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Governor Rudy Perpich
state of Minnesota
State Capitol
St. Paul, Minnesota 55101

Dear Governor Perpich:

, The committee you appointed to review the establishment
of the Natural Resource Institute" in northeastern Minnesota
had met and considered the matter. In preparing our recom­
mendation, we recognize that these are changing times in
nOrtheastern Minnesota. The iron ore industry has provided
employment to thousands of persons. Now that industry is
changing and the probabilities are that it will prQvide at
least four thousand fewer direct jobs ~han it has in the
recent past. The Duluth-Superior Air Base has been closed
and no alternative mission has been found. As a result 3,000
persons have lost their jobs. Manufacturing companies
employing more than 2,000 persons havelbeen forced to close
or relocate in order to better serve distant markets. Not­
withstanding'the difficulties with which we are now faced, ."
we feeL that the prospects are bright because northeastern
Minnesota is blessed with abundant "natural and human resources,
including:

Hundreds of millions of tons of taconite;

Thousands of acres of peat;

Millions of board feet of timber;

Billions of gallons ?f fresh pure water;
., I

Thousands of well-ed~cated, hard~working people.

If we are to make the maximum use of these natural and
human resources, at a minimurnwe must:

improve the quality of taconite pellets;

reduce the cost of producing taconite pellets;

build mini steel mills on the Iron Range to
produce steel products for a regional market;

use peat and biomass to help solve our energy
problems and for other purposes;
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improve techniques for harvesting, manufacturingand ~ransporting timber and timber products;

add value to our timber products;

find additional economic and environmentallysafe uses for our water; and

develop high technology industries. that willdraw on the strengths of the region.
If we are to accomplish the above goals, it is essentialthat we establish a comprehensive, well-coordinated researchand developmen.t program with respect to both our natural aridhuman resources •. At the present time, ·the,research anddevelopment efforts of the State of.Minnesota are dividedamong various agencies of the state and are not part of awell-planned and coordinated program.

Notwithstanding the fine work that the MRC, affiliatedwith the Twin Cities campuses of the University of Minnesqta,has done over the years, par~icularly with respect to Or.Davis' ·work, in recent years these efforts have been under­funded and poorly supported, with the result that researchefforts 2n minerals are at a minimum and are practically non­existent with.respect to peat and biomass. Moreover, theresearch with respect to water is related almost entil;"elyto ~mproving the quality of the water. This ~s an importantgoal and must be maintained; however, we must go further andfind how we' .can: use our abundant water resources in nprth­
eas~ern Minnesota to provide environmentally sound methodsof, ~ccomplishing this. . \. .

.
In light of the foregoing, it is our preliminaryrecQmmendation that a Natural Resource Institute be eptablishedas a division of the University of1Minnesota, Duluth. In this

con~ection, the following steps must be taken:

The President of the University of Minnesotpwill_appoint the Director of the Institute. ..

The Governor of the State. of Minnesota willappoint a 15 person advisory committee. Thecommittee will advise the D'irector regardingresearch and development e~forts that should beundertaken, and it will·· serve as a liason betweenthe Institute and industry, labor, and publicagencies.

\
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Research activities relating to minerals
currently being conducted at the Twin Cities
campuses of the University of Minnesota will be
transferred to the Institute. '

The Director 6f the Institute, the President
of the University and the Dean of the School of
Forestry will coordinate research relating to the
timber resourceS of northeastern Minnesota. The
School of Forestry will remain at the Twin Cities
campus.

We would note that these efforts will be complimented, parti­
cularly with r~spect to our human ,resources by establishing
a school 'of electronic and computer engineering on the UMO
campus ..

We developed a preliminary budget with'respect to the
cost of the Natural Resource Institute during the next.bi­
ennium. That estimate is set forth in the attached addendum.

You will note that this program calls for'a transfer
of the present MRC program from the Twin Cities campuses
of the. University to Duluth. We feel that this is essential.
~he mineral reiated research activities should be in one
location. Moreover, they should be located at the same
location as the research activities related to peat and
water. Finally, they should be located in the region in
which the resources are located so that public officials and
private citizens will have eve~y opportunity to be aware of
tqe research activities that are taking place and be in a
pqsition to put a meaningful input into such researqh.

We recognize that this transfer will impose some hard­
ships on the personnel at the MRC on the Twin Cities campuses.
We would expect that every reasonable step will be taken to
alleviate these conditions.

At the present time, your committee is reviewing
whether the Natural Resource Institute should be housed in
tlle SAGE missile facilit:~t on the abandoned Duluth air base,
o~ ~n a new building on the UMD campus. Attached hereto·
is~ study by Thomas & vecchi indicating that the cost of
rehabilitating the SAGE missile base will be approximately
$1.7 million, and that the cost of purchasing and installing
the necessary equipment will be approximately $3.3 million.

\
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We would expect to have additional detailed information on
these matters available in the near future.' We would also
expect to have an estimate as to what it would cost to build
a new building on the UMD campus available so the best possi­
ble decision can be made as to this matter.

We understand that you, area legislators, and repre- .
sentatives of the various taconite companies are looking,
into other matters relating to the costs of doing business
by the taconite industry, including taxes. Thus, we have
not made specific recommendations in those areas. We do,'
.however, have these suggestions:

(1). With a reduction in production taxes from' taconite
being inevitable over the next decade, we should change the
homestead tax credit formula so that the taconite taxes are
not deducted in computing the aid .that homeowners are
entitled to under the Foundation Aid Program. ' In this way,
the entire state will bea·r a portion of the burden of the
natural steel recession, and we will be able to continue to
make some contributions to the Environmental Protection Fund
and 2002 Fund.

{2}· 'J;·f we'acre to have any reasonable hope of increasing
employment in the taconite industry on the Iron Range, we'
must find a way to_process a portion of our taconite into
steel products on the Iron Range. If we· are successful in
doing this, it will be necessary to make s~re that the steel­
ma~ing facilities are not subject to additional tacon~te

prodl.lction taxes on occupation., Therefore, the law should
be amended toma~e sure that th~s will not happen.

\ .

(3) The maximum utilization of our natural resources
in northeastern Minnesota - minerals, timber, water and peat
- is essential if we are to restore prosperity to northeastern
Minnesota. We must have a coordinated program of research
that will have the wholehearted support of all of the people
of northeastern Minnesota. One way to accomplish tqis is to
provide an additional credit of ten cents per ton'a~qinst the
production tax or the occupation tax for research aqtivities
by the taconite companies in the Natural Resource Institute.

We commend you for your efforts in revitalizing the
important natural resource industries in northeastern Minne­
sota. We look forward to working with you and sending you
additional recommendations from time to time.

\
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10il is the present energy source. Conversion to peat
as a part of research efforts obviously will have to be
considered.

2Includes $200,000 in federal and state funds.

3Inc1udes $451,000 in private and federal funds.

4Includes $475,000 in private and federal funds.

SA reque~t will be made to EOA to fund approximately
one-half of these costs.

\

Total Present Funds
Total·New Funds

Year 1 Year 2

$ 120,000 $ 120,000

$ 25,000 75,000

$ 250,000 $ 550,000
$ -0- $ -0-

$ 500,000 $1,000,000
$ 800,000 $ 800,000

$ 200,000 $ 500,000

$ 575,000 . $ 575,000
$ 600,000 $ 600,000

$3,070,000 $4,220,000

$1,975,000 $1,975,000
$1,095,000 $2,245,000

$6,000,0005
$1,095,000
$2,245,000

$9,640,000

\

OPERATING COSTS

ADDENDUM

Total New Funds Needed:
Capital Costs
Operating Year 1
Operating Year 2

\
Total \

Mineral Division:
New Funds 2
Present Funds

Water Division:
New Funds
Present Funds: 3Sea Grant '. 4

Lake Superior Basin

Peat Division:
New Funds
Present Funds

The Director's Office

Heat and Utilitiesl
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PROJECT DESCRIPTION - NORTHEASTERN MINNESOTA NATURAL

RESOURCE RESEARCH XNSTITUTE

I. INTRODUCTION

The continued rise in unemployment, lack of in~estm~nt

capital, emigration of the \\fork force, and general decline in the

state of the economy in northeastern Minnesota demands that

action be taken to develop a plan to stimulate the economy in
. '

this depressed area. Although some revival in the economy is

forecast: for the coming year, the extent of this' r~bound is

unlikely to att.ain the employment levels of the past t.en years.

However, despite t.he relative:1y gloomy outlook in t.he short term,

the long term prospects are optimistic by virtue of the abundant

natural resources that exist in northeastern Minnesota.

The program outlined here is a desc~ipiion of a Natural

Resource Resear~h Institute which,will beassociated'with the

University of Minnesota-Duluth. \ The main objective of the

Institute will be to devel~p the natural resources o~ north­

eastern Minnesota into economically viabl~ products. Suqsequent-

ly, the economic status of northeastern Minnesota would be

revived through the development 'of these new products. Although

the mainstays of the northeastern Minnesota economy will qontinue

to be taconite and timber products, the Institute is envisioned

to be an innovative program to develop or expand the use of other

resources such as copper-nickel, peat, or water. The most

\
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house the Institute.

products. To achieve this goal, Institute personnel will be

With regard to the current geographicalresearch resul tso

, \\

critical end-product of the Institute will be the creation of new
l .

jobs. 'The applied research shall be ',prioritized such that those

projects most relevant to the current situation in northeastern

Minnesota shall receive the highest priority with more futuristic,

projects acco~ded lower priorities.

