraph f of the Laws of Minnesota for 1973 states:
The Department of Natural Resources, the University of
Minnesota and the State Planning fooncy will veport to
the Tegislature on the cconomic nends and problems yelated
to the development of a copper-nickel iadustry in finnesocla
and the environmental impact of the various development
proposals.
This initiative by the Legislature, which was in part based on the Tesk
Force report and its recommendations, represcnted legislative recognition thot
a detailed analysis of base metal mining fmpacts should be conducted prior to the
introduction of such an industry in Minnesota, Such anticipatory action by the
Legislature suggesled their concern  that the Statz be able to avoid or minimize
adverse environmental and socio-cconemic fmpacts and simultencously be able to

make an informed decision ahout the use of this mineral resource, Furthermorc,




the initiative clearly signals the Tegitimate intent of the legislature to be
involved in this natural resource decision.  Anticipatory planning for major
development decisions has not been a frequent occurrence at eithér the federal,
state or local levels of government. Consequently, the action taken on the
copper-nickel issue by both the Governor and Legislature of this State is in a
sense historic ang clearly what is necessary for wise use of the State's natural
resources. . .

On January 31, 1974 a Cu-Ni study proposal was submitted to and. approved
by the MRC. That proposal outlined four comﬁonents of the study. The combonents
are: a socio-economic assessment, an environmental assessment, the design of
a regional monitoring program, and a technology assessment.

“In addition to the four major combonents three additional studies were
initiated in the work program: (1) an analysis of world supply and demand for
copper nickel (2) a study of bedrock geology, mineral potential and mineral
Teases in the Arrowhead region of Minnesota and (3) the development of Cu-MNi
mining models which illustrate the inputs ahd outputs of alternative mining and
refining technologies.

The enclosed document is a summary of the findings of the socio-economic
assessment and the international supply and demand for copper-nickel.
Unfortunately summary statements are too brief to reflect all the findings of
studies such as this. Persons interested in méthods, data collection techniques

and analytic assumptions are encouraged to read the technical reports.

THE NATURE OF THE SOCIO-ECONOMIC ASSESSMENT
Introduction | |

The proposed mining of copper~-nickel ores in the Arrowhead Region has the

potential for significant influence on the future socio-economic characteristics



of that area. New industrial activity is accompanied by increased employment,
population, and governmental revenue. At the same time, however, mining
development may entail costs for the provision of governmental services or
costs in terms of environmental harm. A myriad of policy choices for governmental
actién is available for balacing costs against benefits of mining activity.
What is needed is a means for evaluating the alternative choices to determine
the relative magnitudes of the foresecable impacts as a foundation for rational
decision making.

This assessment is intended to provide some essentials of that foundation.
Its purpose is the 1dentificatidn of cause-effect relationships between copper-
nickel mining development and selected socio-economic characteristics in the
Arrowhead Region. It is intended to present some methodoiogica] approaches and
p1éusib1e answers to'the following questions: |

~How will mining development affect future regional employment?
unemployment? population?

~What revenues may the state expect from different levels of
copper-nickel development?

-What kind of capital expenditures will be necessary to provide
services for future human and industrial needs?

The analysis proceeds by using available data to suggest what may bhe
reasonably expected impacts of alternative levels of copper-nickel development,
The analysis is also applied to an optional scheme of development consisting of
the'introduction of new public administrationAjobs to the Arrowhead region. This
variation allows the decision-makers to compare mining development with other,
non-mining types of regional development strategies.

The analysis has.focused on the Arrowhead regional economic system and its
development prospects. The reason for ﬁhis regional perspective is that copper-

nickel mining development does not occur in a vacuum, but rather interacts with



other development committments and opportunities such as taconite mining

expansion, recreation industry growth, and service and trade employment growth,

FINDINGS: INTERNATIONAL SUPPLY AND DEMAND COPPER AND NICKEL

The Market for Copper

Although fhe availability of substitute materials and technologies suggest
that demand should be relatively sensitive to price, the importance of copper
in the world market reduces that sensitivity to some extent. In the long-run,
however, because of substitution, copper demand will brobab]y be more sensitive
to price than it has been in the past.

‘Minera1 “reserves" are defined as those deposits that are profitably mined
at current prices. Thus, the extent of world copper "reserves" depends upon the
state of the minfng art as well as the brice of copper. Despite the resulting
dynamic nature of reserves, it is important to note that U.S. domestic reserves .
represent close to one quarter of the world total. Communist nations possess
only very small reserves. 4

The nétions most important fqr mineral supply assessment are those with the
largest reserves. The political and economic environments of these nations
have great potential impact upon reliability and/or availability of supplies.

The U.S. is largely self-sufficient in copper, producing 21% while consuming
26% of the world total. Reserves of 24% of the world total closely approximate
its historical consumptjon share.

Chile has the sccond most abundant reserves, with 16%. It accounts for about
10% of world production, almost all of which it exports. Although the Chilean
government under Salvador Allende effected large scale expropriation of foreign
investments, recent trends by the present governmeht indicate return to more

market-oriented economics. Although the copper industry has been nationalized,



diverting some markét power to the government, the new government Has not
qhosen to utilize that position for po]itica]Aends.

The U.S.S.R., whicﬁ has about onc-tenth of the world's reserves, onc-seventh
of the world's production, consumes about 13% of world supplies: Thus, the
U.S5.S.R. is largely self-sufficient, and non-competing with the U.S. in world
markets.

Canada produces about 11% of world total from deposﬁts representing 4% of world
copper reserves. Consumption is small, allowing Canada to be a large exporter
to both Japan and the U.S. There does not seem to be much danger that
Canadian supplies to the U.S. will be curtailed.

Zambia, Zaire, and Peru are other large-reserve nations, with world shares
of 8%, 7% and 6% respectively. A1l three nations have experienced nationaWﬁzation
of their copper industries to some extent, but national develeopment goals have
undercut the ability of any of these governments to wield significant world
market power.

