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SUMMARY

INTRODUCTION

Reserve Mining Company has been processing taconite ore to produce iron
pellets at Silver Bay, Minnesota since 1955. Reserve is jointly owned

by Armco Steel Corporation of Middletown, Ohio and Republic Steel Corpor-
ation of Cleveland, Ohio. Reserve iron pellets presently supply about
one-half of the total iron units processed by the parent companies, Armco
and Republic.

Reserve currently mines about 30 million long tons of crude taconite

ore annually at Reserve's open pit mine located in northeastern Minnesota
near Babbitt. The taconite is hauled by rail 47 miles to processing
facilities at Silver Bay, Minnesota, which is on the north shore of

Lake Superior. These processing facilities have an annual production
capacity of 10.7 million long tons of iron pellets. The total operating
cost to be incurred in 1975 by Armco and Republic for Reserve's pellets
is estimated to be $17.67 per long ton. These pellets, having a current
price of $24.48 per long ton FOB Silver Bay, are shipped on the Great
Lakes from Silver Bay to lower lake ports and then hauled by rail to
Armco's and Republic's steel mills.

Armco and Republic have invested approximately $328 million in Reserve,
with almost all borrowed funds. The communities of Babbitt and Silver
Bay were originally built by Reserve. Reserve presently employs almost
3,000 persons that reside in Babbitt, Silver Bay and surrounding
communities. Reserve is a major contributor to the economy of north-
eastern Minnesota with a payroll of $46.8 million and purchases in Min-
nesota of $36.8 million in 1974. Estimated Minnesota taxes payable by
Reserve are $15.3 million for 1975.

In 1955, Reserve was the first mining company to place in operation

large scale, commercial mining and processing facilities to produce

iron pellets. These pellets are tailor made, blast furnace feed for
making iron in steel mills. Today, Reserve produces about 25 percent

and 17 percent of the pellets produced in Minnesota and the United States,
respectively.

The waste product, called tailings, from Reserve's Silver Bay processing
facilities have been and are presently discharged into Lake Superior
at the rate of 21 million long tons annually or 64,400 tons daily.

This tailings discharge into Lake Superior has been the subject of con-
cern and criticism since the original permits were granted by the State
of Minnesota. Since 1969, when the U.S. Secretary of the Interior con-
vened the Lake Superior Enforcement Conference, the tailings discharge
into Lake Superior and particulate emission into the air from Reserve's
Silver Bay processing facilities have been the subject of extensive public
debate, administrative proceding and court litigation.

BACKGROUND

On April 20, 1974, the U.S. District Court for the District of Minnesota
held that Reserve Mining Company's discharges of tailings into Lake
Superior and particulate matter into the air at Silver Bay, Minnesota
contained asbestiform fibers that endangered the health of people exposed
to the discharges. The U.S. District Court ordered an immediate halt

to the discharges. The U.S. Court of Appeals postponed the U.S. District
Court's closure order until it could render a decision on the appeal of
the matter after a full hearing. On March 14, 1975, the U.S. Court of
Appeals held that Reserve Mining Company's discharges constituted a po-
tential hazard to public health and ordered abatement of the discharges.

The U.S. Court of Appeals ruled that the decision on the location of

an on-land tailings disposal site was to be governed by the laws and
administrative procedures of the State of Minnesota. It further sug-
gested that the selection of an on-land disposal site, if one could be
found which was mutually acceptable to Minnesota and Reserve, be accom-
plished within one year. The U.S. Court of Appeals stated that if no
acceptable site could be found, Reserve Mining Company would have one
additional year in which to close its Silver Bay facilities.

Since 1969, Reserve Mining Company, the federal government and the State
of Minnesota have investigated numerous alternatives to the present
disposal of taconite tailings in Lake Superior. One of the alternatives
studied was a disposal site near Mile Post 7 of Reserve Mining Company's
railroad, approximately four miles southwest of Silver Bay. Before the
U.S. Court of Appeals decision, Reserve Mining Company, in November 1974,
submitted applications to the Minnesota Department of Natural Rescurces
(DNR), and the Minnesota Pollution Control Agency (MPCA) for permits

to construct an on-land tailings disposal facility at the Mile Post 7
site. Minnesota had previously agreed that it would give this site full
consideration,
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Following submission of the permit applications, the Minnesota Environ-
mental Quality Council determined that an Environmental Impact Statement
should be prepared for Reserve's proposed Mile Post 7 plan. On May 19,
1975, the Minnesota Environmental Quality Council designated the Depart-
ment of Natural Reserouces and the Minnesota Pollution Control Agency

as the agencies jointly responsible for the preparation of the Environ-
mental Impact Statement.

This Draft Environmental Impact Statement has been prepared pursuant

to the Minnesota Environmental Quality Council's designation of May 19,
1975 and 1is based upon the state's declaration of environmental policy
found in Minnesota Statutes section 116D.02 which states, in part:

"The legislature, recognizing the profound impact of man's
activity on the interrelations of all components of the natural
environment, particularly the profound influences of population
growth, high density urbanization, industrial expansion, resources
exploitation, and new and expanding technological advances and
recognizing further the critical importance of restoring and
maintaining environmental quality to the overall welfare and
development of man, declares that it is the continuing policy

of the state government, in cooperation with federal and local
governments, and other concerned public and private organizations,
to use all practicable means and measures, including financial

and technical assistance, in a manner calculated to foster and
promote the general welfare, to create and maintain conditions
under which man and nature can exist in productive harmony, and
fulfill the social, economic and other requirements of present
and future generations of the state's people."

It should be noted at the outset that the intent of the Draft Environ-
mental Impact Statement is to provide disclosure and discussion of the
probable impacts on the environment of a given action and reasonable
alternatives to that action. The Draft Environmental Impact Statement
is not intended to determine whether a given action should be permitted,
but rather is intended to provide decision-makers and the public with
relevant information so that they can consider the environmental con-
straints and opportunities of an action.