The activities of the Institute are not envisioned to be in

basic research (e.g., theory-oriented), but primarily to;focus on

using the technology derived from basic research and d~veloping

the applied ~echnoio9Y for the production of m~~ketable

. i

selected whc have an applied orientation and interes~. It is

anticipated that the SAGE building and associated facilities on

the now-abandoned Duluth Air Force Base will be remodeled to

studies, those-relevant to a particular region, be carried out as

dispersal of research efforts, it is critical that the necessary

Although research is being performed on problems related to

J)ortheastern Minnesota, it:is geographically dispersed,

essentialy uncoordinated, and often the emphasis is u~on basic

rather than applied research a!1d p~'oduct development. This is
. . \

not to deny the importance of basic research but i~mediate

problems normally are solved through application of existing

a centralized research and development effort in the affected

region where the research staff are in'timately acquainted with

the problem and the implications of any possible solution to

other factors in the environment surrounding this problem.
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Institute.. The Director' will be responsible for administration,

. \\
Applied research at a distance can eas~ly generate solutions
which are inapproppriate to'the area or which are unacceptable to
the population which would be affected by the proposed sblution.

each of the three major resource areas. Each will be responsible
for admtnistration, planning, grant writing, and overall ll1anage­
ment of their respective divisions. \

\

It is anticipated that the Director will be a full-time

. ,addition, an" Advisory Board will be established to provide input
and consu~tation to ~h~ Director regarding the plans of the

II. PROGRAM ORGANIZATION

The Insti~ute is divid~~ irito three .ajor divisiohs which
were defined by three of the most important classes of natural

iresources available in northern Minnesota: (1) mlnerals,
(2) water and (3) biomass. The organizational framewo~k of the
Institute (Figure 1) is headed by a Director who rciports
directly to the Provost of the University of Minnesota-D~luth. In

'planning, fund raising, and overall efficient management of the
Institute. Under the Director will be one Division Chief for

'."•.,!.'".
administrator wh~ has considerable research and management exper­

>~. ience in a wide variety of resource areas. In contrast, the

'.

..1

Division Chiefs will have responsibilities both in program
administration, and also will be in research activities •
Considerable flexibility should be allowed in activities for both..
the Director and Division Chiefs in order to attract some of the
best people in these fields, and also to enable a variety of
viable possible production lines to be explored.

\
The .Director

3
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\\and Division Chiefs in consultation with the University of
Minnesota~Duluthcampus administration and the Advisory Board

,
I

will d~vei6~ i~estructure and personnel composition of the
respective units •

III. FUNCTIONAL SUPPORT WITH OTHER UNIVERSITY PROGRAMS
'The Natural Resource Research Institute will form a new unit

within the University of Minnesota-Duluth. However, both person- "
nel and functions of the Institute will receive support from a
variety of programs currently within the' university (aee Figure
1). For instance, the Lake superior, Basin Studies Cen,ter (LSBSC)'
of the University of Minnesota-Duluth has Water Chemistry and
Geo-Chemistry Laboratories which can provide technical assistance
and support capabilities tot-he !nstitute. Si!J1ilarly, the Bureau
of Business and Economic Research (BBER) at the University of
Minnesota-Duluth can provide support in areas such as evaluation
of the economic viability of products developed at the Institute.
Furthermore, it is plausible that many of the personnel hired at
the Institute will have capabilities which could foster an
expansion cf the teaching and research mission of the University.

The Institute staff "are not expected to have any continuing
instructional commitment at UMD but the interaction between UMD
facul~y and s~udents and the Institute staff shall proviqe strong
enrichment to both popUlations. Both undergraduate and graduate
students from UMO should create a trained, readily trainable
source of inexpensive assistants' from the Instit;ute viewpoint
while the students will gain invaluable experience. The
professional level interactions with UMD reserch faCUlty

\
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consulting or even dire~tlY involved in projects and the

correspol1ding resource sUJ?port' prov~ded:UMDby Institute sta~f
• , . I

i
will complement and enhance the effectiveness and productivity of

both groups•.

"

IV. FINANCIAL SUPPORT ~ROM OTHER PROGRANS

.Ai though base funding is required to remOdel the SAGE

building and to initiate the Institute, it is highly likely that

a large proportion of funds can be secured from a variety of

state and federal agencies as well as from private businesses,
, i

which traditionally support applied research activi~ies (see
, I '

Figure 1). Potential sources of support for at least ohe of the

resource divisions include the Iron Range Resources and kehabiii­

tation Board (IRRRa), the U.S. E~nvironmenta1 Protection Agency

(EPA), Sea Grant, U.S. Department of Energy (DOE), U. S. Depart­

ment of Agriculture (USDA), U.S. Economic Development Administra-
"

tion (EDA)~ the Bureau,of,Mine~ and especially private industry.
4 •••• •• ::. • ~ •• >. '.' ~'. .

In the latter case" it would ~e ,'~:s,p'~,c~ally encouraging and
. '. '. " ,,:, '.~': i.~.. ~~'.~ ...;.....:-~f" 0" ~ ;:: j:~ .:.•

benefic~al for private industries to' cooperate in the development:
\ . .

of the Institute and its functions because private industry

stands to benefit significantly from the activities of the

Institute. ,

v. DIVISION OBJECTIVES

Minerals Division

This will be the largest unit within the Institute because

it is a~sociated with the resources that have greatest potential

for economic benefi t to northern Minnesota.

\
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natural resource is its water. The abundance of lakes and rivers

water resources of northern Minnesota is substnntial, but has not

. "l.The scope of the research activities will be
eastern Minnesota.

to expand or refine existing operations to whateve~ extent

Water Division

One o~ northeas~~rn ~in~esota's most visible and distinctive

possible, but also shall' explore and develop other potential

technologies associated with ta~onite development are relatively
advanced, it'is anticipated that the,Institute personnel will
explore· the possibilities 'for the use,of low grade ores which are
abundant yet not economically feasible at the current time.
Northeastern Minnesota is also known to have deposits of copper
and nickel which are obvious possibi+ities for further develop­
ment.ln E,:!ssence, the 'lv1inerals Division will be expected to work
with private industry and University pers9nnel tOdeveiop tech­
nology for extraction, reduction, production, and marKeting of

ithe most economically viable mineral products available in north-
i

resource possibilities.

potent~al for the development of prudent schemes for Use of the

t.ion of this resource are substantial. In contrast, the

provides innumerable opportunities and support for the recreation
and tourism industry. Therefore, t.he pressures' for the protec-, '

of aquaculture, fisheries development, and energy production.

been explored to a significant degree. The potential areqS to be
considered with respect to this resource include the use 9f water
for irrigation or for co~sumption not only locally but also
regionally or nationally. Other possibilities include the areas
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Biomass Division
, .

~ortheastern Minnesota has extensive deposits of decayed
\ .

organic matter (peat) and extensive areas of standing crops ~n

the form of trees, shrubs, catta~ls, and a variety of other

vegetational: life forms.: . Although northeast.ern Minnesota has an

active timber industry 'which produces lumber, construction

materiaLa~ and paper products among other goods, the ptese~t

forestry resources are under-utilized. In the National Forests,

for in~tance, extensive stands are over-mature because 6f a lack
. ...'

of more demand for these goods or because of access problems. A

variety of potential uses for these biomass products have been

identified but the development of technology for the expanded use

of these products in northern Minnesota is limited. Among the. .

most r~adily identifiable' possibilities for exploration, and

expansion of the economic use of these resources ~re energy

production such as in the gasification of peat, the use of wood

chips, and the production of gasohol.

\
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VI. BUDGET

The proposed costs for converti~g the existing SAGE building
on the - abandone'd Air Force Base in Duluth for the Natural
Resource Research Institute are estimated to be million
for the first year of the biennium. It is expected that costs
will be highest during the first year when remodeiing and
luboratory development will occur. The progression of hiring
personnel will first include the Director who will then develop
the Institute in conjunction ~ith the Provost and the Advisory
Boa r-d.. It is espee i a 11y c r i tic a 1 t hat the Direc i:. or h a v e
flexibility and authority to develop the most-efficient operation
that he/she sees fit. Therefore, the Director will need to be
hired "in conjunction or preferably before most remodeling and
laboratory development plans are finalized. 'Iiiring of additional
personnel will then lag behind the construction phase and likely
will be primarily completed during the second year•

\
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Directors Office 150 150 ,175 175
Mineral Division 350 BOO 800 1100 1100
\'later Division i . 150 225 ~oo 300,

Biomass Division 200 375 450 450
Building Maintenance ? ?, ? ?

Laborato~y Expansion 250 250 250
STRUCTURE COST.

Rellloqeling ?
i

3500Laboratory Development-
I \

\Re!oc.;:ltion of existing. facilities ?

AND RELATED

1 ~ .

Fya7

2275

FY86

~. ~ -.
- ,

2275

1925 1925

I,..

NEW FUNDS

FY85

1800

1450

~--~~--~~~----~~-------~-FY84

950

4800

3500
'1300

- 350 - 350 - 350 - 350

• I .' ,I .•.
•.•.. - .......... !,~ •. ''':.' ' ..... "-'''' ... -"

FY83

350

_....- ..... -..,..

EXISTING

LEGISLATIVE SPECIAL REQUESTS

BUDGET 'ESTIMATE SUMMARY

(in thousands $)

, \
\

NATURAL RESOURCE RESEARCH INSTITUTE

(LESS EXISTING LEGISLATIVE
FU~DS)

\

'/ .,. ' .....:. -'-'-' .. : ~ ..._. -,,---.... ,

TOTAL COSTS

TOTAL COSTS(LESS FIRST
YEAR STRUCTURE COSTS)

NEW NET FUNDS FOR INSTITUTE .
OPERATION

INSTITUTE PROGRAM SUPPORT

!'11 ••lJ5'e. ~~"""+.,,"",,,.-.---.-----
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ADDITIONAL FUNCTIONAL SUPPORT REQUEST..
.. ,

EXISTING

FY83 FY84 FY85 FY86 FY8?
.:

BUREAU OF BUSINESS AND 31 160 160 180 180
ECONOMIC RESEARCH

LAKE SUPERIOR BASIN
.STUDI~S CENTER 124 555 555 625 625--- ---

TOTAL COSTS 155 715 715 805 805

(LESS EXISTING LEGISLATIVE
SPE9IAL FUNDS) -155 -155 -155 -155

...---- ,........-
NET NEW FUNDS ~ FUNCTIONAL

SUPPORT UNITS 560 560 650 650

\
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. Report0!l ViaQility and Imp1iement~tio,nof-
Existing Sage l3~Uding ,'" Duluth Air, f3~se ,', ",
into Northern; Mfnri~sota Natural Re~ources' ,,';. ':
Research Institute '

Evaluation o'r Existing Facilitl'

We have m~de :~:~v~i~ationof the existing Sage: :s.uqdipg ~~the Duluth Air Bas'e to determine the viab~Hty anq reJated!
costs for the implemen'ta~i.onoft,~~ propoSt;d N~r~h'erp I!: :'
Minnesbta Natural Resources Research Institute int6:this'facility.'"'::,;,:;.''' '::£':" :," ~,":-':'"

" .•'