Chile, Zambia, Peru and Zaire have joined together in an organization of
copper-exporting countries, CIPEC. The four nétjons have an aggregate of 37% of
worTd reserves and a combined 1973 production of 29% of global mine output; they
consume less than 1% of world refined conper. Despite the banding togethor
of these nations, it does not appear Tikely that they will command sufficient
market power to duplicate the highly effective cartel-embargo actions of OPEC, the
0i1 producing group. The CIPEC nations have wrested some market power from the
formerly dominant multinational corporations, but indications arc that they
have been unable to assert this power to their own advantage. CIPEC has suffered
from a lack of coordinated power and from a lack of trade independence necéssary
for clout. The result has been afba1ancihg of the market power between the CIPEC

group and the MNC's--making for a relatively free trade in copper. This balancing



of market pdwers is expected to continue, and thus, the danger to consuner nations
of a copper-embargo seems rather remote.

Although the copper industry has traditionally been highly integrated and
concentrated, a number of trends have developed over the past 10-15 years to
dilute the strength of the natural oligopoly. Large market shares have been
placed in the hands of nationalist governments. For other reasons, these
nations have been unable to assert their market power, and it appears they will
not be able to do so in the future.

The availability of copper suppiy depends on many additional factors, such
as technological advances, pricé, recycling efforts, and population. On

balance, there seems to be 1ittle danger of supply shortage in the foreseeable

future, either from market imperfections or from technological road blocks. In 1971,

world reserves had a 53 year supply Tifetime at.1971 production levels.
Given the willingness of consumers to pay the expected hfgher real costs of
extfaction and recycling, world copper resources should not be exhausted in
50 years, but rather, should continue to remain available and p1ént1fu1 for
centuries.

Copper prices should reflect closely the real costs of ‘production, since the
balancing of interests should keep the copper mquet near free-market operation.
Simple extrapolation of past trends indicates that copper prices should increase
about 250% by the end of the century: Perhaps more realistically, the price
(adjusted for inflation) will increase 4 to 5 times 1970 levels. In the first
case, the average annual increase ‘would be about 3% while in the latter case, the
annual real increase would be about 5.5% . These annual increases should be
valuable in making décisions about timing for any development of domestic copper

mining activities.



1t is expected that the U.S. willcontinue 1té present shard of world
consumption for the rest of the century. Increasing domestic dependence upon
foreign sources of copper does not appear to be a worvisome Q1tuation. The
u.S. does not face dangers of copper dependence ¢imilar to those found in the case

of oil.

The Market Tor for Nickel

Despite the importance of nickel as an alloying material in steel, and hence
its importance in military applications, there are alternative materials
available to replace nickel in essentially all of its uses. Although the;e
substitutes suggest nickel demand sensitivity to price, the importance of the
metal and the cost of alternatives operate to make consumption 1ess dependent
on price. In the long run, the demand for nickel, like that for coppers will
be more sensitive to price.

U.S. nickel "peserves', 8s estimated in 1970, represent @ relatively
insignificant portion of the world total. The U.S. produces yirtually none of
the nickel it uses. present domestic produCLwon involves one small mine in
Oregon. Most U.S. domestic nceds are met by extensive Canadian resources.

The 1970 npeserve” data must be qualified. Tinprovements in exploratory,
recovery, and processing techno1bgies accounted for a five-fold expansion of
wpeserves" in the decade 1960-1970. It is assumed that further rapid developments
will take place. Additional 1dent1f«ed resources are 1ikely to become "peserves"
in the future. Resource distribution suyqgests that the 1970 res erve allocation
among nations is subject to some errovr. Nickel resources of the U.S., mostly
because of the huge Du}uth Gabbro formatjon, are considerably move significant
vis-a-vis the rest of the world than would be expected from the 1970 wposerve! dato.

1f identificd resources are examined, the .S, deposits, including those in
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Minnesota, represent about 174 of world totd]. If Minnesota is excluded, U.S.
jdentified resources represent about 2% of world total. Thus, Minnesota's
position in the world nickel market is very important.

It is important to note that world nickel resources are vast. Even under
the conservative 1970 reserve estimates, world consumption at 1970 levels could
not be satisfied from primary sources for 120 years. Under more liberal
interpretations of nickel supplies, this 1ifetime could be egtended to about
200 years. If recycling is taken into account, these estimates expand considerably.
Recovery of secondary materials has been expanding, from about 8% of consumption
in 1960, to about 22% in 1972. In-use nickel represents a very substantial
domestic resource.

Cuba possesses almost one quarter of identified global nickel resources,
although its production accounts for only 5% of world output. The U.S.S.R. also
possesses significant nickel deposits. Together, the Communist nations control
about 1/3 of world resources. Traditional chilly relationships between the
U.S. and these nations have frustrated trade, but at the same time, have
prevented U.S. dependence. |

New Caledonia possesses substantial nickel reserves, perhaps up to 22% of
world total. New Caledonia is a French overseas territory that accounts for
about 15% of world production. Most of this nickel is shipped to Japan.

French and Japanese influence seem to dominate there, so that New Caledonian
nickel, although increasing, has not yet become a major American source of
supply.

Canadian nickel represents the most important source of U.S. supply.

Canada possesses up to 20% of world nickel eﬁdowments, and 37% of this is
exported to the U.S. It is expected that the export-oriented nickel industry of

Canada will continucto be the primary supplier of American nickel needs for the



foreseeable future. canadian mine production in 1973 was nearly 1.5 times the
total consumption of nickel in all of North and South American during that same
year.

Indonesia, the Phillipines, and Australia possess approximately equal
resource shares, from 5 po 10 -percent of world totals. The market thus
breaks down as follows: Communists control about 1/3 of world resources,
developing nations possess another third, and the last third is diétributed
among developed Western nations.