DESCRIPTION OF THE PROPOSED ACTION

To abate the discharge of taconite tailings into Lake Superior, Reserve
has proposed the Mile Post 7 plan for on-land tailings disposal. The
proposed site is located 4 miles west of Silver Bay as shown in the
figure entitled Proposed Mile Post 7 Disposal Area. This plan as pro-
posed by Reserve would have a tailings disposal capacity for 40 years
of production. The taconite resources in Reserve's mine pit could last
longer than 40 years. The plant also provides for modification of
Reserve's Silver Bay facilities to produce 9.5 million annual long tons
of improved pellets having an increased iron and reduced silica content.

The proposed Mile Post 7 disposal site is in the Thirtynine Creek Valley
south of Lax Lake, more than 600 feet above Lake Superior. The fine
tailings basin will cover 4.6 square miles and require the construction
of four major dams. The largest of the dams is 12,600 feet long and

155 feet high while the smallest is 1,700 feet long and 85 feet high.
A11 of the major dams are proposed to be constructed of coarse tailings.
The coarse tailings storage and disposal area would cover 3.0 square
miles. Structures such as dams, seepage catchment areas, stream diver-
sions, pipelines, railroad spur and access roads will require an addi-
tional 1.5 square miles. A proposed buffer zone of 5.7 square miles
will surround the tailings disposal area. The total proposed project
area is 14.85 square miles.

Reserve's proposed Mile Post 7 plan requires six stream diversions with
the longest being 3,890 feet. These diversions will divert the flow

of Big Thirtynine Creek, Little Thirtynine Creek, Bear Lake, unnamed
creeks and other natural drainage areas. Seepage collection dikes or
ditches are to be located downstream of all major dams to collect seepage
and runoff from downstream dam slopes. All collected seepage would be
pumped to the fine tailings basin.

Proposed modifications to Reserve's Silver Bay processing facilities
include dry cobbing, flotation, screening, concentrate filtering, tail-
ings filtering, and changes in use of power plant cooling water. With
these modifications, Reserve would produce annually 6.6 million dry long
tons of cobbed (gravel size) tailings, 2.0 million dry long tons of
filtered (sand size) tailings, and 12.3 million dry long tons of fine
(silt size) tailings. The filtered tailings could be dewatered to 10
percent moisture and then combined with the cobbed tailings. These
coarse (cobbed and filtered) tailings would be conveyed to Toading fa-
cilities and then rail hauled to the proposed Mile Post 7 site. The
fine tailings would be dewatered to a 60 percent solids slurry and then
pumped through a 39,000 foot long pipeline to the fine tailings basin.
Another parallel pipeline will return water from the fine tailings basin
to Silver Bay for use in Reserve's processing facilities.

Reserve's proposed Mile Post 7 plan would require the construction of
about 8.5 miles of access and maintenance roads. Reserve proposed to
construct these roads of coarse tailings. Power transmission and com-
munication lines would be located along the fine tailings pipeline right-
of-way and Reserve's railroad right-of-way, respectively.

Proposed modifications to Reserve's power plant include the direct dis-
charge of 106,109 gallons per minute of non-contact heated water to Lake
Superior through a diffuser pipe located on Beaver Island. The remaining
water would be used in the process water system. Power plant fly ash
would be mixed with the fine tailings and disposed of in the fine tail-
ings basin.

Reserve proposes to stabilize the tailings delta which currently extends
into Laké Superior. Mine stripping rock would be used to construct a
5,100 foot long breakwater between Beaver Island to the west and a rock
point to the east.
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Reserve's proposed Mile Post 7 plan is estimated by Reserve to require
an investment of $221 million in facilities and land. The estimated
total operating cost incurred ranges from $19.17 to $21.37 per long ton
of pellets, depending on the method of capital funding. With this plan,
Reserve would produce 9.5 million long tons of improved pellets. Using
these improved pellets, with a higher jron and lower silica content than
Reserve's present pellets, will result in an additional annual economic
benefit to Armco and Republic of approximately $25.6 million, due to
savings in iron making in their blast furnaces.

ALTERNATIVE SITES SELECTION

The State of Minnesota guidelines for the preparation of an Environmental
Impact Statement (EIS) require "an objective evaluation of all reasonable
alternatives to the action and the environmental impact of each."

Alternatives to Reserve's proposed Mile Post 7 plan were divided into
four classifications:

1. Continuation of tailings discharge to Lake Superior.

2. Development of by-product uses and markets for tailings.

3. Termination of Reserve Mining Company operations.

4, Deposition of tailings at some on-land site other than Reserve's
proposed Mile Post 7 site.

The continuation of tailings discharge into Lake Superior, or the status
quo alternate, has been rejected by the states of Minnesota, Wisconsin
and Michigan, the federal government, various environmental groups and
the courts. Thus, alternatives requiring tailings disposal in Lake
Superior were not considered in this EIS.

The development of by-product uses and markets for tailings, although
possibly feasible for small quantities of the tailings, was rejected
because:

1. Based on past studies and current usage of tailings in construction,
it appeared unlikely that more than a small portion of Reserve's
tailings could economically be utilized in construction markets.

2. Given the concern for the asbestiform fiber content of Reserve's
tailings and economic uncertainties, the large scale use of
tailings as a by-product should and would probably be viewed with
many reservations.

Termination of Reserve's operations was viewed in this EIS as a decision
that is properly left to Reserve Mining Company and its parent companies,
Armco Steel Corporation and Republic Steel Corporation. Based on pre-
vious court decisions, administrative proceedings, and the economic anal-
ysis in this EIS, termination does not represent a prudent long term
solution for Reserve and its parent companies.