: ','. Febr':lary 11.
I
I
1'< Proposed ~orthern Mitmesota Natural Re~~~rc~s Rese~rchr Institute, 'Conversic.>n and Renovati.on of Sage BU~ldU1g:,,:::-: Duluth AirBase~ ,Mlnp,esota " :h 'i '

? ' , , ',~: :,: ;~;-,>;:>~.:,:, .,'

!' " : , ,',,;'. " ',' , ' ,:" " '; ,: ,:' ..$; Several on site ins~,~~,t~o~~ 'of ~he, p~il~~n~ ,~~~ gr~p.xf~~ ~ere, made, as well as r~Vlew ofbulldmg Plans: B.t:ld~q41pmc~~:': .. • • f I, ~ •. \., ' .' . • •. 'I., .. .\ • i . ' • I... .,.... r·.' •.' I . t" ." .manuals, by Tp.omas·"A~':y~cc~lt:'AI~~:"i~r~Ntec~;'.m~ ~..;:" ,Hemenway, P.'E;.: Electrica~ Eng~neer;land, '~on Ohtn~n; R. E~,• .' ~"":. t I· .. ' ' I'.. •• '. I I,~ • ~ ;" • , • . • ••:MechanLcal EngU1eer~'::;" ,..:" "",: I':'" -,j ,',',;'> ;:; :
, , ,'," <>:,"','):>':::i,::;;, 1"':';:";::' L ', .. "

:r~is .facility wa~ C9.~,:stru9~~.4;:,~n"~~5~/l~~~~:',W,e'fpur~~h~:.bUllding and equ~pme~t'to:~;e.lll,ve~1go~,g9op.dlHqn.::Tre
~ ?asic bU~lding structur~'~?~sists'of reinforc'ed copcret~ floor'slabs, columns, beams,' and exterior walls. Exterior walls".' ••• ' .' '" . J; : • ';' •.• ::1, .-, r,are constructed or';~,i~chth~ck reinforced ~p~cf~~eVJi~ppre

inch rigi" insul~tion,'f~c,ed:,with4 inph con?ret,e ~f()~* 911 the
j.n~erio~. InterlO~.P~~~~t~~n,s are gegeraI.~;Y qe~o~~apl~ r~pe\lIUtS wlth concrete block walls enclo,slOg mecnamcal' :~" ,:• . .... j:{' .' .." .It ,", •.• t. J ,' •••

equi~menr rooms, stairwa;y?" el~vat~r.~r~i~~t ~P~~~r '~~~ .'.:;»peclal areas. '.,,",' ,,', ': ' '
.. ,' "

the building and groll~d,s c'ompound i~ enclosed ,wJth '~ecljrtty
c,Yclone fenci~? ~nd;,~le.~~ro~i~ gates. The e?tir~ '~r~a w~minthe compound l~, paye~rrov~dlng'ample Ipar~lUg aJ1.d~t(W~~~of ' '" , '
ll1aterials. Th~ ~uH~,iJ~g~a~'a loaqing doclt atitp~,~lpY!7~pt ~s ' :,' ~":';~/:i."·;J':~/:"
wel~ as overhea~..~9:?r~:':,prq,~\i~ling acc?ss to the, ,P.~~liW'50.r.J-' ,: , :.. :". ",' ,;
.~(>hlC

1
es"::{ >::: Xi';\::: "'. .: :I )!'!:.' i <! ii:;i '': '!',;U2{;;\If','; \
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":_"" " ::;,'i,.,;,•.:,":,'\{',',~.,.",i,:.,'., .•,::,:,•.;,::",'~i,:,.',',., i,',~::,.'.,."",. - ,"",' ' iil',':,I, r,', :: ,". "

,
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, 22 1-0" at the Power House Area_ Fit<st Floor'". I J -- : .i 'I • , '. • ': . ' '. I ' , • : ~.': ' • '.
.. ; .•.•.171-0 First.'Floor':.,· .', ,.;;;, .. ".' ,':

13t -0" Secc)0:4Flo'or"":;',,' ,
, •'19 1-0" rrhird'Floor, ". :: : .,. ,', ':'.:<':,

161-01l.Fou~thi:Floor· . : :.;;., . ,. ." ; .. ' ..;', ,'>.: ·,',{\H·t(~:!,~, ',' ·'.,>~.. i,::.~.·.,. . .:)"dl:/.·~:.:: ::-:-,' ....: : ,,::-.': r '.. '>~(;}:The existing 'eleQtricalsysterps are~.y~hr goo4sopditiq~:: :'., :', :.:..:,:;.• • .' . • ,', .~, .1. ii • I . .."".' .... " ..... \'i and consist of:. '500,kVA.transformer_ithr~e·g~nerator,·:..::.. ! .:;'. ::<:.~: ':":switchgear uniis~:!p."6wer.. ',"s·'.uP.~iY~~Y~t~ihli:I':.t~o. 'r~pO\\;~r 'fljat1~is":':" ·'·l<:,;·;::\:'~~·;;,:.,:,:::·,:. ." . '••. ,' ~ •.'. " 4'"'; '. • '" I.; 1 .", ., l~T..J ~. .., I•. I ',' • .' '. , '. ..on each ~o~n·"·~~4a~·~,~,~t.ate4.:~ft.pu~~s,i,f9f:.H'~?tipgpa;ne!fJ·. ,~. '. \'.."".a.'1d convenl~nc~' out~~~s ..as:w~p;,~s e,~ep~r.i~qa~:~ys~em;supp~y~ng . f 'the refrigeration ~nd a~·rhandling.'(See: ~t~nche.d JTIIC:lctrical : ;;Systems.Report: by :<~~~' t. ':Henienway~' :?~·*'t\ ~lebirical '~nginee1:'~
, Exhibit ~)' ,,"', :\i!;i!M~;; "0::V':'''lj)i' !,Afi':\;!" ., '_ - · '<I .. ' Ii';;:
~ The eXistingmec~anicalsystems were also found ·to be in gpod '~":{::,.>

conditiol~. They Qonsi'st of building vent~latron, water chille1:'_
all' conditioning_ 4i~ distribution system/ ~o oil-fired lQ~ ,pressure steam bQ~le~s_ automatic temperatur~ control_ ".. iunderground fU~l 9il storage tan~s, ,pl~~ping' anq .peating piping;systems. (See attache(.1l\1echamcal Syst~ms Report by Jon
Ohman, P. Eu Mechanical Engineer_ Exhibit 2)::, '.' . .. . ' ~." . , . . .. ,

....
': ' .!" 1 . .' • " i " .' ~ I •• •• '

-R";,e-u-s-e--c~o-n-C-l::-u-s-::i-o-n-s-.'i;'«l:: ... '.:", .::. '.'.-t; !:f-(::,:' (:, .. ~: ... :~" '; '." :'~ ..1

• . ;. '1 I" ,.'-" ~:' '. '.. "\' ,': .';; " ' '. , ,'; '. ':. I' .f In appraising the S!3-g~~13ui~din~and 's~te ·a~. a ~ett~~ fa9ili~?, f9r ~ ,', ;':' ;.':! t~e proposed Nort~erp':.~i~~'~so~aNa~ural.~e~o~rc~E? ~~~~~f.l?~ i I. ",; .\\ ..;::: ,;'.,. Il}s~itute. we be~i~y~..,t~,~;p.tt~l<:l~g ,un~!~ttlif;in.c~~q~rg ~~e:~}~qtrl,~~~·> <>'(r;<:(
a{1d ~echanic~~·~Y.~l~IT7~,·):\r~, very aq~~~~9~~(a~~thG,Jro~tr,¢~ntftV.~.fr>>'::;:';I.:~:I;!,o~ thls proposed:r~~se'.fou\d.b,e. accorpp~}~r.f::g, ~Hn mfn~r:d:,::·;:.'··::j :!-·:::;:r,:~~t,~i\;.' V

I renovations and modiflcati9ns.:·· ..... ,I ;'··jrIJLJ.'~:::.:· .·':·i, .: :;", :i';.\;~.: ;... ,. :j:::;:-::.'::;:~,.:~,.~:l'.\'

, .' :., , . .' ;'.!:::' .....• :[l:',;'\~.''.,:ir ·•I:::.,' "i"!i:;'i:;::,, .,i{~ :::. •.•:,jflr-:..;:•::!\{};',~j;l~}i'.)i
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Modification of '(ep.tila.~in~; a\tcon?~t~~~~~g~,~e~~ing~nd p~~mbing
systemp . . .',' '" ." ".' \1.,·· ,... . .

• :.' ";",:'., , '..·.~'::.. ::.\',-;..... .'.,:I: .,'. ~~"~'.(' ~I. ", . _.
J. t·. , _ ,. . ,". ; ,:~ ! i~.,; >',' j • ", '1'

Note: The heating syste'~will'be'u~~ci a's part of the
ongoing bi<?mas~ re'~~~rch, ;~~~.iv~t~~S'~LI :' '. . ::',
_. . .. '.: <~.:: ··;,:,:·,i:,i:\i{.:;,\:;;'':;'): 1.:.;l~<\· .: ':.; . .

Modification of ~lectrical sys'temEr~',' . ':':, '.. ':'. ' :' .
., ',- "',~ i ."' oj,'" . " •• ,.' '{:" ',' .,.. i " . ~ I" j , . '

New lighting. ~~Efc~r~~i~!p~~li:i~';'(alid'conyeril~ri?~outlets, fis
".-: I

" I'

: .
'.,.. ' ;.... ,.: .

I.' ." !,.';

: ~. " .: " :' \, t: ;. , •

! . 'j ,.; . .: ~ . , I

" ~ 'I, ':' •"'f ;.
.. ('.,,'

, ~r

.~ .

Sage Buildip.g . . :;.
. ': Febr1,lary 11, 198~.:,
..' page 3

Building Exterior ,': "::."" ". .' \. '. ; :;!!;......
Would be wrapped in an envelope of-two inch' rigid insulation
board faced with reinforcecl resin/p~rtl~nd'cement and

• .' ••.• . . • . . • .", " I •.

e~posed aggregat~·nnishr .' .: ;.:, .;,.: ....,'.!..: : .
:; ~; :.:·:<f~·: I ~', .. ;' ·.~ ..~I:' ",'" . "~<':' :n:~~r~::';"~

. ~unding Interior :::,'. ' . . .J ::.'. .'
.. Demolition of certaip. p'a~tition wall~ an~ ,.related p.atch~ng. '.. '

Patch and fill 1n'e~ist~ng duct openings i~'c~il~ng'an4noqrs.
New floor covering~:'Y;1:: . . . '.', .... ·i·;X-.": . ''':'
New suspended ceilings. -I. " ';L;'
Minimal - new concrete walls. doors, frames and hardware.
Painting and refini~hingof:iqterior surf~ce~. ':' .

