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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 preovide at
least four thousand fewer direct jobs than 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 have!been 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 6f tons of taconite;
Thousandé of acres of peat; |

Millions of board feet of tiﬁber;

Billions of gallons ?f fresh pure water;
Thousands of well—ed&cated, ﬁard¥wgrking people.

If we are to make the maximum use of these natural and
human resources, at a minimum we 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, manufacturing
and transporting timber and timber products;

add value to our timber products;

find additional economic and environmentally
safe uses for our water; and

develop high technology industries that will
draw on the strengths of the region.

[
ﬁ‘ﬁ’ mﬁ

If we are to accomplish the above goals, it is essential
that we establish a comprehensive, well-coordinated research
and development program with respect to both our natural and
human resources. . At the present time, ‘the research and
development efforts of the State of Minnesota are divided
among various agencies of the state and are not part of a
well-planned and coordinated program.

Notwithstanding the fine work that the MRC, affiliated
with the Twin Cities campuses of the University of Minnesota,
has done over the years, particularly with respect to bDr.
Davis' .work, in recent years these efforts have been under-

( funded and poorly supported, with the result that research
'EE efforts in minerals are at a minimum and are practically non-
‘ existent with respect to peat and biomass. Moreover, the
research with respect to water is related almost entirely

to improving the quality of the water. This is an important
goal and must be maintained; however, we must go further and
find how we can use our abundant water resources in north-
eastern Minnesota to provide environmentally sound methods
of' aeccomplishing this. \

In light of the foregoing, it is our preliminary
recommendation that a Natural Resource Institute be established
as a division of the University of| Minnesota, Duluth. 1In this
connection, the following steps must be taken: '

The President of the University of Minnesota
will appoint the Director of the Institute.

The Governor of the State of Minnesota will
appoint a 15 person advisory committee. The
committee will advise the Director regarding
research and development efforts that should be
undertaken, and it will serve as a liason between
the Institute and industry, labor, and public
agencies.
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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 of 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 respect to our human resources by establishing

a school of electronic and computer engineering on the UMD
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.
The mineral related reseaxrch 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 every opportunity to be aware of
the research activities that are taking place and be in a
position to put a meaningful input into such research.

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

the SAGE missile facility on the abandoned Duluth air base,
or in a new building on the UMD campus. Attached hereto-
is a 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 bear 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. - v

123y, 'z

%L we&-are 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 sure that the steel-
making facilities are not subject to additional taconite
production taxes on occupation.. Therefore, the law should
be amended to make sure that this 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 cobrdinated program of research
that will have the wholehearted support of all of the people
of northeastern Minnesota. One way to accomplish this is to
provide an additional credit of ten cents per ton-agginst the
productiom tax or the occupation tax for research agtivities
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.

-




ADDENDUM

OPERATING COSTS

The Director's Office

Heat and Utilitiesl

Peat Division:
" New Funds
Present Funds

Mineral Division:
New Funds 2
Present Funds

. Water Division:

New Funds

Present Funds.3
Sea Grant

4
Lake Superlor Ba51n

Total Present Funds“
Total New Funds

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

Total

lOJ.l is the present energy source.

Year I

8

Year 2
~$ 120,000 $ 120,000
25,000 75,000
$ 250,000 $ 550,000
$ -0- s ol
$ 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
$6,000,000°
$1,095,000
$2,245,000
$9,640,000

Conversion to peat

as a part of research efforts obviously w1ll have to be

considered.

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

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

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

SA request will be made to EDA to fund approximately

one-half of these costs.
. N\



PROJECT DESCRIPTION - NORTHEASTERN MINNESOTA NATURAL

RESOURCE RESEARCH INSTITUTE

I. INTRODUCTION

Tﬁe continued rise in unemployment, lack of in%estment
capital, emigration of the work force, and genefal decliﬁe in the
state of the economy in nortﬁeastern Minnesota demands that
action be taken to develop a plan to stimulate the economy in
this depressed'area. Although some revival in the ernomy is
forecast for the coming year, the extent of this'rébound is
unlikely to attain the employment levels of the past ten years.

However., despite the relatively gXoomy'outlook in the short'term,

'the.iong term prospects are optimisfic by virtue of the abundant
natural resources that exist in noftheastern Minnesota.
Therprogram outlined here is a description of a Natural
Resource Research Institute which will be associated with the
Unxvers;ty of Mlnnesota—Duluth. ’The main objective of the
Institpte will be to develqp the natural resources of nortﬁ~
eastern Minnesota into economicaily viable products. Suhsequent-
ly, the economic status-of northeas#ern Minnesota would be

revived thfough the development of these new products. Although

the mainstays of the northeastern Minnesota economy will continue
to be taconite and timber products, the Institute is envisioned
to be an innoyative program to develop or expand the use of other

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

A
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critical end—product of the Institute will be the creation of new

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 accorded 1ower priorities.

The activmties of the Institute are not envisxoned to be in
basic research (e.g., theory-oriented), but primarily to focus on
using the technology derived flom basic research and developing
the applied technology for the production of marketable
products.« To achieve this goal, Institute personnel will be
selected who have an applied orientation and interest. It is
antzc;pated that the SAGE building and associated facilities on
the now- abandoned Duluth Air Force Base will be.remodeled to
house the Institute. o A |

Although res earch is being performed on problems related to
northeastern Minnesota, it 1s geographically dispersed,
essentialy uncoordinated, and often the emphasis is upon basic
rather than applied research and product development. This is
not to deny the importance of ba31c research but immediate
problems normally are solved through application of existing
research results. With regard to the current geographlcal
dispersal of research efforts, it is critical that the necessary
studies, those‘relevant to a particular region, be carried out as
a'centralized research and development effort in the affected
region'where the research staff are intimately acquainted with
the problem and the implications of any possible solution to
other factors in the environmeht surroundicg'this problem.

\
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Applied research at a distance can easily generate solutions

which are 1napproppriate to’ the area or which are unacceptable to

the population whlch would be affected by the proposed sblution.