~ This division of market power is one reason why an OPEC-type organization
in nickel is extremely unlikely. Another is that collusion is not compatible
with economic development goals of the nickel-rich nations. Third, no group
seems likely to amass market power sufficient to a11bw collusive action for
political or economic purposes. A cartel or embargo is extremely improbable.

The nickel industry, like that of copper, is characterized by concentration,
a high degree of vertical integration, and’barriers to entry. The concentration
%n the nicke1 industry 55 high: one firm, INCO, has over one half of the world
market, and the top five firms contfo1 together about 85%. In terms of
production capacity, concentration is even greater. The market strength of
the large nickel producers 1s Tikely to confinue in the foresecable future.

The natural producek oligopoly scems secure, and although some excess, OV non-
economic profits may be generated, unusually large barriers to entry make this
the most economically practical and efficient means of production.

Supply availability of nickel, 1ike copper, depends on technological
advances and prices. The most salient feature of supply availability is the
truly enormous resource endownment. Tf the Duluth Gabbro deposits are included,
domestic supply lifetime is almost 100 years,~ Without fhe Minnesota deposjts,

domestic supply 1is Towered to about 10 years.
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.ike those of nickel, copper pricés should veflect the real costs of
production and recycling; the main difference‘1s that some oligopolistic
profits will tend to keep nickel prices above real costs by a steady margin.
INCO maintains strong price leadership. A sudden demand insensitivity to
pricé, such as occasioned by war, could translate into inflation of nickel prices,
' but the seemingly secure nature of supply channels would operate to maintain
supplies. 1970 Bureau of Mines predictions suggest that real prices of nickel
will rise by only 15% during the next quarter century. Perhaps it 1s more
realistic to assume that prices will double by then. In either case, the
average annual increase will he relatively slight, less than 2%%.

It s Tikely that the U.S. will mawntawn a dominant place in the consumption
‘of nickel. Its consumption share should remain stable or decrease only s1ight1y
The extent of the U.S. domestic nickel supply depends primarily upon the
exploitability, both economic and political, of the Minnesota deposits. 1f they
are exploitable, U.S. domestic supply becomes: s1gn1f1cant vis-a-vis the rest
of the world. If not, the U. S. has a very small domestic endowment.

' There does not seem to be a significant threat of supply curtailment by

economic nationalists. Foreign supplies seem secure at prices dictated in an

oligopolistic nickel market.

FINDINGS: SOCIAL SERVICE INVENTORY

Population Distribution

Examination of population changes beiween 1960 and 1970 reveals concentrations
of people in two major locations: 1) the iron range and 2) the pdrt cities.
It also reveals a general decrease in the populations of the municipalities as
well as the region while the state population has increaged considerably during

the same period.
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In contrast to the other municipalities, Babbit and Hoyt Lakes have
experienced population increases in the base period. These relative anomalies
are accounted for by taconite expansion: the development of the Reserve

mining pit at Babbit and the Erie mining operation at Hoyt Lakes.

Service Centers

A description of the regional sgrvice infrastructure 1is aided greatly by
the identification and description of service centeré. Information has been
organized and evaluated through a c1assif1cétion scheme, proposed and employed
by the Upper Midwest Council, which allows comparison of functions and identification
of relationships among trade centers.

This classification scheme was utilized in the breparation of Map 2, which
identifies centers by availability of services or the extent of retail sales.
The criteria used in the classification are presented next to the map for easy
reference.

Service centers correspond to areas of population density. The "regional
service centers" and the "community service centers," those possessing a
great variety of services, are'spattered along the iron range and on Lakg
Superior. The result of the service center concentration is that considerable
land areas are great distances from even "partial convenience centers" (those
with relatiely few services). Some of the more sophisticated services are

greatly removed, in time as well as distance, from many locations in the region.,

Housing

Like population, the housing services are clustered along the length of
the iron range and near Duluth-Superior. The data shows variations in the
composition of the vacancies, but in most cases the inhabitable vacancies are

considerably less than the number of total vacancies; that is, there is a
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substantial portion of the vacant housing which is not on the marke{ or is
substandard in terms of plumbing. |

The sunmary conclusion is that the current housing supply in the Arrowhead
region could not absorb any major population increase. Approximately half of
the municipalities in the region cannot provide short-notice occupancy for

significant increases in poputation.

Sewer and Water Facilities

The status and availability of -sewer and water facilities are essential to
an assessment of regional service capabilities since such facilities are
primary adjuncts to housing and industrial deVe1bpment.v It is useful to
consider, as a proxy for facility status, the short-term capital improvement
needs of the region for sewer and water. Those.needs 11iustrate present
service insufficiencies while prdviding a context for assessments of adequacy in
terms of future development projections.

The geographical distribution of sewer and water facilities is shown in
Map 5. Only municipalities with popultions of 1,000 or more aré included and all
have facilities for both sewer and water. 1t should be noted that the map
does not distinguish places by number of people or size of the area (except for
the Western Lake Superior Sanitary District) serviced by the facilities.

Map 6 illustrates the short term water and sewer needs of each of these
systems. Dollar requirements are proportional to the drea of the semi-
circles. The source data are presented in Table IV.