" .:< .. :", I : ,',I " ',. '.:,~' I : ,1' ,

AU existing 'entr~rice~,~-::~tairwaysYtpil~trooms.
~ j~itor's rooms./ and 'certain me~~a:ri:~~a~.equi~ment

rooms are to remain as they exist~·. . .
. .:,'

,
!

. ~ . 'The site is adj~cent to a maj?r trunk highway and routes to
::: targeted resource are'as as well as bein'g~n proxim~ty to

VMD, ~e airport,' a.nd o~her'areas of t~~ pity.: .'

Security cif the complex i~ already built iri, and ample p::lrking,
l~~ding, and "storage' ~~e~s are provided.::;
l : ':: .' •.•...~.:: '.',': :-;.; ;'> ',: ::':. .:':, .'.. ',: ;:!(')". .
Thebullding would be' renovateq and mod~fi~d, ready for
implementation of laboratory equipment',' pilot plants, and
support facilities, a~ follows:' : '~; " '

. .' .. ', , : . .'~:. i '. . .f '.,; .';. ~
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Second Floor .. ". ..' . .r;;': ... ,",
. 23,256 gross .sci· ft~:::·,\;'::;::'.:':', :.,' .. '::;:1:':'. :"".
21,000 net ren~va~ec1sq~ft.· :,:.:

. . ! =:.:: ': : ..".', " "" ',: (~ ;~:':

Applied Res~arch"& &p:~%'im~ntal'E~~~ratories'
'. Minerals.,'" l'~:l:,'_" '. . .• '\ '. . ".C'.:.·" .'

Timber . '."" '. . ':'. '. .

Peat .'.':::,}:." ,; ';',
", :.C:'j".'l;· ,•..

W~ter ;'.:.
,I •.

Third Floor ,:':'-;'. ;:!!.:.
~ {.,....':.

23~ 256 [;fross sq. ft•. ;: ;'/,: ·.li.·
6~ 000 ilet renovateq sq. ft. .: ..

:. -- .,, .;~. ;. '. '. "', ",: ~ .": 'J ." :
\ . " ;,

, . i ' ' .' . . . . .•.. . ;!l ", ',~ . " '
. Office. & Clean"I:aboratorh~~:'. '.~: ... ,~!},\> . ':", i':':":'>':' \'.:

, ',' ': I • ~ .' : ~ .•,' I !' ... . , I ; . '. : ~.: .

. N~te: Mo~t. ~f th~:,~x~sting 'ro~ms:~'~q p~r~i.t~o~~ ?n)\ f: ":.·!I,'.::j:~/.~r"'~:·'J;j,~i/.}~,.. ',"~:..
thlS floor Will be used as they presontly, C~lSt. ,.J.:',::;;'.\.:;('" .' ..~ ... '" ," ,.".

'\.' ..···~r;;!!;!~ ".••.•.•. '..••..••.•.•.",.'. · :r~,~il;.:!'j.'.... .. ':;~i"I[[}:l i1~·'·.: .' j ,IfJil(I!(fi!,
I
', '...• i":'~i 1[I,..,[, ;:'\:I·:/i.:.(::~:::i:·i· ';·/!·:;;·.'I:O::"..:;:. )·::j·:~'~::!l;~\~:: ;.;

. .Irld., ....."..",.. , )"' ... ·.. 1 I,., ',." •. ~,\.··t:1 ,',' ,

.;>:"'::'; ,. ;'I,i:,::.:i'i;d(:,!!i··· :i':,·!T)::·~I:;··:·;'-J!:~T·;)::1:~·
I, or ',' ' ••

••a

·t

.. ':a~e B Uildingl.:<l(,;:.) \\ .'.' " ':I!" , .r'?1:J;,tl!JI!I~
11 1983 ' . .. 'I";"~ .... :':':,,::':"

~ebl"~ary . ''' ..... ::::-:!: 'l':' .! ·.t.~.i::'.:;i: ':'.:
:r;>age'~ ,)) ..'-',;... ... i·' ,.:: ::::..

__...,..._~__._.':"".;~~.,_;: .' .'[ .. '. ,;;\,t:t,.
• Project Description, ,..,:'.....'. ...'; :.; :," :::::.-'F:·::.:.- I ·':····

• ' • .,. • -~.: ',' t • • ':. " ,. • .•• : •••• -:~.:-. ;.;..•• : •

.~ See' attached project des~rlption report a.~ prepared b'y ., ..' : .: :··l;~·;{~:·;.:.<· ::'...
Dr•. Tom Woo~s.. and pr. :bon .H".'-rris. !: .. ":: . '. . '" .j .. "::-- .• " .

: 'i:,": .' .,' ,'. .~··.·..:I.:;'
Assignment of, Areas Wit1;lin t};1e Cc;'mplex.. >~'~. l ..:;'

'. . '" ',:, ..,.ro'·;. i.:' .... :,;'~1' " -J.':: .....

First Floor" . ,':.' I .;:.::;. • i '
• i., . .. . . ': •.t' ! • !
42,548 gross sq. ft. ·i".:·.:. .' . I· \.

SS,OOO net renovated 'sq. It~· !: ::: r: .
. '., ".'i ..i·':'. :" . Ji';I" :: .t; .. "

Minerals &. Biomas~ Handling Fac:ili~i~s.. '
Bulk handling :.; ; ..':" . if!,:.;!', .

I .. ' • ' ,'1.' • '.

Pilot plants : :.,' ':(i; ..
Energyccmversion ." ..',! , :::,H'::'
Field laboratories .. . ....1:.. ::- .. ' .

'. "1"'" > •••• ", .,Sto-rag"" :', I· :.:.c: :'.' .,' .:'.' .. ' :.;~:!~::':':." :
- ~". -:'t, :'~/>""_'~':"':~(' .. ,.: . ;'~I" ;',,'.". :f ~ -:~ ':1~~"':'"'' ::.~ _... ".

Heavy equiPtB-~n~:.. :: .},:;:..;'''' .. , ;!:r!.· '.:",' ",'.
'., .. Power plant ",nq'elebtrical pqwer source:·

. : ::' ..;.:·1!:J:.;,r ',.-. 0',: =j '. ;" i"t'[J/" ':" .
. : I u .. " :,.; •

'.'11
II

••••

-,
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13q,000

100,000
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, .
This floor is unassi!incd.

Preliminary Renovation Cost Analysis

.;.

Note:: The furni~hing and installati~n'of
, • , . ., ' • I ' :'t',

the la90ratories~,,'pilotplarlts, , ,,' :,';::"
equipD:1ent, furnishing, etc'~ are not ~ , '
included in the ,above prices but ap~
included as, part, o( the attached p~9je~t,

description r~po:rt ~" $3, 500,000 "":' '
" .

,

Exterior Building Wall Area ------~... 52,300 sq'! ft.
To receive new insulatlon an'd' i '.,;J,:"
, f' . h' ,,:.~ ,'t '" .:~t!~,~. . . !:., :::. 'stucco 101S .' ", '!;";'>', ,'., :, ' , i' ":":',' ,

, , . • : .~::, ; ~ ; t , , '.

Architectural & Engineering Fees

"Available for fri'ture' related uses. ':~: '
No reno'vatio~Y'illbe done on this ~~o'or at this time.

" .'

. '-, ".

Cont\ngencies
i
'I

7Fourth Floor
:i 23, 256 grosE$ sq. ft~ , '; ,
, ~1,000 assignabl~ sq~ ft.

! ..

Sago nuilding :;" ,:'"
, February 11, 1983:'
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The basic bUildingrdong with the e~octrical nnd mechun~cal
compon~nts were maintained and r¢used. 'the building 'exterior:'
was reffnished. and windows were 'incorpor.atec1.· A new' : . I'

entranc~ with drive up ramp was installed. Th~building

inieriQr' partitions' andsuspe~ded,c'eiling!~ystems were n~m~>vedr
and open landscaped laboratories with a minimal amount,of; .

.' . I 'I .' • .~. Ii" ~

movabl~ partitioned off~c~swere incorporated, along"'~tp.new
J and modified lightlng and mecha!lical sys tep1s.,: T:p.~.'eq'~ f,!.'}splt , ' . ',',' ,

Is a very functlonal~~ractic~l" .and at~r,~,c~~r,~ r~~~llrC~,~~n,~r. ;',::: '
: Respectfully ~u~~itte~. ',:, ::"" :".',' " ' .~ \ :;';:';"). fi<:,! '.,' ,,~r~·I '!;, " ,II' >"",'i';
.'~ ~,V~ l' p':;;'?I' : .
ThomasA. Vecchl, AlA' , :(,' . ,. I"; ,,' ..

Architect ' ,: , : :';';,' r\i!;':'~':' .'. I.:~:!;:!:: .' .; ',;'r
'.':. I: j t'l

Bage BJilding R~use. Madison, Wisconsin

, "

A n'ow building of comj:>arntivo' size is es~imated,
to have a construction cost of, -- ":"----...;~':'--- ..
. . " .",' " .: ,:.. :,'; '.. ' .' ' ' ::. ',' ' ,

....., .:

. This cost does not include the $3, 500,000.
, laboratory equ~pmeht costs, :archite¢turnl/ .

.' ~hgineering fe'es" contingcnci(}s,·1or land
, acquisiti9ti.· .'. ,: . . . , .

.-: .

. '.!.

:,' '.

,"_,-.:',:' I

; '. . ~:' ~ ;

'3 '. . , ' . '. .' ,
, Note:~' The first,' sec6nd~.'and·third floors, 'of thri",

S~ge BUilding contain 89, 000 gross sq. f~~ . " :.... ,
. '" ... fl. •

. ',' ,"

Sage Building.
.. February 11.. 1983

, Page 6

.;" j'

Dr. Don Harris..,::,':,', UniversitY'~f Minnesota .. :p~~uth ;,
Dr. Tom:Wood::<:' "'. , University, of Minnesota ... puluth .
Frank Al~m~:'?;:':' ,'fGoy~r'nor'~:Sta:f'f ' " , ,:'.;: .. ,'" 1 "

Tom Vec~hi " .:, ...', .. :", ';.Thomas & yec~hi Archit~c~s " " .
; . ,', ~ " I ~. . .,! .... ..' . . ,

The above grodp tra~eled t~ Madison_ Wi'scoosin_' January 27_
1983, to have a first han'dview and tour of a similar Saue, .
BtiiIding facility whichwa's purchased and ponverted in lQ71.· ,

~ by the University of Wisconsin ,Aluminu'm ft-esearch FoU!i~atio~ !'