II. PROGRAM ORGANIZATION .

The Institute is divzded into three major d1v181ons which
were defined by three of the most important classes of natural
resources available in northern Minnesota: (1) minerals,
(2) water and (3) biomass. The organizational framework of the
Institute (Figure 1) is headed by a Director who reports~
directly to the Provost of the Unlversity of Mlnnesota—Duluth. In
add;tlon, an Advisory Board will be established to provide input
and consultation to the Director regarding the plans of the

Institute. The Dlrecuor w111 be respon81ble for admlnxstratlon,

“planning, fund raising, and overall efficient managemernt of the

Institute. Under the Director will be one Division Chief for
each of the three major resource areas. Each wili be responsible
for adminlstration, planning, grant wrlting, and overall manage-
ment of their respective dlvi31ons.3\ | »
It is anticipated that the Director will be a full-time
administrator who has considerable research and ﬁanagemeﬁt'expef~
ience in a wide variety of resource areas. In contrast, the
Divisiop 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~ih‘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
. o _ \
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and Division Chiefs in consultation with the University of

Minnesota- Duluth campus admlnlstratlon and the Advxsory Board

will develop the structure and personnel composition of the

respective units.

III. FUNCTIONAL SUPPORT WITH OTHER UNIVERSITY PROGRAMS

The Natural Resource Research Instltute will form a new unlt
within the University of Minnesota~Duluth. However, both person-
nel and functions of the Institute will receive support from a
varlety of programs currently within the- university (sce Figure
1). For instance, the lake Superior Basin Studies Center (LSBSC)
of the Un1versxty of Minnesota-Duluth has Water Chemistry and
Geo-Chemistry Laboratorles which can provide technical aSSLStance
and support capabillties to the Instltute. Similarly, the Bureau
of Business and Economic Research (BBER) at the University of
Minnssota-Duluth can prov;de 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 cepabilities which could foster an
expansion of the teaching and research mission of the UanErSIty-

The Institute staff are not expected to have any continuing
instructional commitment at UMD but the interaction between UMD
faculty and students and the Institute staff shall provide strong
enrichment to both populations. Both undergraduate and graduate
students from UMD should create a trained, readlly trainable
source of inexpensive assistants from the Institute viewpoint
while the students will gain invaluable experience. The

professional level interactions with UMD reserch faculty
' \
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consulting or even dlrectly involved in projects and the

correspondlng resource support prov1ded UMD by Institute staff
w1ll complement and enhance the effectlveness and product1v1ty of

both groups.

IV. PINANCIAL SUPPORT FROM OTHER PROGRAMS

"Although base funding-iS'requirec to remodel £he SAGE
building and to initiate the Iﬁsfitute, it is highly likely that
a large proportion of funds can be secured from a veriety of
state and federal agenc1es as well as from private busxnesses,
which traditionally sunport applled reeearch act1v1t1es (see
Figure 1). Potential sources of support for at least oLe of the
resource divisions include the Iron Range Resources and ﬁehabili—
tation Board (IRRRB), che U.S. Environmental Protectioﬁ Agency
(EPA), Sea Grant, U.S. Department of Energy .(DOE), U. 8. Depart-~
ment of Agriculture (USDA), llS. Economic Development Administca~
tion (EDA), the Bureau- of Mines and especxally private 1ndustry.'
In the latter case,. it would be espe01ally encouraglng and
beneficial for private lndustriee to'cooperaté 1n 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 Pivision
This will be the 1argest unit within the Institute because

it is associated with the.resources that.have greatest potential

for economic benefit to northern Minnesota. Although the

-



- technologies associated with tébonlte development are relatlvely
advanced, it‘'is antic1pated that the Institute personnel will
- explore-the possibilities for the useuof»low grade ores which are
abundant yet not economically feasible at the curreht time.
Northeastern Minnesota is also known to have deposits of copper
and nickel which are obv1ous pOSSlbllltleS for further develop~
ment. In essence, the Mlncrals Division will be expected to work
with private industry and University perspnnel to_deveiop tech-~
nology for extraction, reduction, production, ahd marketing of
the most economically viable mineral products available in north-
eastern Minnesota. The scope of the résearch activitieé will be
to expand or refine existing operations to“whatevef extent

possible, but also shall’ explore and develop other potentlal

resource QOSSlbllltieS- -

Water Division

One of northeastern Minhesota's mosﬁ visible and distinctive
natural reéource is its water. The abundance of 1akes and rivers
provides 1nnumerable opportunlties and support for the recreatlon_
and tourism industry. Therefore, the pressures for the protec~-
tion of this resource are substantial. In contrast, the
potential for thé development of prudent schemes for use of the
water resoufces of northern Minnésota is substantial, but has not
been explored ;o absignificant degree. The potential areas to be
considered with respect to this resource include the use of water
for irrigation or for consumptipn.not only locally but also
regionally or nationally. Other possibilities include the areas

of aquaculture, fisheries development, and energy production.



Biomass Divisioa‘ f

Northeastern Minnesota has extensive depos1ts of decayed
organic matter (peat) and extensxve areas of standlng crops in
the form of trees, shrubs, cattalls, and a variety of other
vegetational.life‘forms. Although northeastern Mlnnesota has an
actlve timber 1ndustry whlch produces 1umber, construction
materlals, and paper products among other goods, the ptesent
forestry resources’ are under~utllized. In the Natlonal Forests.
for instance, extensive stands are over~mature because of a lack
of more demand ror these goods or because of access problems. A
varlety 0f potential uses for'these blomass products have been
identi‘zed.but the development of technology for the expanded use
of these products in northern Minnesota is limited. Among the
most readlly identifiable possibilities for exploration and
expansion cf the economlc use of these resources are energy
productlon such as in the ga51f1catlon of’peat,_the use of wood

chips, and the prodtctlon of gasohol.



1

VI. BUDGET

‘The proposed costs for convertlng the existing SAGE building

" on the abandoned 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 durlng the first year when remodelxng and
laboratory development will occur. The progression of hiring
personnel will first include the Director who will then develop
tﬁe.Institute in conjunction with the Provost and the Advisory
Board; It is especiaily critical that the Director have
flexibility and authority to develop the most-efficient operation
that he/she sees fit. Therefofe,‘the Director will need to be
hired-infconjunction or preferably before most remodeling and
1aboratory development plans are finalized. 'ﬁiring of additional
personnel w11; then lag beh nd the construction phase and likely

will be prlmarlly completedlduring’the second year.
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INSTITUTE PROGRAM SUPPORT FY83 FY8a4 FY85 FY86 FY8?7
Directors Office - - . . 150 . 150 175 175
Mineral Division' 350 800 800 1100 1100
Water Division §~J.’ - - 150 225 400 300
Biomass Division o = 260 375 450 450
Building'uaintenange e - , "‘ .2 2, ? 7.
Laboratory Expansion o o y - 250 250 250