Sites historically considered for on-land tailings disposal by Reserve
Mining Company, state and federal agencies and their respective consul-
tants, are presented in the Review of On-Land Disposal Site figure.
These sixteen alternative sites include:

Site 1 Bluebill Lake
Site 2. Sawmill Creek
Site 3 Split Rock River
Site 4 Gooseberry River
Site 5 Nip Creek

Site 6 Kit Creek

Site 7 Isabella River
Site 8 Palisades

Site 9 Lax Lake

Site 10 Toimi Creek
Site 11 Mine Site

Site 12 Snowshoe

Site 13 Ridgepole Creek
Site 14 Colvin

Site 15 Embarrass

Site 16 Midway

Of the sixteen alternative sites reviewed, eleven alternative sites were
rejected. The Bluebill Lake, Nip Creek and Isabella River (Sites 1,

5 and 7) sites were not given further consideration since the cost of
constructing and operating a railroad or pipeline to these sites would
be prohibitive and unreasonable based on professional judgment. The
Palisades and Lax Lake (Sites 8 and 9) sites were not considered in de-
tail since the Department of Natural Resources has concluded that, if
only the north shore sites of Palisades, Lax Lake and Mile Post 7 are
compared, Mile Post 7 has the least environmental impact. The Sawmill
Creek, Split Rock River, Gooseberry River, Kit Creek, Toimi Creek and
Ridgepole Creek (Sites 2, 3, 4, 6, 10 and 13) sites were not given
further consideration since the sites have inadequate tailings disposal
capacity for a forty year period and would require expansion of the
tailings basin to cover existing roadways and rail Tines and/or would
require excessively high retaining dams.

As a result of this review and preliminary assessment, the five alter-
native sites selected to be further considered were:

Site 11 Mine Site - in Reserve's Peter Mitchell Mine pit near
Babbitt.

Site 12 Snowshoe - approximately 7 miles southeast of the mine
pit and along the Reserve raijlroad.

Site 14 Colvin - approximately 4 miles southeast of the mine pit
and along the Reserve railroad.

Site 15 Embarrass - approximately 1 mile northwest of the mine
pit.
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Site 16 Midway - approximately 20 miles southeast of the mine pit
and along the Reserve railroad.

Four of these sites are located in the Babbitt vicinity, while one site,
Midway, is located approximately halfway between Babbitt and Silver Bay.
A11 of these alternative sites except Midway would require relocation

of a major portion of the taconite processing facilities to a location
adjacent to the tailings basin. For the Midway alternative, facilities
could be relocated to the site or the tailings could be transported to
the site in a manner similar to that for the proposed Mile Post 7 plan.

ALTERNATIVES

The Embarrass Alternative

The location of the Embarrass alternative is shown in the figure en-
titled Alternative Tailings Basin Sites Evaluated. Utilizing the Embar-

rass a]tgrnative requires the construction of new processing facilities
at the site to produce iron concentrate. The concentrate would be trans-

ported in insulated rail cars to Silver Bay, where it would be pelletized.

The Embarrass alternative would require 16.9 square miles of land for

new processing facilities, tailings basin, and related disposal facilities.

The new facilities would be constructed on the northeast-southwest trend-
ing ridge which would also form the southern boundary of the tailings
basin. The tailings basin site would cover 7.5 square miles in the upper
Embarrass River watershed, which is tributary to the St. Louis River.

The tailings basin requires dams along the north and westerly limits
totaling 68,300 feet in length. The dams would be constructed using
coarse tailings. Coarse tailings not used in dam construction would

be placed in the tailings basin along with the fine tailings. The
seepage collection system would consist of an intercepting ditch and
dikes to collect water that seeps through the dams and runs off from

the outside dam slopes. A1l collected seepage would be pumped to the
tailings basin.

Construction required at the Embarrass site includes a railroad spur,
rail car dumping facility, fine crushing, dry cobbing, concentrating,
concentrate filtering, concentrate loading, tailings disposal, and re-
lated service facilities. Construction required at Silver Bay includes
new concentrate unloading and handling facilities. In addition to these,

an electrical transmission Tine would be constructed between Reserve's
power plant at Silver Bay and the Embarrass alternative access road,
approximately 3/4 mile long, would be constructed to the Embarrass
alternative. Reserve's existing mining and coarse crushing facilities
at Babbitt and the pelletizing, stockpiling, and shiploading facilities
at Silver Bay would not require modification,

The new facilities at the Embarrass alternative would have a production
capability of 10.7 million long tons of pellets annually to match the

existing Silver Bay pelletizing plant. The concentrating process for
the new concentrator at the Embarrass alternative would be essentially
the same as proposed for Silver Bay in the proposed Mile Post 7 plan.
However, the new concentrator would have only 10 parallel concentrating
circuits rather than the 22 parallel concentrating circuits at Silver
Bay. These new facilities would produce annually 7.0 million dry long
tons of cobbed tailings, 2.4 million dry long tons of filtered tailings
and 14.4 million dry long tons of fine tailings. The cobbed and dewatered
filtered tailings would be trucked to the tailings basin for use in dam
and road construction or placed in the basin. The fine tailings would
be dewatered to a 50 percent solids slurry and then discharged directly
into the basin by gravity flow. In addition to the process water re-
turned from the tailings basin, process make up water could possibly

be obtained from Reserve's mine pit or Birch Lake.

The estimated new investment required for the Embarrass alternative is
$391 million in facilities and land for an annual capacity of 10.7 mil-
1ion long tons of pellets. The total operating cost incurred is esti-
mated to range from $19.55 to $22.57 per long ton of pellets, depending
on the method of capital funding. When compared to Reserve's present
pellets, using these improved pellets will result in an additional eco-
nomic benefit of approximately $28.8 million annually to Armco and
Republic.

The Colvin Alternative

The location of the Colvin alternative is also shown in the Alternative
Tailings Basin Sites Evaluated figure. Utilization of the Colvin alter-
native requires the construction of new facilities similar to those re-
quired for the Embarrass alternative.

The Colvin alternative would require a land area of 21.2 square miles
for the tailings basin and new facilities. The new Colvin plant facil-
ities would be located on the ridge at the north end of the tailings
basin. The tailings basin would cover 12.3 square miles of the upper
Partridge River watershed which is tributary to the St. Louis River.
Dams totaling 62,600 feet in length would be constructed along the
southern and western limits using coarse tailings. Use of the Colvin
site requires diversion of the outlet of Big Lake and a portion of the
watershed in the southeastern part of the basin. An intercepting ditch
and dikes would be required to collect seepage through the dams and run-
off from the outside dam slopes. This collected seepage would be pumped
to the tailings basin.

The pellet production, estimated new investment and operating cost, and
economic benefits to Armco and Republic would be approximately the same
as for the Embarrass alternative.