: into a Bicilogical & Chemical Sci,ences Research Ce~ter. ~~e

res~arch center was 'later sold tp the Ralston Purina CornPElny
and is presently owned nnd operated by Hazelton ft,altech inc'•.. . .' . ' .. '

. + New BUilding Comparis<:~:

I .
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The electrical system supplying the refrigeration and air handling units
~

of the air conditioning systems remains intact., .
l>

Proposed Northern Minnesota Na:tural Resources Research Institute
Conversion an~ Renovation of .Sa~e Building
Duluth Air Base, Minnesota

The f)age Building consists of the Power House and the Operations BUilding.
, The electrical system of the complex remains largely unchanged from
the q~ys it was generating power for the computer system.

Exhibit 1Febr~ary 11,.1983

\\

SAGE BUILDING ELECTRICAL'SYSTEM

In appraising the Sage Building for a res~~rch laboratory, I believe that
tlle electrical system can be adapted to this use with only minor
modification. rfhe metallurgical.laborator.y would probably impose the

I • , .

great~st electrtcal load as it may contain electric furnaces anq rock
cruSlling and gl'inding machinery. ' "

The power supply system withi.n the Operations Building remains intact.
There are generally two power panels on each of the four floors and
assocIated circuits radiate from there to the various lighting panels and
cOQ.veplence circuits. The princtpal power load of the Operations
Building was on the second floor ;where the computer main frames were·
located. The circuits to the second floor area remain intact (power is
supplied from two substations of 500 kVA each).

In the" Power House, the six diesel driven generators have been removed
and a 500 kVA transformer'has been installed to'supply power from
Mi.nnesota Power. Three of the, generator switch gear units have been
deactivated and the remaining three units ha've the capability to supply
power to the Operations Building'and the Power House utility systems.

The peat laborc~tory may contain electric drying eqUipment ane) sQme
form of pelleti~:ing mach,inery. The water lab may contain labpratory
desk's and equipment such as found in an analytical laboratory. The.
electrIcal load imposed py the above facilities would be well w~thln the.

" . I

lOOq JtVA capahility of U~e two existing substations•.

If the total connected lo~d on the system was to inc re~se above 500 kVA,
it would be necessary to increase the size of the Minnesota Power service
transformer; the connec~ingcircuitry is okay for 1500 kVA.
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Respectfully submltted_ '
I

E.L. Hemenway_ P.
Electrical Engineer

• I

Sage Building Electrical System
Page 2

The lLghting on the first_ second_ and third floors is high intensity
nuor~scentand adequate for the intended use~ Some rearrangement
of f~llres may be necessary to adapt to the occupancy.

The writer was in charge of the Sa'ge utilities system for nine years
prior to retirement ,as Supervisol'y General Engineer and is completely
familiar with all aspects of the electrical and mechanic~l systems.
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\\\

SAGE BUILDING MECHANICAL SYSTEM

I .,
~

Respectfully submitted,

The plumbing systems .appear to be sufficient to handle the requirements
of a laporatory.. although the cost of plumbing modifications may be more
than h~ating or ventilating modifications.

. .

The heating system consists of two oil-fired low pressure steam
boilers. Each boiler's capacity is 150 boiler horsepower which, by
my calculations" will be more than enough to offset the bUilding's
heating requirements. Alternate fuels will no doubt want to be studied
for their adaptability to this system and/or fuel research projects.
MinO!' changes in automatic temperature controls w ill be required, as
well asmodiflcations designed to impi'ove the enelogy efficiency of the
systems. \

The building's ventilating and air conditioning systems are very large
and complex, designed to offset t.he tremendous amount of heat
released by the electr~nic systems. The ventilation air distribution
system can be easily revised to deliver the proper amounts of air to
the new spaces. Some of the all' handling systems will have to be
dism~ntledandexisting fan speed slowed to the proper speeds. Two
of the three air conditioning water chillers have been removed from
the facility; however, the remaining chiller has ample capactiy (400
tons 9f ~efrigeration)to handle future cooling requirements.

I •

proeosed Northern MLnhesota N(:).tural Resources Research rnstitutEi
Conve:t:'sion and Renovation of Sage Buildit:lJr. , .
Duluth Air Base, Minnesota .

After touring the Sage Building and revie~ing its equipment handbook,
I have gained a good understanding of the facility's mechanical
systems. 1 have arrived at the opinion that the mechanical systems
are very adapta.ble to the requirements of a research center.

:J01\ ~Il~/~~,
Jon Ohman, P. E.
Mecha~ical Engineer
Building Energy Consultant
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NORTHERN···~INNESOTA ···NATlJRAL ~RESO.URCES- RESEARCH .INSTITUTE
CONVERSION AND RENOVATION' OF SAGE BUILDING . DULUTH AIR' BASE, MINNESOTA

- - ---.- . .~~.,-.. - . .. ., 'r' ..:~ .... ,: -- .. -.- ."-~ -:= '--'-'~-'--..-=-=-,....-~.~-~;~! ;.
lJ - m

~;iJ j'
AIAi'ldl13ti

. I

i
I

r~E

-

-

f I~
~ ~ li

M;
I ~.
~ ~.,'
J i~
j ~;
! ~::co..g ..0

o~

l! ~~j %0<
i~
z:

C CIoI

I
..'"
i~::~o<

z-
oS?!....c
"">:
i~;

~ fe&
L-'----_.'

~••• a •••

...
\

\ ,,

.. '.cC,,","\" ~:......-: --"~
.... "'r.=;, ... ~~ .... . ,.,.• "'~__'~__ _ 1~\ - ._- .-;-- .-

. ' .,' .-!: .~ '0:-

'IT i I :tI I .,

.. ! I i-,t' :.Ii'

i
i

.. l. 'l~=~=: ....._.....
; ;

_~.~ I !,
1

( ! · "
. ': , . . . .• j, ~ ij-'i:
'0 • • , , _.'< , •'I~ . '~-i' . . . IICIll . . I " ..'.'. . I
:~'. '. : ._. , -.I.... II .

- '. '~. : J .'"I
... '--'-1 1/• u!::c. _

I : ~__ I_~'
' , - --1-'1". ....•...I ~-,--- _ ._..__ ;•._1..- - -- . . I" r::.:.:...:-- - ro,_ ..-.I
..1 . _._".,.....__ "_ jt-. .

l
'.

. .
. .

- ...:.= ... -= -- _.-=:
) ( ". .. .. "-...., ,.---- -- . .... -= - ~----:...-......

SITE Pl~~ ~
--nl~•

, ..

". .. .'

r..
~.

tr.
,
.'

(

'.·t ...

...

~: ..

•.

~

~..,
"

. i

1..

.
. ~.

"

..

T



: VlOt_1l't un UIV HlmtlO

a.uuuttll ~'t71]W U:l~~~~~:.:,m'~~j~:~~~~:o~o~m~6~
.I ~(\Il) llim",,",,-'IY'(] _.0.<a6 ",,!\If;I'~ ""'l'oV_~,..,~

11 , I

I
I
! I

L .. _•..•. •__ • .•.•.•. •

. :,,-'"
\

I
Ia...
I

•~.'., h

I
I.

,
I

·1
t

i,
I

!.

, I

F.....

-

j I
!i I

I =,.
ii'I,

."
l ....... nII t

!Ii I

u!
IIi

'II,

I~ .0

=..·•..•....

.U\:...,..:"....".".-;..".."...... "".....
~.
i
~ ~

.'



1
.101~ : U" UI\' Hln,tlO

. tHIO,rnt :ron 10 HOllVAOHlU ON. HOISUAHO:)
~tHlll:lllYJnllU:)¥noSllllVllOlVlt uonH.~I'"H.lItUOH 0350dOU

~lallllm-"''"OU006~PJ.Il»·~~._''''''''''''~~~

.. ·1
. :.i

t..,

.. I _ .. _ .. _ ,

,..
. I

l..---_. ....._._ .

iii..
.L
.•......'•

'i, I
! .

.I
I
t

-,.:" H••nn
-i
if

·n
.Ie
5~
Q.~

od
~

0

l. ~....
0
Z
0
0.. UJ
(f)

••..........

i.
I'
I

t

I
Ii
t'II
!,
I

' ..

I'
I'

..,.



1'/1,'
k
I;

,~
"

\1.,AI

"I', :

'I
:1
'I.' ,

,

:1
:1
'I
'I

:-1
I
"I
;1
'vi
ill

-I

-j

'"I

i i
I.
f
I

i
I'• I

'.

I I

Ii
'i,
t ~

, 1

a 0

----------..

I z!

'"-I •t •..-; ,;
i. ..
II
u
II !
H i

,I 'eI _

I ~t

.\
-I'cd

,cd.. 0.' 0..• ri..
c
a:
j£

"



-,::r,Ji,

I'

r!
t
•

'a
,I

I
e

~ n••u
II

II.
·u
Ie
z
:5~0.)

ad
0

~ '0
'k ~:

~

,I '
." ? "...::.:-.L...._

,
•;
• ."•
"0 ·••"
~·•,·~,,
t

~

J

, .
I

... I. ..

tJ

..........
'.(.

i
1

;

~:.-_--------:~-------..":;ii''''I-'''''''---------------

;1
I
I
I

il
I'

I';
I

i,
f

!

II:.
.~

:~

,.

I .._.'- .... ---- -- ....._-..---.- ... .... .. .........

...

. .
••. , ..,.. .,.........I':):~ •••~ ~."..:.J ::-~_ .•



•"'... ~. .
.1-'::-

~­

••
•

..•,......':'.,

\\

A NEW PLAN FOR MINERALS IN MINNESOTA

~jnnesota is one of the leading non-fuel minerals producing states
and over the years has made an outstanding contribution to the growth
of our great nation. Throughout the history of the country more than
half of, all the iron ore consumed by the U. S. steel industry has been
extracted from the iron ranges of Minnesota. We can proudly claim that
the majority of the vast structure of the nation as we know it today is
fabricated from steel that had its origins in the northern part of our
state. However, in recent times those Minnesotans who rely on our mineral
industry for their livelihood have been subjected to undue stress and
hardship caused principally by unfavorable national and International
economic forces but also aggravated by a historical lack of foresight and
systematic planning for the future of minera.ls in Minnesota by the state
itself.