. STRUCTURE COST
' Remodeling - ' ?
Laboratory Development:', i 3500
\
y S
Relocation of existing facilities | ?
TOTAL COSTS 350 4800 - 1800 2275 2275
TOTAL COSTS(LESS FIRST - 3500
YEAR STRUCTURE COSTS) , 1300
(LESS EXISTING LEGISLATIVE . o
FUNDS) . . ~ 350 =~ 350 ~ 350 ~ 350
NEW NET FUNDS FOR INSTITUTE , L
OPERATION ' 950 1450 1925 1925
\ .
, o ,

N :
N\

. NATURAL RESOURCE RESEARCH INSTITUTE
i | . 'AND RELATED
| LEGISLATIVE SPECIAL REougéTs
""sdDGET'ESTIMATE'SUMMARg

' (in‘thousands $)

| EXISTING . NEW FUNDS

PP RTI Y S e
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ADDITIONAL FUNCTIONAL SUPPORT REQUEST

BUREAU OF BUSINESS AND
ECONOMIC RESEARCH

LAKE SUPERIOR BASIN
.STUDIES CENTER ’
TOTAL COSTS

(LESS EXISTING LEGISLATIVE
SPECIAL FUNDS)

NET NEW FUNDS -~ FUNCTIONAL
SUPPORT UNITS

EXISTING
Fya3s

31

124

o o on

- 155

FY84

160

555

715

-155

O S e

560

FY85

160

- 555

715 -

=155

— o ——

560

FY86

180

625

805

~155

¢
- py S

650

FY87

180

625

805

-155

o o

650
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Proposed Northern anesota Natural Resources Research ‘
. Institute, Conversion and Renovation of Sage Buzldmg S
Duluth Air Base. anesota T g _4 ‘

. L*..olm.<~ -

H— Repcrt on anblhty and Implementatxon of

. Existing Sage Building - Duluth Air Base N

St into Northern Minnésota Natural Resources
i . - Resear ch Instztute ;

Evaluation of Emstmg Facxhty

- We have made an evaluatxon of the extstmg Sage Bulldmg at

" the Duluth Air Base to determine the viability and related

. costs for the 1mp1ementat10n of the proposed Northern

. Minnesota Natural Resour\.es Research Inutttute into thxs
facility. ) ~ ; IR

» 'v *

;Several on site mspectmns of the butldmg and grounds were.
made, as well as review of- building plans and equzpmcnt
manuals, by Thomas A. Vecchl, AIA Archttect B
Hemenway, P,E,,: Electmcal Engmeer,land, Jon Ohman, P, E..
:Mechanical Engmeer Ty i b

R w

This facility was constructed m 195?/1956 We found the
bmldmg and equipment to, be tn very! good’ conchtion. “The
basic building structure consxsts of reinforced concrete floor
slabs, columns, bcams, and exterior walls, Extemor walls
are constructed of" 10 mch thick’ reinforced cpncrete thh one
inch mgtd msulat!.on, faced with 4 mch concrete blo;k on the
interior. Interior partztxons are geqerally demountablo type
ynits with concrete block walls enclosmg mechamcal z
eqmpment rooms, staLrways, elevator. toxlet rocms;, and
special areas, g . i

The building and grounds compound ze enclosed wtth secur}ty
cyclone fencing and’ electron).c gates, The entire arvea within
the compound is paved rovxdmg amplefparkmg and stqrage of
materials. The bullding hag a loading dock at the elcyator as -
" well as overhead doorqs provxdmg aceess to the bui]{q}ng fQ}, .
i ) vehxcles. ; '




.'.‘I‘he elevator has a 16 000 pound capacxty w1th a 10' x 16‘ ‘
~ cab which has the capa.bxhty to transport forkhfts and other”,'
motor vehlcles. BEDETAT E . SR

e -

B The POWer House portlon of the bulldmg, fzrst floor, has a S
rolling crane whlch runs the full length of the bmldmg. R P

N DN
i ) . -

"“he clear ﬂoor to structural ce11mg hetghts in bmldmg are :, |
as follows* T :

221i0m at the Power House Area. Fwst Floor é
. +17'-0" First: Floor e '
- 131-0" Second Floor' R
°19'-0" Third’ Floor . 75 4
- 16!~ 0" Fourth Floor } g

- .The extstmg electmcal systems are in. v[ery good conchtion ’

§ and consist of: '500.kVA. transformergth e e
- switchgear umte, powe “supply’ syster i

on each ﬁoor, 4 nd assoc;ated circuits. for.1 1 i B

and conveniencé outlets as well as eleotmca], system supplymg , RS

"the refrxgeratlon and air handlmg. (See,attached Elgctpical ' ‘

~ Systems Report by B! L ~Hem n‘vyey,‘, 113 ' Electrical Enginee f

o i

.

Exhxblt 1)

The existmg mechamcal systems were also found to be in good
condztxon. They oonsxst of bu11d1ng ventllatmn, water chiller,
air conditioning, air distribution system; two oil-fired low
pressure steam qulers. automatic temperature control, ©*
underground fuel ml storage tanks, plurnbmg and beatmg pxping
systems. (See’ attached Mechanical Systems Report by Jon
Ohman, P,E., Mechamcal Engmeer, Exhlbzt 2)

J@'M »

ReuseConclusmns ' i
In appralsmg the Sage Bulldmg and s;te as a reuse faclht for
ttxe proposed Northerp Minnesota Natura} Resources esearch !
" Institute, we beheve the' bui}dmg and'gite, . mcludmg t e e}ectri‘ca}.l}"p
d mechanical sy tems .are very adaptable ‘and: the }gz entati
?thls proposed reuse could be accomphsped"with»m

1.

. renovatxorxs and modxﬁ atzons. TR
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Page 3

Sage Building . L : .
‘ February 11, 1983 o SR

The site is adj'a;cent to a major trunk highway and routes to

targeted resource areas as well as being in proxxmity to

- UMD, the airport and other areas of the c1ty.~

'. Security of the complex is already built § m, and ample parkmg, ;

PP

fles -+

“ﬂ‘

loadmg. and storage areas are provxded‘ i

The bulldmg would be renovated and modxfted ready for
implenientation of laboratory equxpment pilot plants, and
support‘: facihtxes, as follows- o Sl

e
".‘ .- . . N s '

;~.