The Snowshoe Alternative

The location of the Snowshoe alternative is shown in the Alternative
Tailings Basin Sites Evaluated figure. Utilization of the Snowshoe al-
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ternative requires the construction of new facilities similar to those
required for the Embarrass alternative.

The Snowshoe alternative requires 11.5 square miles of land area for

the tailings basin and new facilities. The new facilities would be con-
structed on a small ridge southwest of the tailings basin. The basin
would cover 5.0 square miles, principally in the Dunka River watershed
which is tributary to Rainy River. A dam constructed of coarse tailings
would be required around the entire basin perimeter, totaling 53,000
feet in length. Seepage through the dam and runoff from the outside
dam sTopes would be collected by an intercepting ditch and dikes and
pumped to the basin.

For the Snowshoe alternative, the pellet production, estimated new in-
vestment and operating cost, and economic benefits to Armco and Republic
would be approximately the same as the for Embarrass alternative.

The Midway Alternative

Prior to undertaking extensive field studies, a review of the Midway
alternative was made to determine the relationship of this alternative
to other Reserve operations. Based on this review, it appeared that

the Midway alternative would not offer any significant advantages to

the public over a site near Babbitt (Embarrass, Colvin and Snowshoe),

nor did it appear to offer an advantage to Reserve since operations
would be divided into three geographic areas rather than two, and capital
and operating costs would be greater than for Reserve's proposed Mile
Post 7 plan. Thus, it was decided that a major effort would not be ex-
pended evaluating the Midway alternative. Although no longer considered,
the alternative presented by the Midway site should remain open in case
an agreement cannot be reached on any of the other sites during the
decision-making process.

The Mine Site Alternative

A detailed analysis was made of the mine site alternative, examining
the effect of placing all or a portion of the tailings in the mine pit.
As a result of the analysis, it was concluded that immediate disposal
of all tailings in the pit is not feasible. It was also determined to
be unreasonable to dispose of excess coarse tailings (from the dam con-
struction process) in the pit at this time. However, in 35 years, ap-
proximately 140 million long tons of tailings could be disposed of in

the mine pit, increasing the life of a nearby tailings basin by 6.6
years. Implementation of this alternative would result in loss of
nearly 60 million long tons of taconite ore, loss of blending flexibil-
ity in mining operations to provide a uniform feed to the processing
facility, economic losses to Reserve and its parent companies, and tax
losses to state governmental units as well as the federal government.
It was therefore concluded that it was presently neither economical nor
practical to use the mine pit for disposal of tailings.

SUMMARY TABLES

Tables A and B provide a summary of the design elements and industrial
economic considerations, respectively.
the proposed Mile Post 7 plan and the three alternatives evaluated;

Embarrass, Colvin and Snowshoe.

They provide a means of comparing

TABLE A
COMPARISON OF DESIGN ELEMENTS

Mile Post 7 Embarrass Colvin Snowshoe

-Natural Pellet Production Capacity 9,500,000 10,700,000 10,700,000 10,700,000
in Long Tons Per Year
-Percent Increase in Natural Iron 3.6 3.9 3.9 3.9
Content
-Percent Decrease in Natural Silica 3.5 3.5 3.5 3.8
Content
-Cobbed Tailings in Dry Long Tons 6,598,000 6,975,000 6,975,000 6,975,000
Per Year
-Filtered Tailings in Dry Long Tons 2,042,000 2,394,000 2,394,000 2,394,000
Per Year
-Fine Tailings in Dry Long Tons 12,250,000 14,410,000 14,410,000 14,410,000
Per Year
-Tailings Disposal Area Cleared in 146 7.49 12.34 4.98
Square Miles
-Additional Cleared Areas and Areas 1.54 3.44 3.22 3.68
Proposed for Structures in Square

Miles
-Buffer Zone Not Cleared in Square 5.7 5,92 5.60 2.8

Miles
-Total Project Area in Square Miles 14.85 16.85 21.16 11.46
-Length of Dams in Feet 22,320 68,300 62,600 53,000
-Number of Diversions 6 0 1 0
-Length of Pipeline Corridor in Feet 28,000 1,000 1,000 5,000
-Length of Access Roads in Feet 4,000 4,000 1,000 15,000
-Length of Major Railroad Corridors 29,000 21,000 12,000 14,000

in Feet
-Estimated Construction Period in 36 48-52 48-52 48-52

Months*

* Other time factors such as land acquisition may control the implementation period.




TABLE B

COMPARISON OF INDUSTRIAL ECONOMIC CONSIDERATIONS

Mile Post 7

Embarrass

Colvin

Snowshoe

-Capital Funding Required

-Present Discounted Value of Added
Capital Cost of Alternatives with

Allowance for Extra Production Capacity

-100% Debt Financing Feasibility

-Current Pellet Price, FOB Silver
Bay Per Long Ton of Pellets

-Range of Total Operating Cost

$221,106,000

Likely in a
favorable
market

$26.18

$19.17-$21.37

$390,818,000
$ 65,000,000

Possible in a
very favorable
market

$26.32

$19.55-$22.57

$390,818,000
$ 65,000,000

Possible in a
very favorable
market

$26.32

$19.55-$22.57

$390,818,000
$ 65,000,000

Possible in a
very favorable
market

$26.32

$19.55-$22.57

Per Long Ton of Pellets
-Rate of Return on Investment 22.3%-27.6% 17.3%-23.3% 17.3%-23.3% 17.3%-23.3%

-Present Value of Accumulated Net $414,837,000 $441,551,000 $441,551,000 $447,551,000

Cash Flow After Loan Repayment
$ 28,800,000 $ 28,800,000 § 28,800,000

-Advantage of Silica Reduction Per $ 25,600,000

Annum

PROBABLE ENVIRONMENTAL IMPACTS

A determination of probable impacts requires a knowledge of the existing
environment. The existing environmental setting is described in Part
IIT of the Draft Environmental Impact Statement. This setting is used
as a basis for superimposing the effects of actions that would occur, in
order to arrive at a determination of probable environmental impacts.