A new MiNERALS PROGRAM is therefore proposed with four major
thrusts that will initiate an aggressive approach to our current proplems
and fuBy recognize our responsibilities for the future. It is also of
critical Importance to our survival as a leading mineral producing state
that we develop a sound working relationship between labor, industry
and government based on cooperation and mutual respect. The days for
confrontation are over and we must now plan for a future which can be
seen to be- dramaticaily different from that forecast as little as four' years
ago and in which full utilization of the installed capacity of our taconite
peltet plants cannot be expected for. several years.

Tpe four a.reas of activity are:

IRON ORE RAW MATERIALS,

NOVEL IRON AND STEELMAKING,

DIVERSIFICATION OF OUR MINERAL BASE, and
, I I

STABLE LONG-TERM MINERAL RESEARCH
!'

This new initiative will require appropriate funding and in re~ching

decisions on the necessary levels it should be remembered that since 1914
Minnespta tax receipts' from iron ore activities have a'mounted to over 2.5
billion dollars. Although these taxes have been put to good use in'developing
the Iron Range community infrastructure of which; ,we can be justi(iably
proud, it can also be seen now that a totally inaqequate proportio'1 of
these taxes was used as an insurance for the future. That future is
upon us now and we have been caught unprepared. I We must develop
responsible plans for the use of mineral tax fund~currently'available
and also review the distribution of mineral tax revenues so that we' can

, ,I ,

begin ,a more appropriate program for investing in the future of minerals
in Minnesota.

1
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In considering potential Minnesota mineral developments, it is necessary
to bear in mind that there are few areas in the world that can compete
with the sheer magnitude of operations on the Mesabi Range and that the
taconite industry, albeit in a reduced form, will comprise the major component
of any mineralaetivity in Minnesota for many years to come. The first
two parts of this program therefore relate to our known iron ore resources.

The first major thrust is for applied research in the' area of iron
ore raw materials since this is the area of our historic strengths and
is also a focal point of the current crisis. At this time there is a large
international oversupply of pellets which is likely to persist for several
years. This creates a strongly competitive market and under these circumstances
the most successful products will be those with the best combination of
cost and quality. The state and the nation will benefit from such research
since improved raw material quality leads to improved blast furnace productivity
and ultimately to steel products which are more able to withstand economic
pressures from imports. Higher quality feed materials wilt therefore
increase U. S. domestic production relative to imports and keep jobs
open in both the steel and the iron ore industries. Research to lower
operating costs or to develop new raw material formulations also has the
potentiai to provide similar benefits. This. part of th~ program wi,1I reqUire
close cooperation between state research activities, related progratps in
the U. S. Bureau of Mines, and the iron ore and steel industries':

The second major thrust involves research to identify potentially
economic t·outes -for the production within Minnesota of iron baseq products
with higher added value. Studies over the last two years have i'ndicated
that although conventional direct reduction processes are not economically
viable in Minnesota, .production of raw steel or higher value products could
have significant job and economic impacts. The problem facing the state
is to identify technieally and economically viable routes to achieve these .:
goals and to, create the required incentives to encourage commercial developments.
This will require technical and economic analysis of' many different possible
process routes,. evaluation and development of novel direct smelting routes
for the production of molten metal and demonstrat,o'l plants on the Iron
Range to effect the transition from research results :~o commercial applications.
Since peat represents a potential local energy resource, appropriate evaluation
of the commercial and technical possibilities of using peat for the further .
proc~5sing of our iron ore resources should also be .included.

This' phase of the program will depend on In'qustry involvemertt in
demonstration projects in Northeastern Minnesota .alld it wi!! be nec~ssary

to encourage industrial cooperation on an international basis from both
steel producers and developers of new direcf smelting or other novel
technologies. ~ Any major project Initiated in Northeastern Minnesot~' will
require significant capital investments by the state: and will conseq!Jently
requir9 careful ,project cost evaluation. However,' if these projects are
imaginatively developed, it should be possible to create a funding package
with contributions from industrial, banking and community groups. The
state ~hould aim to commit Itself to at least one sLic~ major project before
the e~d of 1983.

I:'
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An important aspect of the mi~eral economics activity will be the
. evaluation of taxation and incentive strategies to achieve development

objectives set by the state. This phase of the program will require close
interaction with state agencies and legislative committees, particularly with
the minerals division of DNR. Recongnizing this interaction, an increased
funding level for the minerals division of DNR will be needed to establish
personnel and programs that will form part of this overall minerals effort'.
This funding should be on the order of $1 million per year.

The third major thrust will begin a rational program seeking the
development of a broader base for the mineral industry of the state.

Minnesota has a unique geological setting and the extensive cover
of glacial drift has hidden most of the base rock geology from classical
miner~1 exploration acttvites.. .

The existing geological mapping programs within the Minnesota Geological
Survey should therefore be accelerated and a comprehensive program for
the interpretation and publication of this information should be developed
within a relatively short time frame.' The aim is to provide detailed basic
geological information that will stimulate commerical exploration programs.
Funding for this activity will require an increment of approximately $1
million per year to the current state special support for the Geological
Survey and the necessary additional funding for geophysical data gathering
activities. At the same time as this mapping program is tackled, forward
looking fundamental research must be developed to tackle the technical
aspects of mineral processing and metal extraction for nonferrous metals
which are known to exist in the rock structures of Minnesota.

In the current distressed times when industry is closing down both
its operating plants and its research activities, the fundamental responsib.i1ity
of th~ state for long-term research becomes more clearly apparent. An
appropriate insurance policy for the future needs to be estabJisheq in
the form of a stable research organization with a skilled staff that can
develop innovative research in normal times and provide a powerful core
of expertise when needed in times of crisis. " .

~lnce any applied research can only succeed if it Is based 011 sound
fundamental principles the final thrust of the program aims to cre~te

a stablY funded long-term research effort in the Mineral Resource~ Research
Centet:' at the University of Minnesota. This effort must also be, integrated
with tpe teaching function so that strong programs can be maintained In
the mining, mineral and metallurgical engineering disciplines wilieh are
vitally" necessary for providing the skilled human resources on which the
mlnerq'1 indu?try of the state relies. This fourth stage of the new Minerals
program ,will cover both basic disciplinary topics and research in commodity
areas pf current or potential Interest to the state and will be ·fully integrated
with the first three phases. I

, ,,

, ,(:'.
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The fourth stage can be achieved by re-establishment of the MRRC
state special at the funding level required to support the level of activity
carried out in the peak years of 1972/73. This wiU provide an initial
base for the state's long-term minerals program which should expand
over the next four years to approximately $5 million per year, a level
appropriate to support the first three phases and the longer term needs
of the state. As part of this expansion the needs for local training and
research in minerals' in Northeastern Minnesota should be fully recognized
and a practical plan to meet these needs should t.herefore be developed
and implemented. Such a plan could provide for close liaison with Iron
Range activities and problems at both the community and industry levels
and also provide a focal point for coordinating state interests in apy'
joint commercial demonstration projects that evolve in relation to the search
for further processing of our iron ore resources, thereby playing at:l
important role in the first two parts of this program outlined above •

Jt i~ also important to send out a strong signal indicating that Minnesota
is serious in its intentions both to stabilize the minerals economic base
and tq support alternative mineral related developments. It would therefore
be appropriate to initiate a comprehensive review of current minerals
manag~ment and policy and to establish a new cleaHy outlined Minnesota
Minerals Policy designed to maximize minerai development and regional
economic stability while maintaining realistic objectives for environmental
protection.

. Minnesota is standing at a major crossroad and the significance of
minerals in Minnesota in the second century of mineral activity will be
strongiyinfluenced by the direction taken now. Although the immediate
propl~mscannot be solved in the short term, longer term developments
in ,ninerals can be influenced and encouraged by todays actions.

. The road that leads straight ahead, that continues the policy of
the past hundred years Is no longer acceptable. .

The message conveyed in the currc2!nt economic CriSIS on the Iron
Range must be fully understood and th~ appropriate forces within the
state assembled to focus clearly on our mineral future. The Minerals
Plan for Minnesota outlined above points' us in the right direction. Any
furth~r progress requires a legislative mandate. Tpe 1983 legislatIve
sessio" holds the key to the future of minerals in Minnesota. '
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Minnesota Business Partnership Suggestions

for Public Policy Measures to Encourage

Mineral Exploration and Development
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Access to Minerals

1. Offer leases for exploration on a regular twice yearly
schedule upon state lands ,except wh~re development.C>.;,
a discovery would clearly be foreclosed by environmental
considerations.

2.' Allow access to non-leased state-mmed surface and
minerals on a non-exclusive basis for non-destructive
geologicalt'geophysical, and geochemical surveys (but
not drilling) without requiring public disclosure of
data obtaine'd.

3.' In concert ,,,ith federal policy currently being considered,
encourage long-term leasing of state' a~d county lands for
mining accessory,_use~"(tai,l,i.,ng .ponds"plant si,tes t buJfer
zones, etc.) instead of requiring land exchanges. ~

,.

4. Permit leasing of private lands for mineral exploration
, I

without local government intervention where the knowledge
to be gained has area-wide or state-wide significance,
while retaining local government~s participation in
reviewing proposals for mineral development.

I

Environmental Review and Permitting'Procedure

1. Streamline and consolidate'the environmental review process
to reduce costs, delays and d~plication of effort for'appli­
cants seeking permits for small and medium size projects,
e.g. industrial minerals, non-ferrous metals, and scram iron
ore operations.

2. ~Iodify mine land reclamation rules to facilitate develonment
of~small and medium size projects. (Currently, 'small and
medium size projects exceeding 80 acres are subject to
criteria appropriate. for,large:·..developments but impractical
for smaller scale activities.) .:

3., Modify recently adopted ~QB regulations governing petition
requirements, appeals, time allowed for agency response,
generic EISs and EISs on resultant actions to simplify
procedures' for small operations. (There should be a closer
relationship between th~ stringency of regulations and the
potential environmental significance of a proposed project.)



\. \

Taxation and Royalties

'.

1. Minnesota should promptly undertake a study to design a
mineral tax policy that is:

-Attractive to explorers and developers,

-A predictable component of mining costs, and

-Based on profitability or rate of return,

while providing the citizens of Minnesota and the affected
area adequate compensation for governmental services required
as a result of development.