Butlding Exterior ' . -
Would be wr apped in'an e""felope of two mch l"lgld insulation

board faced with remforced resm/portland cement and
exposed aggregate fm;sh. ‘ ! ;

Bullding Interior

Demolition of certain partitmn walls and related patchmg
Patch and fill {n’ emstmg duct openings m cexlmg and ﬂoors.
New floor covering., ' .. & |

New suspended cezhngs. S
Minimal - new concrete walls,_doors, frames and hnrdware.
Pamtxng and reflmshmg of mterxor surfaces, 5

T ;‘ .

LI

All existing entrances, stawways, toxlet room.,,
janitor's rooms, and certam mechamcal equxpment
rooms are to remam as they exxst. o '

Modification of ventxlatmg, a.;';’- c.onditioqiﬁg.‘;heating and plumbing
systems. ".:?’ N S

Note: The heatmg system w111 be used as part of the
ongoing bxomass research actxvitles. SRR

Mod:.fxcatxon of e}ectrxcal eystems. C 'L ‘ : :
New lighting, electri al panels,f and conyeptence outlets es
requxred Ny L L .
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s Sage Bmldmg i

February 11,. 1983
» Page SN P i

; Project Descrxption

3 See attached pro;ect descmptxon report as prepared by
Dr. Tom Woods and Dr. Don Harms.~ ' .
Assxgnment of Areas Wxthin the Complex ' :
‘Fxrst Floor BRI I
42, 548 gross sq. ft.. D B Sl
83,000 net renovated sq. ft h ; ‘g.'f- :

Mmerals & Bzo“nass Handling Facxuties
Bulk handlmg‘
Pilot plants '-_
Energy « converswn
. " Field laboratorxes '._‘
3 Storage .

Heavy equxpment

Second Floor. 3 T
- 23, 256 gross- sq. ft. .

21 000 net renovated sq. ft. o

;r;‘ ‘Apnlted Research & Expemmental Laboratorxes
’ - Mineralg. - ! ol - : i
Timber - ';. .~' U R '

Peat - . oo
‘Water - ‘

Thlrd F{oor
23, 256 gross sq, ft.’
6 000 net renovated Sq ft

'Offxce & C‘lean Laboratories ‘|
' . : g - v ‘ l" 1 ! ' .
3 _Notes Most of the exxstmg rooms anq partztxons on"
thxs floor wxll be used as they presently cx1st.
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! FourthiFloor o
3 23, 256 gross sq. ft.
21 000 assxgnable sq. ft.

_ T‘hxs floor 13 unasmgned

Avallable for future relaued uses. " .
No renovatmn wﬂl be done on this floox' at this txme

e L P

Prehmmary Renovatxon Cost Analysxs

Exterior Bmldxng Wal1 Area =-m-mmun 52 300 T ft,
To receive new msuldtlon and i -
stucco finish. - ‘ )

.

- ln terior Renovated Arees etk T T 60 000 sq. ft. 3

First Floor °1:1%:33, 000 sq. ft, o
Second Floor 21 000 sq. ft.
Tmrd Floor 3

‘;ﬂ

Eehmated General, Mecha“ical & Electmcal
Cohstruction Cost --~~-------~-~-—----—-.—-~~--

- $1 700 ooo
Note- The fumishmg and mqtallatxon of

the laboratomes, pilot plants, "ﬁi-«-

equipment, furmshmg, etc, are not

included in the above prices but a e

included as part of the attached vaJect

descrxptxon report - $3, 500,000 ‘

X asan-

: '

Archxtectural & Engmeemng Fees mmemenee——e §

Contingencies -~--~~--~-—-~-~--~~-~~~--~~-~~- $ IQQ,QOO

. |\
: a

e &

'Acqmsumn Costs (Land & Bulldmgs) - $ 100 Op() .

R L I . f RO TR DTS '-’-Zir
hel i

Mamtenance Cost (Per Year) ~~r~7~~~-7-:-~i..—---
Utilities, fuel, electmczty. water,’ rf,m L
sewer, janitomal and ongomg maintenance. o

$ 300:00b?{ea

'
Y
i
.
V-
i
N}

136,000
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New Building Compafison‘

Note- “The fwst second and thwd ﬂoors of the

. Sage Building contam 89, 000 gross 8q. u;. R

A new buxldmg of comparatwo sxze is eatlmated

to have a constructton cost of. ""'7""."."“",7‘7"7""‘-".","""" $6 500 000

Thxs cost does not mclude the $3, 500 goo .- - _'.4 ' -: :

- laboratory eqmpment costs, archttectural/ ' BT ARS
- ehgineering feea, contmgcncios, or Lmd .- L
, acquxsxtion. o : , ; _ . o

"a¢~'. ‘

\

| DTN

; Respectfully submxtted T :

Thomas A. Vecchl, AIA o T

- i .-
" Dr, Don Har "is ', Umversxty of Minnesota - Duluth
- Dr., Tom! Wood - Umversnty of Minnesota - Duluth
Prank Altman :
Tom Vecchz

Govemor’s Statf .- CRET
Thomas & Vecohx Archxtects ;

N

The above group traveled to Madtson. Wzsconsm, January 27.
1983, to have a first hand view and four of a similar Sage. =
Building facility which was purchased and converted in 1971
by the University of Wxsconsm Aluminum R,esearch Poundatlon
into a Bidlogical & Chemical Sciences Research Centerp, ‘The
research center was later sold to the Ralston Purma Company
and is presently owned and operated by Hazelton Raltech Inc.

The basic buildmg along mth the elvctrxcal and mechanical .
components were maintained and reused ‘The bulldmg extemor '
was refinished, and windows were mcorpox'ated A new o :
entrance with drive up ramp was installed. The buxldmg
mtemor' partitions and suspended, ceumg systems were removed

. and open landscaped laboratomes with a mimmal amount of P

movabla partitioned offices were mcorporated along w;th new
and modified lighting and mechanical systems... The eqd result
is a very functional practlcal. and attractive research center.

‘ R
U‘ ' . .’." A,;“: . ’ ';“.:‘,.[‘ t ‘! .
\ [ 2 i : ! e .
v STl .. .

Architect - @ ¢ R
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February 11,.1983 ; Exhibit 1

SAGE BUILDING ELECTRICAL SYSTEM

Propased Northern Minnesota Natural Resources Research Institute
Conversion and Renovation of Sage Building
Duluth Air Base, Minnesota

' The Sage Building consists of the Power House and the Operatiofis Building,
The elecirical system of the complex remains largely unchanged from
the days it was generating power for the computer system,

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

The power supply system within the Operations Building remains intact,
There are generally two power panels on each of the four floors and
assoclated circuits radiate from there to the various lighting panels and
. convepience circuits. The principal 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).