The source of information for municipalities with populations of less than

5,500 was the Arcawide Comprehensive Plan for Water and Sewer prepared by the

Arrowhead Regional Development Commission. 1972. For larger municipalities,

information was obtained from the Municipal Heeds List and Fiscal 1976 Project

List of the Pollution Control Agency. Information regarding water nceds was not
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’ avai1ab1eifor cities within the Western Lake Superior Sanitary District and the
Areawide Planning Jurisdictions. It should be noted, therefore, that omissions
from the tabulated data and from Map 6 reflect a Tack of information rather than
any lack of need. |

The indicated "needs" are based upon computations utilizing criteria
outlined in the source documents. It should be noted that although dollar
requirements are indicative of major repair and construction needs, they can
be somewhat deceptive. Throughout the region municipal water and sewer system
improvements are required. In view of the region's need for municipal water
and éewage system improvement and given the fact that many of the Minnesota
Polution Control Agency prioritized projects have been.delayed due to funds
impoundment, many municipalities would Tikely experience water and sewage
problems if any additional residential and commercial development took place
prior to the projects' completion date. In additﬁon to municiﬁa] water and
sewage problems, nearly 40 percent of the houscholds in the region, largely
“rural, have on-site sewage systems or some other private systgm.such as a
privy or holding tank. Since the rural areas of the region--most of Aitkin
and Koochiching Counties and the northern half of St. Louis, Lake and Cook
Counties--have severe soil limitations for on-site sewage systems, a major
health and environmental problem exists for the higher density rural portions
of the’region.

1f mun?cipa] water and sewer systems cannoﬁ accommodate population increases,
the alterntive will be on-site sewage systems. Such is an alternative that does
not appear desirable unless major soil reclamation, special design or intensive
maintenance can be requ}red anc provided. |

The conclusion to be drawn is that mun{cipa1 system improvements should precede

any development and expansion which would stimulate local or regional population grovith.
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Health
The presented information is a key to the availability of health care
services in the region but it would be inappropriate fo use as a basis for
evaluation of the quality of either health care or delivery systems in the
region. It does, however, suggest areas of shortage. The state ratios of
personnel or facilities per person are used as a standard for the assessment of
possible medical service shortages. State ratios have been selected somewhat
arbitrarily but should nonetheless offer an 1nformativé standard of comparison.
For health care facilities, the state ratio of general hospital beds per

1,000 is 5, and the ratio of nursing homes and boérding care homes is 10.6 and 2.7

respectively. The region exceeds the hospital bed ratio (6.3) but is below the
state ratio for nursing homes (9) and boarding care homes (.5). On a county basis,
Aitkin (3.3), Carlton (4.3), Cook (4.7) Itasca (4;4) and Lake (2.8) are all
deficit counties for hospital beds. St. Louis County and specifically Duluth
< seem to account for the region's favorable ratio. Cook and Itasca_are the
~only counties with a favorable nursing homg hed ratio, and none of the counties
“has a favorable boarding care home ratio. |
.C1oquet, Duluth, Grand Rapids, Hibbing‘and Virginia are the only municipalities
offering hospitals of size sufficient to be considered regional health facilities.
Although the spatial distribution of hospitals appears to provide hospital services
which are within reasonable proximity of population clusters, most of the
facilities are relatively sma]i. None of the region's hospital facilities are
operating at full occupancy although hospitals in Aitkin, Koochiching and Lake
Counties have relatively high occupancy rates. 1t should be recognized, however,
that occupancy rates ma& be misleading since simall hospitals with low occupancy
rates have very few vacant beds. ‘

In terms of the spatial distribution of health care personnel and facilities
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vis-a-vis copper-nickel development, the major problem area may be a shortage of
personnel in the arecas surrounding the initial development, e.g., Ely, Hoyt Lakes,
Aurora and Qabbitt. Also any major population increase would probably require
hospjta1 facility expansion. These shortages may be more acute than the figures
suggest since mining represents more occupational health hazards than most other
professions. |

The state ratios for major health manpower categories per 100,000 persons are
the following: primary care physicians--41,5, secondary physicians--22.6, and
dentists--49.5. Ratios of the Arrowhead Region exceed these in all respects:
primary care physicians--43.5, sécondary care phyéicans««44.6, and dentists~-55.5.
However, Aitkin (26.3), Koochiching (40.9) and Lake (37.5) fall below the state
average'for primary care physicians. Secondary care physf@ian ratios show
Aifkin (0), Carlton (14.3), Itasca (16.9), Koéchiching (0), and Lake (7.5) well

below the state average. Dentist ratios. also fall short of the state average

in Aitkin (17.5), Itasca (42.2), and Lake (37.5).

Compared to state ratios, the county ratios suggest that Aitkin, Itasca,
Kooghiching, and Lake Counties have significant health manpower shortages.
An examination of St. Lcuis County by muniqipa]ity proves valuable since a high
concentration of health personnel in Duluth most likely biases county data.
Duluth, Hibbing, and Virginia are the major health manpower centers in St.
Louis County and the region. Aurora, Ely and Eveleth would be secondary
health manpower centers in St. Louis, but in absolute numbers of pérsonne]
they do not approach the major centers. Since these six municipalities account
for most of the health manpower in St. Louis.County, it follows that the other
municipalities are re]étiva1y sparsely populated with health personneﬁ‘
Inspection of disaggregated data from other counties would likely reveal that

health care centralization occurs in all counties as well as in the region as a

vhole,
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By reason of the large rural component in the regional population (52.6%),
the nature of transportation network, and observed health manpower clustering,
the region may experience serious problems in access1b111ty to health personnel
despite the generally favorable personnel ratios. At the very least, it would
appear that emergency medical services may be difficult to deliver. Furthermore,
many households in the region are likely constfained to plan carefully for their
physician and dentist visits; such would seem to be an obstacle to regular and

preventive treatment.

Education

In the area where the initial impact of copper-nickel mining will be
greatest, the shortage of classroom space is not very acute. In Aurora for
example, the elementary schools can accommodate 600-700 more students and the
secondary school can handle 500 more. Present transportation is also suFf1c1ent
to handle these 1,200 additional students. Aurora (1,500), Babbitt (300), Biwabik
(325), Ely (300) school districts, where the greatest initial mining impact
would be, could handle a maximum of 2,425 additional students--an increase of
34%-over the present enrollment. .