Minnesota should revise its royalty system to prevent
discrimination against metals-with high smelting and ~

refining costs by allowing deduction of such costs from
gross metal value. (Present royalty, based. on gross metal
value, does not allow for deduction of smelting and refining
costs, which are highly variable.)

Research

1.' Fund basic applied geological programs for topographic and
geologic mapping and regional-scale geophysical manping by
the Minnesota r.eological Survey. ' '

,
2. . Rely on private sector exploration activity to provide

information on occurrences or targets of geologic interest,
obviating duplication by state prospecting programs.

3. Fund basic applied mineral processing research by the
M~neral Resources Research Center to increase emphasis on
and assist development of ~tinnesota's metallic and industrial
minerals.

"

4. Fund economic research into problems of the iron ore industry
in seeking methods to improve the marketability of Minnesota
ores and pellets.

5. Fun4 research to determine practical ways to prevent adverse
effects on air and ,.,ate~ quality by mineral development. .
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Thank you Mr. Chairman:

J'listinguished r:uests, T,adies, r:entlemen:

One hundred and fifty years ago, the German philosopher ijegel concluded:
"we learn from histor~' that men learn nothing from 'history. II '.

Yet we know that when men are sufficiently stimulated to find answers to
help them shape the future, they often take a hard look at the successes
end defeats of the past. ~opefully, we can disclai~ Hegel's conclusion
in our search for the answers to the future of Minnesota iron. We
learned that low taxes and reasonable costs encoura~e~ development, and
that cooperation produced results. We have al~o le~~#ed that high taxes
dri ves bu.siness away and that without cooperation between government and

I: i I

businessi little is done. '
,I
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mhe story of "~innesota iron spans more than lob years of determined men
, finding answers to to~gh problems.

. ,

Minnesota taconite is a flint-hard rock formed two billion years ago.
, It's a low-grade ore containing 20 to ~5% iron.' ~he iron is present as

spece of ~3Rneti~ i~c~ oxide which are liberat~d by crushinR, grin1ing
and megnetic separation. ~aconite concentrates. containinR 62 to 65~:iron

Are then Made into 1/2" pellets for charging into blast furnaces.'
. .

¥.ining and processing taconite take.a lot of capital--operations chew up
steel, supplies, energy and money. It took 90 years from the time
Christian Wieland stepped on it in 1865 to the firl?t c'ommercial pellets
from !)ilver Bay in 1955· ' , ' J1

': ' I

An extraordinary persistence and cooperative effort bet.ween government
and indu~try started in 1912, and intensifier} in th ~ lQ40's. ,

, . ! I ;/' III I

"'he cru?ial step~ in bUi1d~ng 'Reserve i-tining rompatt~ ~il! rre f~rst
comrnerc:\.al taconl te operahon, were the work done "Ylthe Un:!.versity of
Hinnesoh Hines lilxperiment ~tation; the Armci.o Pi10~!I'.rllk~t in Ashland,
Kentucky; the prototype produ~tion plant at :Babbit~il~nd finally, the
commercial pell:t plant At Silver Bay. ~he'bu~d~e~1¥aa built soundly,
step by ptep, wlth many of the contributors IstaYlngi~f~h the new industr,y
tor ".5o.y:ars or more. . ' Ii"
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mhe advent of commercial pellets broup.ht consumers much better quality,
lower cost, 'and 'higher blast furnace productivity than with conventional
red ore ..

Ry the 1940's, an end was seen to the three billion ions of red are,
which was formed in pockets along the outcrop of the lower grade iron
formation.. '

With the depletion of red are foremost in the minds of the planners, a
series of events transfor:med the industry.,

,I,

el
~-.

•

o

o

o

o

mhe Paley Report of 1952, commissioned by President ~rurnan,

stated that the nations's iron ore reserves were depleting
and that we had to depend on foreign sources for our supply.

Bethlehem and U.S. Steel built blast furnaces on the United
states Bast Coast to accept foreign ore in the early 1950·s.

M1 p(t~~ J

The St .. Lawrence'Seaway, built/to'accommodate
ILabrador/Quebec ore, was opened in 1959. !

The Taconite Amendment limiting future tax increases on
taconite to the same level applied to other Minnesota
manUfacturing firms was approved with a 7:1 margin by y?ters
in 1964. vollowin~ approval of the amendment billions of
industry dollars were committed to, taconite development.

,I
I,.

I
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(In my mind, if the amendment had not passed, the taconite
industry in Minnesota would not ha¥e developed as we know it
today. )

Nowlet's look at what has happened.recently.

In 197, and 74 the demand for.· world steel ~eaked. F,conomic forecast~rs
were universally confident of sUbstantialgrowth;in,I~~eeldemand.
Steelmakers frantically searched for iron ore, determined not to be

• • j I fl ,I . .

caught ~rort, they d~dicated thern~elves to ~elf SUtfi~iency., rOw grade
iron or~; properties' .In remote reglons weree ~~.yest~8,'~~1. and acquire~ as a
hedge ag~inst future shortfalls. t found mY~11f,~w~pt, up ,in the sptrt't .
of the Urnes and visited iron ore prospects and op4t~'t't:oh9 on five f '

continents. ' " .. :1" ·1 '
i . : q., II' . ., , , :' i 'I

Consumers enthusiastically took highly-leveraged equIty participation in
new or e~panded pellet facHi ties, or signe4, Ipng ~~'r~! take-or-pay,;
contr8ct~. Ironically" there was 1ittle in<rrease ~~I.:i91ast furnace'
capacity to accommodate the new pellets. ,! ' Iii', i, ' ., ..

• I, , II
, ,'I: i, il '

~he foricasters were wrong. Their curves s~arted ~~wnward in 1977
instead pf cooperatively climbing as predioted. BYI'l~80 pellet oapacity
utilization dipped to 70tf., and today it' B ~~<t:. 'I UI I ,

, 'I I :'1 I , '
, I L" .' ,

! :.' .!!
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Producers' problems have been c~~nded by risinp, costs in every eector
at rates much higher than their competitors. P.mployment costs today are
24 to $25 perhour,and supply and energy costs are high. Of particular
interest to the legislators present should be theriae in taxes. In 1970
pellet companies pai~ state~~~hlocal taxes of $.32/ton;, in 1980 it was
*2.72--6n 8 1/2 fold inc~e~~~~ Today it is as high as 6 to t7/ton •

,Pellet prices increased less than three-fold from 1970 to 1980 (S.'.7 to
~.74/unit). The inor~inate tax increase brings to mind the spirit of the
Maconite Amendment. In 19~4 the people of ~innesota guaranteed taconite
developers favorable taxes for 25 years. The "guarantee" was forgotten
in 10 years.

Last year the consequence of high costs and underutilizntion was that
nearly all North American steel producers tried to sell or give away
their pellet ownership positions. Some companies who lost over tlOO
million on iron ~re commitments during the year, cpu1d have saved t50
million or more with forei~n purchases. Brazilian ore reache~ consumers
in the midwest for 10 to h5 per ton less than Minnesota ore. When we
compare l~innesota's flint-like taconite grading ?3~ ,iron with the easy to
dig ~razilian ore at 68~ iron, the picture starts to clear up. What
about the 5,000 mile haul from Brazil? Motal freight and trRnsfer
charges for a ton of ore from "'uberao, Brazil to an Ohio River blast
furnace isil~.~2 vs. ~24.77 from "innesota.

Without radical adjustments, the steel -companies simply won't be around.
McTJouth Rtee1 l"lorporation is an example. TJ8St year the company filed for'
Chapter 11 bankruptcy protection, was purchased and restructured with
lower employment costs and no ore commit~ents. Other companies are in
the same kind of trouble •. Restructured steel companies become the low
costpr<;>ducers. Steel ann pellet producers are concerned with
8urvival--they need cash. Layoffs and early retirements are occuring at
all levels; research and exploration budgets have been drastically cut or
eliminated. ' ,
~t~ :

Only ~ of Pinnesota's pellet capacity is expected ito be required in the
next two to three years, and if Minnesota pellets can somehow regain a

I , I,

competitive position, demand is still not expected to exceed supply until
the turn, of the century. The outlook is dismal. ,i Ii

I :j Iii'
Producers are independently studying, intensively, w~~ch plants to cut

, "I' t II' I

back or shut down. While collective studies, by two'or more groups could
, 1 I 'il II , • I •

result in optimFll savings, until now few companies'haye shown any
interes~ in working with others ory m~tual problems.!i I 9wnership
complexities, concerns for possible violation of a~ri~trust laws and
polarization among producers, owners, consumers, employees, government
and spepial interests are serious obstacles~ ; :! " '

, I: I

I I,! I ..
~ut, the case for optimization studies is a good one l National and

II'r,individual economic interests are,at stake.
I I,

.:~- .
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Looking to the f~ture, iron ore and steel producers may radically
from today's conventional raw material and steelmaking practice.

,practices could conceivably be researched, designed and installed
serve the best interests of the sponsors. It will take a lot of
cooperat~on--somethinglike the-teamwork in the development of pellets or
the pass~ng of the Taconite Amendment.

It's beell a source of curiousity and anger for me through the years to
witness the various stages ·of combat between industry and government, and
manAeemerit and labor. Consumers always end up with the problem.

(~.~.~)

As a start, representatives of industry~governmentcould sit down
together and lo~k at the cost features 0 area and foreign competition to
determine what steps by local producers are necessary for them to 'compete
effectively. Next, they should undert~ e the investigation of a new
direct smelting technology andsystem/for the best utilization of l1esl;lbi
ore and Minnesota's logistical advantage with respect to shipping,
enargy, and markets. Uniting the university's sci~~tific resources with
the fRcilities at Rilv~r ~ay or elsewhere to design'and build a new
prototype steel facility is a possiblity worthwhile discussing.

nememberinp, the past, we can avoid unpleasant repetition and focus on the
achievable. Pellets wera developed after orchestrating sisnificant
amounts of energy, time, and money with a lot of cooperation. A new
ore/steel system eould ·be launched today using the same formula. In
addi tioD to havi.ng a barely-scratchecl reserve of 50 bil.lion tons of iron
formation amounting to 15 billion tons of concentrate, today there is the
added benefit of a modern fully-developed mining and processing complex.
D.eciding to do something about it is the real challenge."!.
ror the past few minutes, we have nealt with Minnesota's competitive
position: in iron ore and conclude that it needs improvement, but let me
'o~fer a caveat. Foreign iron ore reaching the n.s •. is competitive not
to be confused with the steel we permit to,be imported at distress
prices. ~o 'disturb fair competition with embargoes is like trying to
repeal the law of ~ravity -- you will fall ~nd getih~rt. The
interdep~ndence of the 11.S. and Canada is a~ excelien~ ~xample. tf we
were so foolish as to try to restrict Canadian impotts, our fall WO'Ufd be
immediate. Ve are net exporters to ~anada, and Rra*ilian or other
offshore'suppliers are ready to step in. ~hat situ~t~on, incidently, is
another excellent reason for Minnesota to get back into competition -_
end soon'.