The eglectrﬁcal system supplying the refrigeration and air handling units A
of the air conditioning systems remains intact.

In appraising the Sage Building for a res‘c;arch laboratory, I believe that
the electrical system can be adapted to this use with only minor
modification. ‘The metallurgical laboratory would probably impose the
greatest electrical load as it may contain electric furnaces and rock
crushing and grinding machinery. ' e

The peat laboratory may contain electric drying equipment and some

form of pelletizing machinery. The water lab may contain laboratory

desks and equipment such as found in an analytical laboratory. The.

electrical load imposed by the above facilities would be well within the .
100Q kVA capability of the two existing substations. .

If the total connected load on the system was to increase above 500 kVA,
it would be necessary to increase the size of the Minnesota Power service
transformer; the connecfing circuitry is okay for 1500 kVA.



S o W
Sage Building Flectrical System
Page 2 S |

The lighting on the first, second, and third floors is high intensity
fluorescent and adequate for the intended use. Some rearrangement
of fixtures may be necessary to adapt to the occupancy.

The writer was in charge of the Sage utilities syétem for nine years
prior to retirement as Supervisory General Engineer and is completely
familiar with all aspects of the electrical and mechanical systems.

Respectfully submitted, :

£z

E.L, Hemenway, P,
Electrical Engineer

e

pm

RC S

Bl ¢
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February 11, 1983 : Exhibit 2

SAGE BUILDING MECHANICAL SYSTEM

Proposed Northern Minhesota Natural Regources Research Instltute
Conversion and Renovation of Sage Building
Duluth Air Base, Minnesota

After touring the Sage Building and reviewing its equipment handbook,
I have gained a good understanding of the facility's mechanical
systems. [ have arrived at the opinion that the mechanical systems
are very adaptable to the requirements of a research center.

The building's ventilating and air conditioning systems are very large
and complex, designed to offset the tremendous amount of heat
released by the electronic systems., The ventilation air distribution
system can be easily revised to deliver the proper amounts of air to
the new spaces. Some of the air handling systems will have to be
dismantled and existing fan speed slowed to the proper speeds, Two
of the three air conditioning water chillers have been removed from
the famhty, owever, the remaining chiller has ample capactiy (400
tons of refrigeration) to handle future cooling requirements.

The hea ing 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 gsystem and/or fuel research projects.
Minor changes in automatic temperature controls will be required, as
well as modifications de31gned to improve the energy efficiency of the
systems. A _

The plumbing systems .appear to be sufficient to handle the requirements
of a laporatory, although the cost of plumbing modiﬁcatxonu may be more
than heating or ventilating modifications.

Respectfully submitted,

3 on O*y\nr\q/r\—-/?,.\

Jon Ohman, P, E,

Mechapical Engineer

Building Energv Consultant

pm

Cmr st - US NURTAFELD ST. o DULUTH, MINN. 55803
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A NEW PLAN FOR MINERALS IN MINNESOTA ,

Minnesota 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 livelihcod 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 minerals in Minnesota by the state
itseif. | |

A new MINERALS PROGRAM js therefore proposed with four ‘major
thrusts that will initiate an aggressive approach to our current problems
and fully 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 eon cooperation and mutual respect. The da)'/s for
confrontation are over and we must now plan for a future which can be
seen to be dramatically different from that forecast as little as four years
ago and in which full utilization of the installed capacity of our taconite
pellet plants cannot be expected for. several years.

The four areas of activity are:

*  IRON ORE RAW MATERIALS,

v
§

;b

i

" NOVEL IRON AND STEELMAKING,
DIVERSIFICATION OF OUR MINERAL BASE, and
! o
*  STABLE LONG-TERM MINERAL RESEARCI,H

This new initiative will require appropriate funding and in reaching
decisions on the necessary levels it should be remembered that since 1914
Minnespta tax receipts from iron ore activities have amounted to over 2.5
billion dollars, Although these taxes have been put to good use in’ developing
the lron Range community infrastructure of which we can be justifiably
proud, it can also be seen now that a totally inadequate proportion of
these taxes was used as an insurance for the future. That future js
upon us now and we have been caught unprepared. ' We must develop
responsible plans for the use of mineral tax funds currently ‘available
and also review the distribution of mineral tax revenues so that we can
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 mineral activity 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 jron
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 stee! products which are more able to withstand economic
pressures from imports. Higher quality feed materials will 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 the program will require
close cooperation between state research activities, related programs in
the U. S, Bureau of Mines, and the iron ore and steel industries'

The second major thrust involves research to identify potentially
economic routes for the production within Minnesota of iron based products
with higher added value. Studies over the last two years have indicated
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 technically 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 nove! direct smelting routes
for the production of molten metal and demonstration plants on the lron
Range to effect the transition from research results to commercial applications.
Since peat represents a potential local energy resotlxrfce, appropriate evaluation
of the commercial and technical possibilities of using peat for the further
processing of our iron ore resources should also be included.

This phase of the program will depend on Industry involvement in’
demonstration projects in Northeastern Minnesota and it will be necessary
to encourage industrial cooperation on an international basis from both
steel producers and developers of new direct’ smelting or other novel
technologies. ~ Any major project initiated in Northeastern Minnesota will
require significant capital investments by the state'and will consequently
require 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 should aim to commit itself to at least one such major project before
the end of 1983, ' .
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An important aspect of the mineral 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
mmeral exploration actawtes.

The exlsting geological mapping programs within the anesota 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 activitles, the fundamental responsibility
of the state for long-term research becomes more clearly apparent. An
appropriate insurance pol:cy for the future needs to be established 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 expertnse when needed in times of crisis. -

Since any applied research can only succeed if it is based on sound
fundamental principles the final thrust of the program aims to create
a stably funded long-term research effort in the Mineral Resources Research
Center at the University of Minnesota. This effort must also be integrated
with the teaching function so that strong programs can be maintaihed in
the miping, mineral and metallurgical engineering disciplines whxch are
vitally necessary for providing the skilled human resources on which the
mineral industry of the state relies. This fourth stage of the new Minerals
program will cover both basic disciplinary topics and research in commodity
areas of current or potential interest to the state and will be fully integrated
with the first three phases, .
t
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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 will provide an initjal
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 therefore be developed
and implemented. Such a plan could provide for close liaison with lron
Range activities and problems at both the community and industry levels
and also provide a focal point for coordinating state interests in any”
joint commercial demonstration projects that evolve in relation to the search
for further processing of our iron ore resources, thereby playing an
important role in the first two parts of this program outlined above.