Table C provides a summary comparison of probable environmental impacts.
This comparison of environmental impacts is intended to summarize some
of the impacts discussed in detail in Part IV of the Draft Environmental
Impact Statement. In order to fully understand the probable impacts,
reference should be made to Part IV. Table C is not intended to be a
substitute for that which is presented in Part IV, but rather is a
summary compiled through professional judgment to provide a general
understanding and evaluation of selected probable impacts.

The organizational sequence of the impacts presented in Table C is in
the same general order as discussed in the Draft Environmental Impact
Statement. The sequence in which the impacts are presented is not a
priority sequence, but rather is by environmental component or disci-
pline. The components studied in depth in the preparation of the Draft
Environmental Impact Statement included, climatology, bedrock geology,
mineral potential, glacial history and soils, landforms, hydrology,
water quality, aquatic habitat and biota, terrestrial habitat and biota,
socioeconomics, land use, recreation, transportation, utilities, aesthe-
tics, air quality, noise and energy.

TABLE C

COMPARISON OF ENVIRONMENTAL IMPACTS

Mile Post 7 Embarrass Colvin Snowshoe
-Potential for Mineral Resources 2 (low or remote) 2 1 (high) 1
(Ranking from Highest to Lowest)
-Conflicts with Potential Mineral No No Yes Yes
Resource Recovery
-Potential Loss of Peat Resource 0 0 0 6
in Square Miles
-Modification of Significant 3 miles of East 4.5 miles of No No
Landform Ridge and one Giants Ridge
20 foot waterfall
-Miles of Streams Lost 97 5.4 18.0 2.3
-Acres of Lakes Lost or Affected 39 20 0 0
-Uncollected Seepage During Operation 180 500 100 75
(gpm)
-Potential for Turbidity Increase Yes No Yes No
from Stream Diversion
-Potential for Water Temperature Yes No Yes No
Increase
-Potential Water Quality Impact Yes No No No
from Pipeline Breakage Based on
Number of Stream Crossings and
Pipeline Length
-DNR Designated Trout Streams Yes No No No
Affected
-Tolerance of Aquatic Habitat to 1 (Tow) 2 (moderate) 2 2
Change in Water Quality (Ranking
Low to Moderate)
-Acres of Habitat Lost Through
Clearing of Land and 5,850 6,995 5,888 4,371
Relative Quality of Habitat
(Ranked Highest to Lowest) 2 3 (Towest) 1 (highest) No Data
-Construction Jobs Created 500-1,000 1,000-1,500 1,000-1,500 1,000-1,500
-Operation Jobs Affected 50-100 450-480 450-480 450-480
-Estimated State and Local Taxes $537-559 $597-631 $594-631 $597-631
Payable by Reserve Over 40 Year
Life in Millions
-Estimated Federal Taxes Payable $678-770 $814-940 $814-940 $814-940
by the Parent Companies Over 40
Year Life in Millions
-Potential Conflict with Consoli- 1 (highest) 3 (lowest) 2 2
dation of Manageable Regional
Land Use Activities (Ranking
Highest to Lowest)
-Acres of Public Land Lost 4,420 1,600 11,624 6,732
-Miles of State Designated Hiking 3.9 0 0 2.6
and Snowmobile Trails Lost or
Relocated
-Miles of Non-State Designated Trails 8.1 5.0 15.0 16.8

Lost or Relocated
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Mile Post 7 Embarrass Colvin Snowshoe
-Adjacent Recreational Areas Which Tetagouche State None Seven Beaver Seven Beaver
May Be Adversely Affected Park (proposed) Recreation Recreation

Split Rock State Area (proposed) Area (proposed)

Park (existing)
Baptism River State
Park (existing)
Lake County
Recreation Area
(proposed)
Silver Bay Golf
Course (existing)

-Maximum Total Daily Transportation $160 $2,055 $1,670 $1,720
Cost During Operation (Employee

Travel Only)

-Frequency of Visual Impact (Ranking 1 (highest) 2 4 (lowest) 3

from Highest to Lowestg

-Increase in Suspended Particulates 29 13 14 23
in ug/m3 During Construction*,**

-Air Quality (Total Suspended 59 58 59 68
Particulates) in pg/m° During
Construction*,***

-Increase in Suspended Particulates 15 13 15 17
in pg/m3 During Operation*,**
-Air Quality (Total Suspended 45 58 60 62

Particulates) in ug/m3 During
Operation*, ***

-Number of Structures Projected to 0 2 0 0
Experience Major Noise Impact
During Operation

-Total Annual Energy Requirements 21,025 x 10° 22,787 x 109 22,627 x 109 22,670 x 109
in Equivalent BTU's

-Energy Required Per Long Ton of 2,213,158 2,129,626 2,114,673 2,118,692
Taconite Pellets Produced in
Equivalent BTU's

*  Total Suspended Particulate concentration estimates are at Silver Bay for Mile Post 7 and at Babbitt for
Embarrass, Colvin and Snowshoe. The estimates do not include mitigating measures.

** The non-degradation increment of 10 ug/m3 has been proposed by the U.S. Environmental Protection Agency.

*%% Primary and Secondary Air Quality Standards are 75 ug/m3 and 60 ug/m3, respectively.

While every effort was made to make Table C self-explanatory, the impacts

noted may be more clearly understood with the following explanations:
Modification of Significant Landforms
The 4.5 miles of Giants Ridge that would be affected by using the

Embarrass alternative is being utilized in a similar fashion by
other mining companies. Erie Mining Company, for example, is

presently operating a tailings basin using the Giants Ridge directly

west of the Embarrass alternative.
Uncollected Seepage During Operations

The values of uncollected seepage for the Embarrass and Colvin
alternatives assume that these 2 cell tailings basin alternatives

would be developed and operated sequentially. If the East and
West Embarrass or North and South Colvin cells were operated
simultaneously, the uncollected seepage during operations would be
1000 and 200 gallons per minute, respectively.

Potential Water Quality Impact from Pipeline Breakage Based on
Number of Stream Crossings and Pipeline Length

The proposed Mile Post 7 plan would require several miles of pipe-
line to be constructed cross-country between the Silver Bay plant
and the proposed Mile Post 7 tailings basin. This pipeline must
also cross one stream. Failure would result in the potential
discharge of tailings outside of either the plant facility or the
tailings disposal area. At the remaining sites discharge of tail-
ings due to pipeline ruptures would either flow into the tailings
basin or return to the plant facility.