-4-,.
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mhere is very little foreign ore entering our heartlnnd today even though
the prioe is _right. At the moment, we are oontracturally locked into
Lake Superior District ore, but can only usa a fraction of our
commitment. Most of the foreign ore consumed in the u.s. keeps the ~ast

Coast blast furnaces going. ~urnaces on the Gulf and West r.oasts and
many more inland are down indefinitely -- not because of our failure to
meet competition, but because we permit or encourage our valued foreign
trading partners to dump their surplus steel on our shores -- thus
killing the goose that lays the golden egg.

In closing, 12 years ago Jeno Pau1ucci funded a 170 page report by the
Stanford Research !nstitute entitled: "The Rffect of ijigher Production
Taxes on The Minnesota Taconite Industry." The report stated that
Minnesota pellets were competitive, but that unbriddled taxation could
hurt the industry. Today Hinnesota Taconite is not competitive.

Today, it is not just taxes, but all segments of operating and
transportation costs that need study and impI'ovemenlt~-and government and
industry must work together if the Hesabi --"'rhe sl'~eping (aant" is to
survive.

?resented by D. J. ~ochs in a seminar-for the Minnesota Legislature on
~echnolp~J - Based Issues in Minnesota's Bconomic Development.

Sponsored by the Science Museum of Minn~sota and the Scie~ce and
Technology Council st. PaUl, M~.

. \

Januar,y 6, 19A;.
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From those beginnings, ,the following events occurre~:

. In l859~ four years after -the first regular iron ore shipments fror;t !I,arquette,
Michigan, the Wieland family started a sawmill in Beaver Bay, primarily to
serve the copper and iron mines of northern l1ichigan.

by _

llncovered "esabi iron
of Minnesota ore from

"I

Merritt brothers found ore at Mountain Iron on the Mesabi.
I,

j' "

, "

Railroad completed ~ower to ~yo ~ar~orq;
formation in a road cut. First shipment
Soudan }fine (Vermillion Range). ;' I,' I,: I

First ore shipment from the Mesabi. ,
• • I', ii,

John D. Rockefelle; acquired the Me~~itt 8~d other Haeabi
holdings in the panic of 1893~ ,! i

Ii I:, I
Rockefeller sold Mesabi holdings to U.S. Steel.

I i!;j ,
. . 11 •

First experiments with magne~ic Beparati~n of taconite
tJniversity of Minnesota, Mines F,xperimeritStation.

. . I '
I . 1

18F.\4

189~
,

1905

1912

1890

189~, .

In northeastern Minnesota, about'two billion years ago, the right combination
of rocks, physical forces and chemistry resulten in the precipitation of iron
and silica in the bottom of large, deep 1akes--the beginning of iron
formation. More sediments came and the earth was tormented anrl contorted to
change the iron/silica sediments into 50 billion tons of iron-bearing rock.
About half ot it formed mA~netic taconite, a flint-hard material containing ?O
to 25% iron in tiny specs of magnetic iron oxides that could be freed by ­
crushing~ ~rindin6 and mar-netic separation. In places where the iron
formatiop reached the surface, three billion tons of richer ore were formed in
pockets after ~ilica had been leached away.

188~ Mesabi Iron Company organi~ed in Duluth
First iron mininR company in the state
Later bought the taconite holdings 'near Babbitt

Eons later. nature brought two other valuable resources to the area--white
pine for~sts and beaver. In the middle 1600's, the'f-hippewa were in place
when the'voyagers arriv~d. After 150 years, high U.~. taxes encouraged the
Frenchmen to move their fur trading hea~quarters from ~rand Portage to ~t.

William» Ontario. ' ; ,

George A. stuntz 'first discovered ore in Minnesota in 1865 near Tower. In the
same year, Christian WielanQ found magnetic taconite near Babbitt while
guiding a gold ~y.rloration party headed by H. H. Rames, the first state
r.eologist. Peter ~itchell, a prospector-from Michigan, became involved ann
dug the first test pit on the Eastern Mesabi in 1871.
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1915

1916

1919

1922/24

1939

D. ~. Jacklin~ and other notabies formed Mesabi Syndicate
·(later Mesabi Iron Co.) to lease the Babbitt taconite from
Mesaba 1ron r.ompany.

Steel mill built in Duluth (shut down in 1972)

Work started on the first taconite plRnt at Babbitt.

Sintered taconite concentrates prorlucerl and shipped from
Babbitt. High costs ($7.00/ton) and low prices ($5.40/ton)
closed the plant. '

Armco ~nd O~1ebay ~orton investigated Eastern Mesabi taconite.

Reserve Mining Company organized.

!
'I'f
.~

1941 maconite ~ax Law (5~/ton prod.), in lieu of Ad Valorem and
, propert~ tax to encourage development of taconite.

1939-50 Crisis in ore expected with fast growing demanrl and rapid
depletion of direct shipping ore. ~astern Mesabi researched
for concentratabili ty, pelletizing ahd blast furnnce use. '
Tests and developmental work by Mines Foxperiment Station,
Minneapolis, ~eserve at Babbitt, ~rie at Aurora, 4rmco in
Ashland, Kentucky, and B~thlehem in Lebanon, Pennsylvania.

1968-77

1950/51

1952

',':. .

I
I·~,. ,',

J
,~I

11
e·I".
i 1:.

I

',I
piII

1950·s

1954

1955

1959

1964

(early)
New blast furnaces built by U.S. Steel at 1"airless lIills,
Pennsylvania, and by Bethlehem ~teel at Sparrows Point,
~lary18nd, to receive South .\merican and African ores.

Armco and Republic b~came 50/50 owners of Reserve.

The Paley Report, commissio~ed by President ~rumAn, stated that
the Nations's iron ore resources were depleting and that we had
to depend on foreign sources, for our, tUPPlY.

First shipment of ore from Quebec/L~~~ador.

lii[:III. ,i •
~irst production of commercial pell~r~lat Silver Ba~--shipped
April, 1956. , :1, . '

Opening' of the,St. Lawrence Seaway.,
:1

, I

'('aconite Amendment limiting future ta~ 'increases on ~aconite to
the same level applied to other state,!manufacturing

Jotl

operations--approved by voters, 7:1 ~argin. Billion~ of.
dollars committed to taconite development 1964 through
mid-1970's.

Reserve l"ining r.ompany tailings dispo1al controversy ending
With permits granted to Reserve for a~ on-land dispoaal
system.
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197:'/74 Worldwide steel demand peaked.
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Forecasters were wrong. Pellet capacity utilization
diminished to 70% by 1980. I

Ii
, ,

McLouth Steel, Corporation filed •. for Chapter 11 bankruptcy
protection, was purchas,ed and r~~~r,~ctured wi t~ lower
employment costs and no ore commitments. other companies

,:1, I ' I ;
were in trouble., Restructured companies could be ,among
the most competitive in the industry.

'I I:
I,

~conomic forecasters universally confident of substantial
growth in steel demand.

Multi-billion dollar construction of pellet operations
continued--with little increase in blast furnace capacity
to accommodate 'new pellet production.

steelmakers frantically searched for raw
lI1aterials....dEl terrnined not to be caught short--dedicated
themselves to self-sufficiency.

Minnesota taxes on pellets increased from 32~/r..T. in 1970
to $?.72/r..~. in 1980--a factor of 8 1/2. In the same'
period, pellet prices increased by a factor of less than
~. ,,!I
~ t
North American blast furnaces required about 6m' tons of
ore and pellets in 1982--50% of 124M tons rated capacity.
P.innesota shipped 25M tons or 40~ of 6;M tons capacity •

steel and iron mining employment costs reached $24 to
$25/hour.

~early all,North American steel producers sought ways to
divest themselves of pellet ownership positions. Some
companies who lost over $lOOM on iron ore cO!lL'nitments,
coulrlpave saved $50t! or more wi th foreign purchases.
Brazilian ore reached consumers in the midwest for S10 to
$15/ton less than Minnesota ore.

Steel and mining ,companies needed cash. tayoffs,
terminations and early retirements occurred at all

, I·,'

levels. Research and exploration budgets were drastically
cut or eliminated. i

i
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In the more distant future, iron ore and steel producers
~ay radically depart. from conventional raw material and
steel making practices. ~ew practices could conceivably
be researched, designed and installed to optimally serve
the best interests of the sponsors.

World steel and iron ore demand through the lqaO's is
expected to grow by 1 1/2 to 2 1/2~ per year. The growth
will have 1ittle impact on the use of I.ake Superior
pellets. Only 50% of Minnesota's pellet capacity is
expected to be required over the next two years--if it 1s
competitive. Improved demand from 1985 to 1988 will be
gradual.

~orecasters predict weak_prices for iron ore until 1GR5.
Demand in North America is not ~xpected to exceed supply
until the late 19QO's or turn of the cen:ury.

, I

Steel and .pellet producers are concerned with survivai.
~ost of them ~re intensely sturly~ng which plants to cut
back or shut down. While collective studies by two or
more companies could result in optimal savin~s. until now
few companies have shown any interest in working with
otners on the problems. There are many ownership
complexities and polarization problems among producers,
owners, consumers, employees, government and special
interests.

Nearly thr-ee billion tons of Minnesota direct-shipping ore
(non-taconites) have been mined. and shipped over the past
100 years. The significant volume is 'gone.

Fifty billion tons of liw-graQe !~~~~ formation~ .
representing 15 billionltons of concentrates or pellets,
remain' in northeastern lUnnesota J Properly handled, this

. • : I ,II •

amounts to sever~l hundred years" of reserves.
i,li I,

I

_ mhe steel industry is ~urrently operating at 40~

capacity.

David J. F.nochs
December 28, 1982
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