It is also important to send out a strong signal indicating that Minnesota
is serious In Its intentions both to stabilize the minerals economic base
and to support alternative mineral related developments. It would therefore
be appropriate to initiate a comprehensive review of current minerals
management and policy and to establish a new clearly outlined Minnesota
Minerals Policy designed to maximize mineral 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
strongly influenced by the direction taken now, Although the immediate
problems cannot be solved in the short term, longer term developments
in minerals can be influenced and encouraged by todays actions.

. The road that leads étraight ahead, that continues the policy of
the past hundred years is no longer acceptable, :

The message conveyed in the current economic crisis on the lion
Range must be fully understood and thé; 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 directijon. Any
further progress requires a legislative mandate. The 1983 legislatjve

- session 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

v
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Access to Minerals

1.

2.

Offer leases for exploration on a regular twice yearly
schedule upon state lands.except where development of

a discovery would clearly be foreclosed by environmental
considerations,

Allow access to non-leased state-owned surface and
minerals on a non-exclusive basis for non-destructive
geological, geophysical, and geochemical surveys (but
not drilling) without requiring public disclosure of
data obtained.

In concert with federal policy currently being considered,
encourage long-term leasing of state and county lands for
mining accessory..uses.(tailing.ponds, plant sites, buffer
zones, etc.) instead of 1'eqml.rnf.ng 1and exchanges. T

Permit leasing of private 1ands for mineral exploration
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 deve}opment.

Environmental Review and Permitting Procedure

1.

2.

3.

Streamllne and consolidate the environmental review process
to reduce costs, delays and duplication of effort for -appli-
cants seeking permits for small and medium size projects,
e.8. Industrial minerals, non~ferrous metals, and scram iron
ore operations,

-Modify mine land reclamation rules to facilitaﬁe development

of small and medium size projects. (Currentlyv, -small and
medium size projects exceeding 80 acres are subject to
criteria appropriate. for. large.developments but impractical
for smaller scale activities )

Hodify recently adopted EQB 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 the stringency of regulations and the

" potential environmental significance of a proposed project.)
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Taxation

N

and Royalties

1.

Research

1.

d.

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

—-Attractive to explorers and developers,
~-A predictable comﬁonent 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.) '

Fund basic applied‘geological programs for topographic and
‘geologic mapping and regional~scale geophysical mavping by
the Minnesota Geological Survey. o

\

" Rely on private sector explofation activity to provide

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

Fund basic applied mineral processing research by the

Mineral Resources Research Center to increase emphasis on

and assist development of Minnesota's metallic and industrial
minerals.

-

i

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

Fund research to determine practical ways to prevent adverse
effects on air and wate¥ quality by mineral development.

.
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COMMPN™S ON MTNNRSO™A IROM

hank you Mr. Chairman:

Mistinguished fiuests, Tadies, fentlemen:

One hundred and fifty years ago, the German philosopher Hegel concluded:
"we learn from history that men learn nothing from history."

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. Hopefully, we can disclainm Hegel's conclusion
in our search for the answers to the future of Minnesota iron. Ve
learned that low taxes and reasonable costs encouraged development, and
that cooperation produced results. Ve have also leétﬁed that high taxes
drives business away and that without cooperation b%Fyeen government and
business; little is done. o ‘

"he story of Ninnesota iron spans more than 100 years of determined men

-finding answers to tough problems. " :

¥innesota taconite is & flint-hard rock formed two billion years ago.

- It’s & low-grade ore containing 20 to 25% iron. ™he iron is present as

specs ¢f magnetis iron oxide which are liberatesd by crushing, grinding
and megnetic separation. ™aconite concentrates. containing 62 to 65% iron
are then nade into 1/2" pellets for charging into blast furnaces.

Fining 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 first commercial pellets
from Silver Bay in 1955. ° ‘ R ’

An extraordinary persistence and cooperative effort between government
and industry started in 1912, and intensified in the 1940°s.

"he crucial steps in building Reserve Mining Company,! %e first
commercial taconite operation, were the work done pﬁﬁfpé University of
Hinnesots Mines ©xperiment Station; the Armco pilo;a %éﬁt'in Ashland,
Kentucky; the prototype production plant at‘Babbitt;Ttnd finally, the
commercial pellet plant at Silver Bay. The businesgiwas built soundly,
step by gtep, with many of the contributorSjstéying Q}ph the new industry
for 30 years or more. v N A ‘
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The advent of commercial pellets broupht consumers much better quality,
lower cost, ‘and higher blast furnace productivity than with conventional

red ore.

By the 1940's, an end was seen to the three billion tons of red ore,
which was formed in pockets along the outcrop of the lower grade iron

formation.

With the depletion of red ore foremost in the mznds of the planners, a
series of events transformed the industry.,.

o. ™he Paley Report of 1952, commissioned by President ™ruman,
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 ¥Wast (Coast to accept foreign ore in the early 1950°'s.
an pan¥” |
o The St. Lawrence: Seaway, built/to accommodate
Labrador/Quebec ore, was opened in 1959.

o The Taconite Amendment limiting future tax increases on
taconite to the same level applied to other Minnesota
nanufacturing firms was approved with a 7:1 margin by voters
in 1964. Wollowing approval of the amendment billions of
industry dollars were committed to taconite development.

{In my mind, if the amendment had not passed, the taconite
industry in Minnesota would not have developed as we know it

today.)
Now let's look at whatﬁhas happened .recently.

In 1973 end 74 the demand for world steel peaked. Fconomic forecasters
were universally confident of substantial growth in|stee1 demand.
Steelmakers frantically searched for iron ore, determined not to be
caught short they dedicated themselves to self. suff iéiency. %ow grade
iron ore' properties in remote regions were investig e and acquzred 88 a
hedge against future shortfalls, found myself swept up in the sp%r .
of the times and visited iron ore prospects and operations on five ;'T'

contznents. o , ,‘,’
. oo i '-

Consuners enthusiastlcally took high1y~leveraged eéuit} part101pation in
new or expanded pellet facilities, or slgned long termftake-or-pav ‘
contracts. Ironically, there was little increase nglast furnace '
capacity to accommodate’ the new pellets. P j ‘,

The forecasters were wrong. Their curves started ownward in 1977
instead of cooperatively climbing as predicted. By 1980 pellet capacity
utilization dipped to 707, and today it's 40%. ll” _ 3
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ﬁGi;ded by rising costs in every sector

Producers® problems have been ¢
/2ompet1tors. Fmployment costs today are

at rates much higher than their

24 to $25 per hour, and supply and energy costs are high. Of particular

interest to the legislators present should be the rise in taxes. In 1970
pellet companies paid state and local taxes of $. 32/ton-.in 1980 it was
$2.72--an 8 1/2 fold increase. Today it is as high as 6 to §7/ton.