Student-teacher ratios are favorable throughout the Arrowhead region. The
Proctor district is the highest with 22 students per teacher and the Towest is
12.4 students per teacher in the South Koochiching-Rainy River district. The
overall student-teacher ratio for the‘region is 17.8. If the enrollment were to
increase to its capacity of an additional 16,299 students, the student-teacher
ratio, with the present number of teachers, would be 21.1. To mainiain thé

present ratio of 17.8, the region would require an additional 868 teachers.

£
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Energy

The Arrowhead region is dependent upon foséij fuels for energy production.
If shortages persist, a limit will be placed on the region's growth potential.
Yet even if fuels are available, new generating facilities, transmission 1ines and
pipelines will probably be required to accommodate a major copper-nickel develop-
ment. In view of fossil fue) dependence and forecasted shortages, it would also
not be surprising if the region followed state and national tfends and propésed

nuclear facilities to accommodate heavy increases in energy requirements.

Transportation

Map 16 shows airline servicing of the region. Data indicates that in
general the Arrawhead Region is characterized by a transportation system
deéigned and operated to move goods and people along the iron range and from
there to and from Duluth, the major regional center. The transportation systems
servicing the area of prime copper~nicke1'minera1ization are privately
held or of very small capacity. Copper-Nickel development there would necessitate

some substantial investments in transportation systems.

Recreation

| Governmenta11y_owned or administered Wénds present w0 separate issues for
assessment: 1) the provision of recreation as a service to local and other
populations, and 2) the potential conflicts in Tand uses between recreation and
development.

Data reveals that much of the land arca in the region is governmentally
controlled and provides substantial recreational amenity for bresent and
projected regional pobulations. Potential 1anq use conf}icts would seem to
exist, however, between present récreationa] uses and most of the deve1opmonta1

uses proposed for the prime copper-nickel arca.
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FINDINGS: ALTERNATIVE COPPER-NICKEL DEVELOPHENT AND GROWTH PATTERNS

Because no copper-nickel development proposal with engineering specifications
has been completed, eleven possible development conditions or schemes have
been examined. These alternate developments use different assumptions
regarding growth rates and degrees of development regulation. Degrees of
regulation are expressed in terms which apply mainly to copper-nickel mining
activity. The four types of regu1ati6n are defined as follows:

Moratorium: This assumes that no coppef~nicke1 development takes place,
either because development is uneconomical or frustrated by governmental
regulation.

Rate, Location, Scale: This assumes somewhat less regulation than a

comb]ete moratorium. The rate of development, or the 1o¢at10n (such as
preclusion of mining north of the Laurentian Divide) or scale of mining
operations is here assumed to be restricted by governmental action. In the
known growth situation, this regulation is tantamount to moratorium.

Type'Regu1ation: Such represents the case where a certain type of

mining activity, particu1ar1y‘sme1ting, is not allowed in the region. It is
assumed that elimination of smelting would effectvely half the employment of
any given mining development.

Market Model: The case of no regulation; market forces operate so that

mining activity occurs in the region as suggésted by proposals made by TNCO and

other potential copper-nickel producers.




,EEBLQXEEé ' "YEARS NUMBER OF PROJECTS
INCO: 800 1978 and after : -
375% 1976-7 1
AMAX: 800 1981 and after
375% 1978-9 } !
Other possible 1000 1985 and after
developments - . 0
. 750%* 1983-4.
increasingly 800 1987 and after
uncertain : 1
375% 1985-6
5000 1990 and after
v 1125% - 1988-9 3

*Construction employees, not permanent employees--jobs
terminate after two years. '

For each alternative regulation assumption, estimates as to the desired
number of primary export workers in mining were determined from projected
employment data found in newspaper reports. INCO data suggested that a
proposed copper-nickel development would require 800 employecs. It was assumed
that subsequent developments would have the same employee requirements.
Preceding each development by two years would be a labor requjrgment of 375
construction personnel. Such jobs would Tast only two years. As regulations
are imposed, these values are reduced and delayed and the more speculative
developments are eliminated. Thus, type regulation reduces the construction and
mining worker rcquiroﬁents by one-half, and "rate, location, and scale"

regulation further reduces and delays labor additions.

£
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For each growth philosophy, the workers in the export part of retreation
were assumed to grow at different rates. The rate was denotod by a "recreation
growth factor" and assigqed values bf 1%, 3% and 6% per year for the known,
moderate and rapid growth philosophies respectively. The original number of
workers in 1970 was 4441,

- The f0110w1ng pages show the simu1ated regional responses to each of the
alternate development schemes depicted in Table 1. Results a?e presented oﬁ a
uniform format which includes the development assumptions, regional economic
and demographic projections, projected state and Tocal direct and indirect

revenues, and a service facility assessment.
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TABLE 1 ALTERNATIVE COPPER NICKEL DEVELOPMENT AND GROWTH PATTERNS

REGULATORY POLIC Y

2 RATE, SCALE AND % i
GROWTH RATE MINING MORATCRIUM ! LOCATION REGULATION ;"TYPE" REGULATION "MARKET MODEL" i
| a g
{ ! i )
! Run 1 | _—— Run 2 Run 3
¢ (Known Growth- i (Known Growth - (Known Growth- (Known Grewth- .
KNCWN GROWTH . Moratorium) § Rate. Scale and Type Reg.) Market Model)
i g Location ReJ.) ‘
P .:
i (Basic Run) % (Same as Run 1)
| ‘ ]
§ §
! i
: Run 4 ; Run 5 % Run 6 ' Run 7
MODERATE GROWTH 1 (Moderate Growth i (Moderate Growth- | (Moderate Growth- (Moderate Growth-
| Moratorium) i Rate, Scale and Type Regulation) Market Model)
: . Location Reg.)
!
, i i .
’ . - Run 8 i Run 9 ' Run 10 Run 11
RAPID GROWTH i (Rapid Growth- + (Rapid Growth- (Rapid Growth- (Rapid Growth-
: Moratorium) { Rate, Scale and ! Type Regulation) Market Model)
l ! Locaticn Reg.) %
: ! !
5 P !