Operation Jobs Affected

With the proposed Mile Post 7 plan, according to Reserve, employment
will increase slightly presumably for operating and maintaining the
tailings basin. If this statement by Reserve does not include the
presumed reduction in manpower to operate the modified concentrator,
then a net labor force reduction may result.

At the Embarrass, Colvin and Snowshoe alternatives, approximately
450 to 480 employees are expected to be required to operate and
maintain the on-land tailings disposal system and new concentrator/
fine crusher facilities. In the short term, it is assumed that
most affected employees at the Silver Bay operation would follow
their jobs to the new site by daily or weekly commuting.

Estimated State Taxes Payable by the Parent Companies Over 40 Year
Life and Estimated Federal Taxes Payable by the Parent Companies
Over 40 Year Life

The tax estimates are higher at the Embarrass, Colvin and Snowshoe
alternatives because there would be an additional pellet produc-
tion capacity above the proposed Mile Post 7 plan of 1.2 million
long tons per year.

Potential Conflict with Consolidation of Manageable Regional Land
Use Activities

In the absence of established, stated, comprehensive and coordinated
public land use policy, one regional land use planning principle
that appears to be emerging is to minimize potential conflicts by
encouraging the consolidation of manageable land use activities.
Applied, this principle supports the consolidation of mineral
processing and industrial activities adjacent to existing concen-
trations and supports the protection of major recreational areas

and corridors.



Maximum Total Daily Transportation Cost During Operation

Transportation costs for the proposed Mile Post 7 plan are based on
total automobile travel similar to the existing operation. For the
Embarrass, Colvin and Snowshoe alternatives, transportation costs
are based on a maximum condition where all employees working in a
new Babbitt facility would commute. The transportation mix assumes
75% bus and 25% automobile travel. The cost of transportation to
employees could be reduced through the implementation of a company
supported transportation system.

Frequency of Visual Impact

The aesthetic impacts are, in part, based on a computer analysis
that determined which areas of the tailing basins would be visible
from existing cultural features including roads, developed areas,
lakes and streams.

HEALTH ISSUES

It has been determined by the U.S. District Court that Reserve Mining
Company's discharges into Lake Superior and into the air at Silver Bay
contain asbestiform fibers and that the ingestion and inhalation of
these fibers constitutes a health hazard. The U.S. Court of Appeals
held that the discharges were potentially hazardous to health. Both
Courts required the abatement of the discharges. Further, there is no
known safe exposure level to asbestos fibers.

In view of the above, the preparation of this Draft EIS proceeded on the
assumption that exposure to asbestiform fibers constitutes a potential

health hazard. No reevaluation of this assumption was sought or attempted.

Reserve's proposed Mile Post 7 plan or any of the alternatives evaluated
have public health implications in the areas of water and air contamina-
tion. There are four areas of potential contamination:

Pipeline rupture.

. Air borne dust.

Uncollected seepage.

Uncollected runoff at the end of operations.

N =

The degree to which asbestiform fibers represent a significant impact on
public health is dependent on the use and effectiveness of mitigating
measures starting with the design of the disposal facilities and con-
tinuing through management of these facilities during and after opera-
tions. In addition, continuous monitoring is necessary to judge the
effectiveness of the measures adopted.

The impacts summarized in Table C do not include measures that could be
taken to reduce the effect of the adverse impacts. Suggested mitigating
measures are presented in Part V of the Draft Environmental Impact

Statement. However, it should be recognized that all asbestiform fibers
cannot be kept out of the waters and the air surrounding the proposed
Mile Post 7 site or the alternative sites. This is inherent in on-land
disposal of Reserve Mining Company's tailings.
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BACKGROUND AND APPROACH
TO THE EIS







INTRODUCTION

The Minnesota Environmental Policy Act<]) is one of the many state level
legislative actions inspired by the passage of the National Environmen-
tal Policy Act of 1969 (NEPA). The Minnesota Act parallels the National
Act closely in requiring environmental considerations to be objectively
assessed and presented to inform the public and form a basis for sound
decision-making.

The Minnesota Environmental Quality Council (MEQC) has the authority to
prescribe Environmental Impact Statement (EIS) regulations.(2) The
purpose and intent of the MEQC EIS regulations are:

1. To provide uniform guidelines for the preparation and review of
Environmental Impact Statements;

2. To insure the EIS is a disclosure document that encourages the
consideration of environmental effects in planning an action; and

3. To prevent the EIS process from becoming a justification mecha-
nism.

DETERMINATION THAT AN EIS IS REQUIRED

MEQC's regulations require that an EIS be prepared for a private action
when the MEQC determines that a proposed action:

1. is a major action;
2. 1s a private action of more than local significance; and (4)
3. has the potential for creating significant environmental effects.

The MEQC determined on December 10, 1974 that the Reserve Mining Company
proposal to dispose of taconite tailings on-land near Mile Post 7 is an
action which requires the preparation of an EIS.(5)

DESIGNATION OF RESPONSIBLE AGENCIES

Following this determination it was necessary for the MEQC to designate
the agency or agencies responsible for preparation of the EIS. The MEQC
resolved that the Department of Natural Resources (DNR) and the Minne-
sota Pollution Control Agency (MPCA) be designated as joint responsible
agencies. MPCA and DNR were formally notified of the MEQC's designation
on May 19, 1975.(6)

DRAFT EIS PREPARATION

An ad hoc group called the Reserve Project Team was formed to coordinate
the State of Minnesota's work on Reserve's permit applications and on
the preparation of the EIS. The Reserve Project Team consists of
consultants and lawyers from the private sector and professional inter-
disciplinary personnel and lawyers from various state agencies. The
Draft EIS has been prepared by private consultants with the assistance
of the Reserve Project Team. DNR and MPCA retained responsibility for
the EIS preparation and the decision on the issuance of permits applied
for by Reserve.