.Pellet prices increased less than three-fold from 1970 to 1980 ($.27 to

$.74/unit). The inordinate tax increase brings to mind the spirit of the
mgconite Amendment. In 19€4 the people of Minnesota guaranteed taconite
developers favorable taxes for 25 years. The "guarantee" was forgotten
in 10 years.

Last year the consequence of high costs and underutilization was that ”
nearly all MNorth American steel producers tried to sell or give away
their pellet ownership positions. Some companies who lost over $100
million on iron ore commitments during the year, could have saved $50
million or more with foreign purchases. Brazlllan ore reached consumers
in the midwest for 10 to $15 per ton less than Minnesota ore. When we
compare Minnesota's flint-like taconite grading 23% iron with the easy to
dig Brazilian ore at 68% iron, the picture starts to clear up. What
about the 5,000 mile haul from Brazil® ™otal freight and transfer
charges for a ton of ore from Muberao, Brazil to an Ohio River blast
furnace is $15.32 vs. $24.77 from Minnesota. :

Without radical adjustments, the steel .companies simply won't be around.
Mclouth Steel forporation is an example. Tast year the company filed for
Chapter 11 bankruptey protection, was purchased and restructured with
lower employment costs and no ore commitments. Other companies are in
the same kind of trouble. Restructured steel companies become the low
cost producers. Steel and pellet producers are concerned with
survival--they need cash. Layoffs and early retirements are occuring at
all levels; research and exploration budgets have been drastically cut or
eliminated. , .

o p : . :
Only /6{ of Minnesota's pellet capacity is expected to be required in the
next two to three years, and if Minnesota pellets can somehow regain a
competitive position, demand is still not expected to exceed supply until
the turn of the century. The outlook is dismal. .;{' _
Producers are independently studying, 1ntensive1y,l}hich plants to cut
back or shut down. VWhile collective studies by two or more groups could

-result in optimal savings, until now few companies haye shown any

interest in working with others on mutual problems.‘ Ownership )
complexities, concerns for p0551ble violation of an i-{rust laws and
polarization among producers, owners, consumers, emplovees, government

and spepial interests are serious obstacles. : e
: c

.
l
But, the case for optimlzation studies is a good oné+ National and
individual economic interests are at stake. ’!

IRE
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Looking to the future, iron ore and steel producers may radically depart
from today's conventional raw material and steelmaking practice. VYew
.practices could conceivably be researched, designed and installed to
serve the best interests of the sponsors. It will take a lot of
cooperation--something like the-teamwork in the development of pellets or
the passing of the Taconite Amendment. :

It's been a source of curiousity and anger for me through the years to
vitness the various stages of combat between industry and government, and
management and labor. Consumers always end up with the problem.
As a start, representatives of industry a government could sit down
together and look at the cost features of area and foreign competition to
determine what steps by local producers/are necessary for them to compete
effectively. MNext, they should under/g e the investigation of a new
direct smelting technology and system/for the best utilization of Mesabi
ore and Minnesota's logistical advantage with respect to shipvlnp.
energy, and markets. Uniting the university's sclentlflc resources with
the facilities at Silver Hay or elsewhere to designand build a new
prototype steel facility is a possiblity worthwhile discussing.

+

- Rememdbering the past, we can avoid unpleasant repetition and focus on the

achievable. Pellets were developed after orchestrating significant
amounts of energy, time, and money with a lot of cooperation. A new
ore/steel system could -be launched today using the same formula. 1In
addition to having a barely-scratched reserve of 50 billion 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.
Deciding to do something about it is the real challenge.

For the past few minutes, we have dealt with Mlnnesota 8 competitive

_position in iron ore and conclude that it needs improvement, but let me

offer a caveat. Foreign iron ore reaching the 1.8, is competitive -~ not
to be confused with the steel we permit to be imported at distress
prices. Mo 'disturd fair competition with embargoes is like trying to
repeal the law of gravity -- you will fall and getuhurt. The ,
interdenendence of the W.S5. and Canada is an excellent example. If ve
were so. foolish as to try to restrict Canadian imports, our fall would be
immediate. ¥Ye are net exporters to fManada, and Brazilian or other
offshore suppliers are ready to step in. That s1tuation, in01dent1y, is
another excellent reason for Minnesota to get back into competltion -
and soon.
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There is very little foreign ore entering our heartland today even though

- the price is right. - At the moment, we are contracturally locked into
Lake Superior District ore, but can only use a fraction of our
commitment. Most of the foreign ore consumed in the U.S. keeps the Fast
Coast blast furnaces going. Wurnaces on the Gulf and West Coasts 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 Paulucci funded a 170 page report by the
Stanford Research Institute entitled: "The Rffect of Higher Production
Taxes on The Minnesota Taconite Industry."” The report stated that
Minnesota pelleis were competitive, but that unbriddled taxation could
hurt the industry. Today Minnesota Taconite is not competitive.

Today, it is not Just taxes, but all segments of operating and
transportation costs that need study and improvement--and government and
industry must work together if the Mesabi --"The sleeping fiant" is to
survive. ' t i

Presented by D. J. ¥nochs in a seminar for the Minnesota Legislature on
E% Technolpgy - Based Issues in Minnesota's Feonomic Development.

~ Sponsored by the Science Museum of Minnesota und the Science and
Technolpgy Council St. Paul, MN, ‘

January 6, 1983,
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In northeastern Minnesota, about two billion years ago, the right combination
of rocks, physical forces and chemistry resulted in the precipitation of iron
and silica in the bottom of large, deep lakes--the beginning of iron
formation. More sediments came and the earth was tormented and contorted to
change the iron/silica sediments into 50 billion tons of iron-bearing rock.
About half ot it formed magnetic taconite, a flint- hard material contalning 20
to 25% iron in tiny specs of magnetic iron oxides that could be freed by
crushing) grinding and magnetic separation. 1In places where the iron
formation reached the surface, three billion tons of richer ore were formed in
pockets after silica had been leached away.