(Decreasing Regulation) —




-0

KNOWN GROWTH MORATORIUM (Run 1)

Assumptions:

"Model" copper-nickel mining developments: None
Smelting in Minnesota: No
Taconite mining developments: _ None
Public administration developments: None
Annual recreation industry growth: 1%
Year 1980 1985 1990

Part A: Regional Demographic-
Economic Projections

Employment ' 111,500 111,000 110,500
Unemployment 4.4% 4.0% 3.8% .
Population 312,000 308,000 304,000

Part B: Projections for State and
Local Government Revenue
(19757=$1.00)

(1) Direct Revenues attributable to:

INCO-prototype mine T T

AMAX-prototype mine o

other mine developments:
all on federal land
all on state land
all on private land

(2) Indirect Revenues duc to
export industry expansion:
Rapid revenue growth T T T

Moderate revenue growth

Steady-state revenue Tevel

- o v v -

Part C: Service Facility Assessment
(sce footnote 1

Transportation
Recreation .

Hous1ing A A A
Sewer and Yater A A A
Health care A A A
Education S S S
Energy A A A

A n A

S N S
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KNOWN GROWTH-TYPE REGULATION (Run 2)
Assumptions:

“Mode1" copper~ﬁicke1 mining developments: 1983 (INCO)

Smelting in Minnesota: No .
Taconite mining developments: . None
Public administration developments: None
Annual recreation industry growth: 1%
Year 1980 .1985 1990

Part A: Regional Demographic-
: Economic Projections

Employment - 111,500 111,000 111,000
Unemployment 4.4% 4.0% 3.8%

Population 312,000 308,000 304,000

Part B: Projections for State and
Local Government Revenue
(1975 = $1.00)

(1) Direct Revenues attributable to:

INCO-prototype mine - ‘ =m-- $581,000 '$581,000

AMAX-prototype mine e e ———
other mine developments: A
all on federal land ' - - -
all on state land - - ————
all on private land e e p—

(2) Indirect Revenues due to

export industry expansion:

Rapid revenue growth T m mm
Moderate revenue growth mee e
Steady-state revenue level T T e

P

Part C: Service Facility Assessment
(see footnote 1)

Housing A A A
Sewer and Water A A A
Health care A A A
Education S S S
Energy A A A
Transportation ‘ A A A

S S S

Recreation
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~'KNOWN GROWTIH-MARKET MODEL (Run 3)

Assumptions:

"Mode1" copper-nickel mining developments:

Smelting in Minnesota:
Taconite mining developments:

Public administration developments:

Annual recreation industry growth:

-—m—m-mu-‘.——-nnn—unuwr—ummkumnncau.Mw.-l-lw.«ou.-mu-\aiu-‘N“mm—-‘-h‘u—h‘—-m——an‘—mnl‘unn-ﬂm-&——“oﬂu—ko-u~m~~

Regional Demographic-
Economic_Projections

EmpToyment
Unemployment
Population

Projections for State and
Local Governmment Revenue
(1975 = $1.00)

Part B:

112,500
4.0%
314,000

(1) Direct Revenues attributable to:

INCO-prototype mine

AMAX-prototype mine

other mine developments:
all on federal land
all on state land -
all on private land

(2) Indirect Revenues due to
export industry expansion:

Rapid revenue growth
Moderate revenue growth
Steady-state revenue Tevel

Part C: Service Facility Assessment

{see footnote 1)

Housing

Sewer and Water
Health care

Education

Lnerqy

Transportation
Recreation :

t

$806,000

s em bar

- e
-

-

$3,560,000

3,160,000
2,340,000

NE=2IT>nI>=I=

1978 (INCO)

Yes |
None
None
1%

112,500
3.8%
. 310,000

$806,000

o

o
P

-

$4,460,000
3,560,000
2,340,000

NIV

112,500
3.6%
308,000

$806,000

[ORRPRRY

[Rpepepe.
[

- e

$11,400,000
7,680,000
4,680,000

NI



'MODERATE GROWTH-MORATORIUM (Run 4)

Assumptions:

"Model" copper-nickel mining developments: None

Smelting in Minnesota: No . .
Taconite mining developments: . 1985, 1990 (800 Jjobs eqch development)
Public administration developments: 1980, 1985, 1990 (400 jobs each)
Annual recreation industry growth: 3k ‘
Year 1980 1985 1990

‘Part A: Regional Demographic-
¢ . Economic Projections

Employment 113,500 114,500
Unemployment 3.9% 3.2%

Population 320,000 .~ 320,000

Part B: Projections for State and
Local Government Revenue
{1975 = $1.00)

(1) Direct Revenues attributable to:

INCO-prototype mine - v o ' e
AMAX-prototype mine - ST
other mine developments: '
all on federal land - I
all on state land e ———

all on private land R me

(2) Indirect Revenues due to
export industry expansion:

Rapid revenue growth $14,240,000  $26,760,000
Moderate revenue growth 12,640,000 21,360,000
Steady-state revenue level 9,360,000 14,040,000

Part C: Service Facility Assessment
Tsee footnote 1)

Transportation
Recreation

Housing A A
Sewer and Water A A
Health care A A
Education Z i
Energy A I\

S S

117,500
3.9%
326,000

-

-

- s
- 4

v

$62,700,000
42,240,000
25,740,000

NI
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MODERATE GROWTH-RATE, SCALE, LOCATION (Run 5)

Assumptions:

"Model" copper-nickel mining developments: 1981 (AMAX), 1988 (2 other)

Smelting in Minnesota: Yes

Taconite mining developments: : 1985, 1990

Public administration developments: None

Annual recreation industry growth: 3% |
Year 1980 1985 1990

Part A: Regional Demographic-
Economic Projections

Employment . 113,500 | 115,000 120,000

Unemployment 3.8% 3.6% 4.0%

Population 320,000 . 320,000 335,000

Part B: Projections for State and
Local Government Revenue
(1975 = $1.00)