FINAL EIS

After the Draft EIS is completed and filed with MEQC, a public hearing
must be held to give concerned citizens and groups an opportunity to
comment on the Draft EIS. The hearings on the Draft EIS will be incor-
porated into the permit hearings which commenced on June 2, 1975. The
record must remain open for comment for a period of not less than 45
days, nor more than 90 days after completion of the Draft EIS. A Final
EIS, containing the comments or summary of comments made and a response
to significant environmental issues raised, must be prepared and filed
with the MEQC by the responsible agencies not later than 30 days after
the closing date for comment on the Draft EIS. Submission of the Final
EIS initiates the MEQC's final review process. When the MEQC has deter-
mined the Final EIS is adequate, the EIS process is complete. The Final
EIS is to precede final decisions on the prop?s§d action and is to be
included in an administrative review process. 7
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APPROACH TO THE DRAFT
ENVIRONMENTAL IMPACT STATEMENT
PREPARATION

This Draft EIS is intended to provide information on a specific proposal
made by Reserve Mining Company and identified in this report as the
proposed Mile Post 7 plan. The formulation of this document was pre-
ceded by several significant stages.

THE EIS FRAMEWORK

Prior to beginning actual field studies and data analysis, a framework
was developed in order to guide the investigative effort and establish
objectives, to provide information that would be of use to the reviewer,
and to present that information in a Togical sequence in the report
itself. There are six basic elements in this framework:

1. Identification and Detailing of the Proposed Action. The plan
proposed by Reserve to convert its present discharge of tailings
into Lake Superior to an on-land site is complex and many resources
of the North Shore area could potentially be affected. To isolate,
identify and describe the expected impacts, one needs to know the
entire project in as much detail as possible.

2. Description of the Existing Environment. Determination of the
magnitude of the impact expected (both positive and negative) is
dependent upon a knowledge of the existing environment. Once the
entire project is understood, the proper range of environmental
considerations or areas of concern can be established. Once they
are established, a data base is developed for each from existing
literature or field work. It is this data base which represents a
profile of the important features of the existing environment.

3. Determination of Impact. Once the data characterizing the existing
environment has been collected, methods of analysis are selected.
The analyses essentially superimpose the effects of the proposed
actions onto individual environmental considerations to arrive at a
qualitative and/or quantitative determination of impact.

4. Mitigation of Adverse Impact. Once the magnitude of the impacts is
known, it is a principal function of the EIS to re-examine the
proposed actions and to single out those which will create adverse
impacts which cannot be avoided. While they cannot be avoided, it

may be possible that they can be mitigated given sufficient flexi-
bility in design and an understanding of the desired environmental
objective.

5. Determination of the Significance of Impacts. If an impact cannot
be mitigated, and, often, even if it can be, the EIS process
includes some judgment on the part of professionals in each area of
concern as to the significance of the probable impacts. These
impacts may constitute an irreversible or irretrievable commitment
of a resource. Also, an impact may represent an implicit short-
term use of the environment to the detriment of its long-term
productivity.

6. Exploration of Alternatives. Given a knowledge of the environ-
mental impacts, their significance, and the possible mitigating
measures for each, the wisdom of the particular course of action
proposed in its entirety may be questioned. For this reason, the
EIS presents an objective evaluation of reasonable alternatives to
the proposed action. The environmental impacts of alternatives are
analyzed and measures of impact comparable to those of the proposed
action are presented in summary form, usually a matrix. From the
information presented, decisions can be made as to which alterna-
tive (if any) is preferable to the one proposed. If the proposed
action or the alternatives are not found acceptable, the EIS also
considers the impact of the status quo or do nothing alternative.

THE EIS STUDY DESIGN

Court testimony, Reserve documents and scientific and other published
technical and general literature were reviewed during late May and early
June of 1975. Engineering consultants to the Reserve Project Team
toured Reserve's existing mining and processing operations during late
June. From notes taken on these tours and from the other available
written materials, the basic features of the proposed Mile Post 7 plan
were extrapolated. Where gaps in information became evident, questions
were addressed to Reserve Mining Company and its consultants.(8)(9)

Concurrent with this effort, reference files were also compiled on the
history of the tailings disposal problem including all known operational



and Tocational alternatives explored to this time. Responsiveness to
the major concerns historically expressed was an objective of each work
area team. The work teams could be broadly divided into two groups:

1. Those concerned with determining reasonable alternatives and
developing the preliminary feasibility studies necessary to permit
impact evaluation.

2. Those concerned with the analysis of environmental impact of the
proposed Mile Post 7 plan and any alternative concepts generated.

Impact investigations, extending to the middle of July, were then
carried out at each site (Mile Post 7 and alternatives) using the
following generalized format:

L. Site Reconmnatissance. Preliminary reconnaissance was conducted by
helicopter and ground inspection to determine the basic features of
each site and access to the sites.

2. Identification of Existing Data. From the reference files devel-
oped previously, each work area began to integrate existing data
available from local, regional and national sources. This material
was made available to the various consultants; consultants re-
quested or referenced other literature. Many sources provided
necessary reference information for the final stages of writing.

3. Determination of Measures of Impact. A matrix was developed to
include a comprehensive 1ist of actions that would occur and the
expected impacts. Each consultant involved in the preparation of
materials for the EIS was asked to expand upon the Tists of pro-
bable actions and impacts and to develop measures by which critical
impacts at Mile Post 7 and alternative sites could be quantified
and compared.

4. Team Approach. The various consultants carried out their studies
including (a) reviewing existing data, (b) carrying out field work
to provide needed information, (c) describing ecological processes
operating on the site, and (d) predicting impacts that will affect
organisms, environmental factors, ecological processes, and human,
socijal and cultural activities because of the project. In this
latter regard, they were also asked to suggest ways to minimize any
negative impact and/or suggest ways to convert impacts to a positive
dimension.

5. Presentation of Data. As reports were brought in, they were
reviewed for technical competence by staff members at DNR and MPCA
and evaluated for their usefulness to the EIS itself by the Reserve
Project Team and state consultants. Each consultant's report was
abstracted amd cross-referenced to other reports (where pertinent) for
final use in the EIS. The final report was then derived by review,
compilation, extrapolation and projection, utilizing all indivi-

dually presented reports and arranging results so as to be respon-
sive to the MEQC regulations. (4)

REPORT ORGANIZATION AND CONTENT

This report, presented in two volumes, contains a great deal of infor-
mation, scientifically-collected data and analysis. Detailed informa-
tion is either included herein or available for reference in the files
of the responsible agencies (MPCA and DNR).