Fons later, nature brought two other valuable resources to the area--white

pine for ests and beaver. In the middle 1600's, the Chippewa were in place

when the voyagers arrived., After 150 years, high U. S. taxes encouraged the
Frenchmen to move their fur trading headquarters from firand Portage to ¥t.

W1111am, Ontario. L

*In 1859, four years after-the first regular iron ore shlpments fron Narquette,
Michigan, the Wieland family started a sawmill in Beaver Bay, primarily to
serve the copper and iron mines of northern Michigan.

" George A. Stuntz first discovered ore in Minnesota in 1865 near Tower. In the
same year, Christian Wieland found magnetic taconite near Babbitt while
guiding & gold exploration party headed by H. H. Fames, the first State
fheologist. Peter Mitchell, a prospector from Michigan, became involved and
dug the first test pit on the Eastern Mesabi in 1871. .

From those beginnings, the following events occufred:
1882 ' Mesabi Iron Company organzéed in Duluth
b - First iron mining company in the state
- Later bought the taconite holdlngs near Babbitt

1884 Railroad completed Mower to mwo ﬂarbors. Nncovered Yesahi iron
formation in a road cut. Firat shipment of Minnesota ore from
Soudan Mine (Vermlllion Range) p;z

P | 8%0 Merrltt brothers round ore at Mounta%n Iron on the Hesabi.
1892 First ore shipment from the Mesabi..;
1895 John D. Rockefeller acquired the MeL;itt»and other Meaabi
f holdings in the panic of 1893. f“; % ; o
.1905 Rockefeller sold Mesabi holdings to U S. Steel.
1912 . First experiments with nagnetic separation of taconite by

ﬂniversity of Minnesots, Mlnes FxperiTent Station.

l
!




1915

1916
1919
1922/24

1929
1939
1941

1939-50

N

~D. M. Jackling and other notables formed Mesabi Syndicate
‘(later Mesabi Iron Co.) to lease the Babbitt taconite from

Hesaba Tron Company.

Steel mill built in Duluth (shut down in 1972)

Work started on the first taconite plant at Babbitt.

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

Armco and Oglebay Norton investigated Eastern Mesabi taconite.

Reserve’Mining Company organized.

maconite Max Law (5¢/ton prod.), in lieu of Ad Valorem and

- property tax to encourage development of taconite.

Crisis in ore expected with fast growing demand and rapid
depletion of direct shipping ore. W%astern Mesabi researched
for concentratability, pelletizing and blast furnace use.
Tests and developmental work by Mines Fxperiment Station,
Minneapolis, Reserve at Babbitt, ¥rie at Aurora, Armco in
Ashland, Xentucky, and Bethlehem in Lebanon, Pennsylvania.

1950°s (early)

1950/51
1952

1954
1955

1959
1964

1968-717

 First shipment of ore from Quebec/Lébﬂédor. r

New blast furnaces built by U.S. Steel at Fairless Hills,
Pennsylvania, and by Bethlehem Steel at Sparrows Point,
Maryland, to receive South American and African ores. .

Armco and Republic became 50/50 owners of Reserve.

The Paley Report, commissiohed by President Truman, stated that

the Nations's iron ore resources were depleting and that we had
to depend on foreign sources for our-ﬁupply. ‘

il ;
_ 1! _ .
®irst production of commercial pellgré'at Silvér Bay--shipped
April, 1956, . ﬁ" i ‘

. . }

Opening of the St. Lawrence Seavay.

Taconite Amendment limiting future té#'increases on taconite to
the same level applied to other stategpanufacturing :
operations--approved by voters, 7:l mérgin; Billions of
dollars comnitted to taconite development 1964 through

mid-1970°'s.

Reserve Mining Company tailiﬁgs dispo§al controversy ending o
with permits granted to Reserve for aq on-land disposal , i
systen. : ; ;

“2-



1973/74

1977-80

1982

e it

cut or eliminated. , . 1
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VYorldwide steel demand peaked.

Steelmakers frantically searched for raw
materials--determined not to be caught short--dedicated
themselves to self-sufficiency.

vconomic forecasters universally confident of substantial
growth in steel demand.

1
t

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

Forecasters were wrong. Pellet capacity utillzatlon
diminished to 70% by 1980. o

Minnesota taxes on pellets increased from 32£/6.T. in 1970
to $2.72/G.%. in 1980--a factor of 8 1/2. 1In the same
period, pellet prices increased by a factor of less than

a[;
North American blast furnaces required about 60M tons of

ore and pellets in 1982--50% of 124M tons rated capacity.
Minnesota shipped 25M tons or 409 of 63M tons capacity.

Wearly all North American steel producers sought ways to
divest themselves of pellet ownership positions. Some
companies who lost over $100M on iron ore commitments,
could have saved $50M or more with foreign purchases.,
Brazilian ore reached consumers in the midwest for $10 to
$15/ton less than Minnesota ore. ‘

Steel and iron nining employment costs reached $24 to
$25/hour.

Steel and mining companies needéd cash. T.ayoffs,
terminations and early retirements occurred at all
levels. Research and exploration budgets were drastically

!

McLouth Steel forporation filed:for Chapter 11 bankruptcy
protection, was purchased and restructured with lower
employment costs and no ore commitments. Other companies

were in trouble. Restructured companies c¢ould be among
the most competitive in the 1ndustry.




1983 and beyond:
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mhe steellindustry is currently operating at 40%
capacity.

World steel and iron ore demand through the 1980°'s is
expected to grow by 1 1/2 to 2 1/2% per year. The growth
will have little impact on the use of lLake Superior
pellets. Only 50% of Minnesota's pellet capacity is
expected to be required over the next two years.-if it is
competitive. Improved demand from 1985 to 1988 will be
gradual.

vorecasters predict weak prices for iron ore until 1985.
pemand in North America is not expected to exceed supply
until the late 1990°'s or turn of The century.

. ’ M

Steel and pellet producers are concerned with survival.
Most of them are intensely studying which plants to cut
back or shut down. While collective studies by two or
more companies could result in optimal savines, until now
few companies have shown any interest in working with
others on the problems. There are many ownership
complexities and polarization problems among producers,
owners, consumers, employees, government and special
interestis. -

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

Nearly three billion tons of Minnesota direct-shipping ore
(non-taconites) have been mined and shipped over the past
100 years. The signifi?ant volume is gone.

v o
‘Fifty billion tons of low-grade iron formation,

representing 15 billion|tons of concentrates or pellets,
remain in northeastern Minnesota; Properly handled, this

emounts to several hundred years'of reserves.
. . i,li tou :
}
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