'(1) Direct Revenues attributahle to:

IHCO-prototype mine e ‘ P R,
AMAX-prototype mine m- $8,696,000 $ 9,726,000
other mine developments: .
all on federal land ' e aitele ?1;’£1§>88g
all on state Tand S Bty § ]’734’000 )
all on private land T LT 2T

(2) Indirect Revenues duc to
export industry expansion:

Rapid -owt] $14,200,000  $26,760,000 - $88,350,000
Moderate rovenue orowth 12,640,000 21,360,000 59,520,000
Steady-state revenue level 9-360,000 14,040,000 36,270,000

Part C: Service Facility Assessment
(see foolnote 1)

Transportation
Recreation

Housing ﬁ ﬁ ﬁ

Sewer and Water
; A A A

Health care

g S S S
Education A A A
Energy A A A
S S, S




_ MODERATE GROWTH-TYPE REGULATION
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(Run 6)
Assumptions:
"Model" copper-nickel mining developments:

Smelting in Minnesota:

Taconite mining developments:
Public administration developments:
Annual recreation industry growth: 3%

-.-..-.-...u.._-....—--—......—o—_—--‘.‘_——-.-w_-—..-——.....--an..—.-.....-——-:“

No
198

Regional Demographic-
Economic Projections

113,500
3.9%
20,000

Employment
Unemployment
Population 3
Projections for State and

Local Government Revenue

11975 = $1.00)

Part B:

(1) Direct Revenues attributable to:
INCO-prototype mine - ' T

AVAX-prototype mine

other mine developments:
all on federal land
all on state land
all on private land

- -

i

-

(2) Indircet Revenues due to
export industry expansion:

$14,240,000
12,640,000
,360,000

Rapid revenue growth
Moderate revenue growth
Steady-state revenue Tevel 9

Part C: Service Facility Assessment

Tsee footnote 1)

Housing

Sewer and Water
Health care
Education
Cnergy
Transportation
Recreation

>

.

1983 (INCO), 1986 (AMAX)

5, 1990 -

None

e n o 0o0 4 vy ot oy et B 4 A o S P ek T S b % e S

.114,500
3.3%
~ 320,000

117,500
4,0%
328,000

$581,000

-

$ 581,000
$ 9,501,000

- -

- - [

$26,760,000
21,360,000
14,040,000

$68,400,000
46,080,000
28,080,000

>SN
e A
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. "MODERATE GROWTH-MARKET MODEL  (Run 7)
Assumptions:

“Mode]“ copper—nicke1 mining developments: 1978 (INCO), 1981 (AMAX), 1985 (1 other

Smelting in Minnesota: Yes
Taconite mining developments: : 1985, 1990
Public administration developments: None
Annual recreation industry growth: 3%

Part A: Regional Demographic-
Economic Projections

Employment ' 114,500 117,500 121,000

Unemployment 3.7% 3.8% . 4,0%
Popu?atggn 320,000 .322,000 336,000

Part B: Projections for State and
Local Government Revenug

(1975 = 51.00)
(1) Direct Revenues attributable to:

INCO-prototype mine $581,000 $ 581,000 $ 581,000

AMAX-~prototype mine Siahie 8,471,000 9,501,000

other mine developments: : .
all on federal tand Lo e 581,000 58)¢OEO
all on state land e 8,471,000 9,50},0u0
all on private land : 637,000 637,000

(2) Indirect Revenues due to

Texport industry expansion:

Rapid revenue growt! $14,200,000  $31,220,000 $91,200,000
R e Cgrovth 12,610,000 24,920,000 61,440,000
Steady-state revenue level 9,360,000 16,380,000 37,440,000

Part C: Service Facility Assessment

Tsee footnote |

Transportation
Recreation ,

Hous1ing A A A
. A A A

Sewer and YHater
X A A A
Health care S S S
Education N X X
Energy A X X
S S S
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RAPID GRONTII - MORATORIUM (Run 8)
Assumptions:
"Model" copper-nickel mining developments:

Smelting in Minnesota:
Taconite mining developments:

Public administration developments:
Annual recreation industry growth:
Year 1980
Part A: Regional Demographic-
' Economic Projections
Employment 115,500
Unemploymant 3.7%
Population 324,000
Part B: Projections for State and

Local Government Revenue
(1975 = $1.00)

(1) Direct Revenues attributable to:

INCO-prototype mine '
AMAX-prototype mine
other mine developments:
all on federal land
all on state land
all on private land

e

- e

(2) Indirect PRevenues due to
export industry expansion:

Rapid revenue growth $21,360,000

Moderate revenue growth 18,960,000

Steady-state revenue levell4,040,000
Part C: Service Facility Assessment
(sce footnote 1)

Housing A

Sewer and Hater A

Health care A

Education ,2

Ener

Energy )
S

[ransportation
Recreation

None

No .
1985, 2 in 1990 (800 jobs for each)

1980, 1985, 1990 (600 new jobs each)
6% '
.1985 990
121,500 131,000
3.8% 3.7%
.338,000 365,000
$66,900,000 $173,850,000
53,400,000 117,120,000
35,100,000 71,370,000
A X
A X
A X
A A
A X
A X
S S
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RAPID GROWTI-RATE, SCALL, LOCATION (Run 9)

Assumptions:

"Model" copper-nickel mining developments: 1981 (AMAX), 1988 (2 other)

Smelting in Minnesota: Yes , .
Taconite mining developments: 1985, 2 in 1990 (800 new jobs each)
Public administration developments: Ngne
Annual recreation industry growth: 6%

Year 1980 .1985 1990

Part A: Regional Demographic-
‘ Economic Projections

Employment 116,000 121,500 ]32,590
Unemployment R 3.6% 3.9% 3.7%
Population 324,000 - 336,000 366,000.

Part B: Projections for State and
Local Government Revenue
(1975 = §71.00)

(1) Direct Revenues attributable to:

INCO-prototype mine - - S

AMAX-prototype mine R $8,696,000 $9,726,000
other mine developments: .
all on federal land S - $%1,§;§,g88
all on state land mme T $?’;QA’O”O
all on private land T . ey /24, Ui

export industry expansion:

Rapid revenue grthh $21,360,000 $62,440,000 $176,700,000
Moderate revenue growth 18,960,000 49,840,000 119,040,000
Steady»—state revenue levell4,040,000 32»760:\000 : 72,540,000

Part C: Service Facility Assessment
(see footnote 1)

Housing A A X

Sewer and Water: A A X

Health care A A X

Education 2 : ﬁ §

- '

Energy A A ;
S S S

Transportation
Recreation
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RAPID GROMWTI-TYPE REGULATION (Run 10)
Assumptions:

"Model" copper-nickel mining developments:

Smelting in Minnesota:
Taconite mining developments:

Annual recreation industry growth:

‘n—‘-‘-‘—..-‘-.bd.-—u—-—‘—-_—v‘l-l-"—_’-—-o.-—-u-n-..m—‘—-u—_“———-d—mn.—\blnn——ld

Regional Demographic-

o—

Economic Projections

Employment 115,500
~Unemployment 3.7%
Population 324,000

Part B: Projections for State and

— L et

Local Government, Revenue
(1975 = $1.00)

(1) Direct Revenues attributable to:

INCO-prototype mine el
AMAX-prototype mine ' mem
other mine developments:
all on federal land v
all on state land ekl
all on private land -

(2) Indirect Revenues due to
export industry exponsion:

Rapid revenue grovth $21,360,000

Moderate revenue growth 18,960,000

Steady-state revenue Tevel 14,040,000

part C: Service Facilit Assessment
see footnote 1%~”

Housing A

Sewer and Water ﬁ

Health care

Education i

Energy A
S

Transportation
Recreation

P

121,000
3.9%
336,000

$581,000

P

s o
P

[

$62,440,000
49,840,000

32,760,000

NS> F

[ s Lt

1983 (IHCO), 1986 (AMAX), 1990 (1 othe

No
1985, 2 in 1990 (800 new jobs for each
public administration developments: None

[ ik etk aliad

132,000
3.7%
360,000

581,000
$9,501,000

581,000
$9,501,000
$ 637,000

$159,600,000
107,520,000
65,520,000

e s
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RAPID GROWTH-MARKET MODEL (Run 171)

Assumptlions:

"Model" copper-nickel mining developments: 1978 (INCO), 1981 (AMAX), 1985 (other)

Smelting in Minnesota:

Taconite mining developments:
Public administration developments:
Annual recreation industry growth:

et Bt G et O 63 Bt St Gtk A O B by B A D e B G Bh b et B8 e S bd GEA A e B S oy M bea W

Regional Demographic-
Economic Projections

Employment
- Unemployment
Population
Part B: Projections for State and
Local Government Revenuge
(1975 = §1.00)

(1) Direct Revenues attributable

INCO-prototype mine

AlAX-prototype mine

other mine developments:
all on federal land
all on state land
all on private land

(2) Indirect Revenues due to
export industry expansion:

$3

2
12

Rapid revenue growth

Moderate revenue growth

Steady-state revenue leve
Part C: Service Facility Assessment
(see footnote 1)

Housing

Sewer and Water
Health care
Education
Energy
Transportation
Recreation

1987 (other), 1990 (other)

Yes :
1985, 2 in 1990 (800 new jobs for each
None
6%
1980 1985 1990
117,000 124,000 135,000
3.8Y% 3.9% . 3.6%
330,000 346,000 374,000
to:
$ 806,000 $ 806,000 $ 806,000
———— $8,696,000 $9,726,000
- $ 806,000 $2,418,000
———— $8,696,000 $29,178,000
N § 862,000 $2.,586,000
2,040,000  $84,740,000 $199,500,000
8,440,000 67,640,000 134,400,000
1,060,000 44,460,000 81,900,000
A A X
A A X
A A X
S A X
A X X
A X X
S S 5
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FOOTHOTE 1:

- 33

SERVICE ASSESSMENT DECISION RULES

1975 STATUS

B
.
INDUSTRY N

DIRECT IMIPACTS

I
MANDS DUE 10
[

TNDIRECT TMPACTS "
(SERVICE DEMANDS DUE T(

SERVICE ((\LRVI([ !
SERV 1NS) POPULATION NEEDS) _
Housing Small Need (No direct impact) A = population growth between
. -2% and 5% in 5 year
period. .

S = over 2% decline in 5 years,

X = over 5% growth in 5 years.
Sewer and Moderate Need A = population growth between
Water = over 4 mining’ -2% and 5% in 5 years,

- developments
in 5 years

over 2% decline in 5 years
5% growth in 5 years

13 11

>

Health Care

Small Need;
distribution
problem

(No direct impact)

(Same as Housing)

Education

Surplus of 17%
Capacity

(No direct impact)

1880: A=10-15%
S=less than 10%
X=more than 15%
growth of child and teen
population in 5 years.’

1985: A=b-10%
S=less than 5%
X=more than 0%
growth of same in 5 years

1990: A=2-7%

S=Tess than 2%

X=more than 7%

growth of same in 5 year-

Energy

Sufficient, but
0il dependent

A=(up to 2 mining
developments in 5 yrs)

S=(no mining develop-
ments)

X=(3 or more mining

e Jos oot

and(-2% to 5% growth in

population in 5 years)

and(over 2% decline in 5 years)

or (over 5% increase in 5 years)
developments in 5 yrs.)

Transportation

Sufficient

P

(Same

as

Energy)

Recreation

Large surplus

S for all cases, since no need foreseen

e