Following Part I, Parts II through VII and their appendices (Volume II)
present the technical and supporting data needed to complete the EIS
framework previously outlined:

Part II - Description of the Proposed Action and Alternative Concepts
Part III - Environmental Setting (Regional and Site Specific)
Part IV - Probable Impacts of the Proposed Action and Alternatives
on the Environment.
Part V - Measures to Mitigate Adverse Environmental Impacts
Part VI - Irreversible and Irretrievable Commitments of Resources
Part VII - Short Term Uses of the Environment Versus Long Term Produc-
tivity

The proposed action and alternatives are considered together in Parts
IIT and IV to facilitate comparison amoung between the various sites
presented in this document. Parts III and IV (Environmental Setting and
Probable Impacts) are divided by work area. Within each work area in
Part III the purpose of studying that work area is stated and interrelation-
ships between that work area and others are set forth. The purpose and
interrelationships establish the need for information that follows in
the regional and local setting. Part IV sets forth the probable impacts
that are common to all sites and those that are unique to one or more
sites within the context of the work areas. Parts V, VI and VII are
described with respect to the proposed action only.

Three additional parts have been included in responding to the MEQC
regulations.(4) These are:

Part VIII - The Impact on State Government of Any Federal Controls
Associated with the Proposed Action

Part IX - The Multi-State Responsibilities Associated with the
Proposed Action

Part X - Organizations and Persons Consulted

The specific contents, major parts and subparts are listed in the Table
of Contents. References are noted and appear at the end of each major
part. A glossary is included at the end of the EIS for understanding
technical terms that may be encountered. Volume II of the EIS contains
the appendicies which are noted throughout Volume I.



CHRONOLOGICAL HISTORY

The issue of Reserve Mining Company's tailing disposal has been the
subject of extensive public debate and court litigation. A chrono-
logical summary is presented here to place the content of this EIS in
the context of the numerous technical and Tegal proposals brought forth
in recent years.

December, 1947: The Minnesota Water Pollution Control Commission
(predecessor of MPCA) and the Department of Conservation (prede-
cessor of DNR) acted on Reserve's permit applications by granting
permits to appropriate up to 130,000 gallons per minute of water
from Lake Superior and to discharge that amount of water with
taconite tailings in suspension back into the lake. The permits
were granted upon several conditions including that the tailings
were not to result in discoloration of water outside a delineated
zone, and that the tailings were not to result in any adverse
effects on fish life or public water supplies.

1956: Reserve started its first full year of commercial operations of
its taconite processing facilities at Silver Bay. The permits
issued in 1947 were amended to increase the amount of water per-
mitted to be appropriated from and then discharged into Lake Supe-
rior to 260,000 gallons per minute.

1960: The permits were amended to increase the permitted appropriation
and discharge to 502,000 gallons per minute.

October, 1965: The Federal Water Pollution Control Act(10) was amended
by adding provisions providing for the promulgation of federal-
state interstate water quality standards. Minnesota filed a letter
of intent to comply with the Federal Act.

April, 1969: The Department of Interior published a report(]]) which
asserted that some fine tailings were not carried to the bottom of
Lake Superior by the heavy density current. The theory of the
heavy density current held that tailings were carried down to the
bottom of the lake where they settled. The report concluded
Reserve should be given 3 years to investigate and construct on-
land waste disposal facilities.

April, 1969: Water Pollution Control Regulation 15 (WPC 15), a regu-
lation to control pollution of state and inter-state waters, was
tentatively adopted by the Minnesota Pollution Control Agency,
formerly the Water Pollution Control Commission. MPCA submitted
WPC 15 to the U.S. Secretary of Interior for approval.

May, 1969: The U.S. Secretary of the Interior convened the Lake Supe-
rior Enforcement Conference pursuant to provisions of the Federal
Water Pollution Control Act for the purpose of considering the
inter-state pollution of Lake Superior. The governments of the
United States, Minnesota, Wisconsin and Michigan were conferees.
(The conference represented the initial step in federal administra-
tive proceedings concerning Reserve).

July, 1969: MPCA requested that Reserve comply with the state regula-
tion WPC 15.

July, 1969: The Reserve Mining Company Engineering Task Force initiated
a study of on-land disposal sites for the Lake Superior Enforcement
Conference (federal administrative proceedings).

September, 1969: The Lake Superior Enforcement Conference determined
presumptive evidence indicated the discharge from the Reserve
Mining Company into Lake Superior potentially endangered the
health and welfare of persons in states other than Minnesota.

November, 1969: In accordance with the Federal Water Pollution Contrq]
Act, the Secretary of Interior approved WPC 15 as a state pollution
regulation.

December, 1969: Reserve appealed the adoption of WPC 15 to the Minne-
sota District Court (State of Minnesota, County of Lake, Sixth
Judicial District). Reserve challenged the general validity of WPC
15 and its specific application to Reserve. The trial started in
June, 1970.



February, 1970: MPCA filed its answer to Reserve's appeal in the
Minnesota District Court. MPCA denjed the allegations of Reserve
and brought a counterclaim against Reserve. The counterclaim
alleged that Reserve was polluting Lake Superior in violation of
Minnesota laws and regulations, and sought an order stopping such
pollution.

April, 1970: Reserve prepared a document in response to federal admin-
istrative proceedings which examined possible methods of altering
its discharge. The document(13) considered eleven on-land disposal
sites as well as modifications of discharge to the lake. Seven on-
land sites were rejected (no specific reasons were given). Nine-
teen alternatives were developed around the four remaining on-land
sites or deep pipe discharge to Lake Superior. The on-land sites
discussed in the document involved the Lax Lake Area (including, to
varying degrees, the general area now comprising the proposed Mile
Post 7 Plan), Mile Post 32, disposal near the Reserve mine and
disposal in a lake shore tailings pond (Lake Superior). The
Reserve Engineering Task Force rejected proposals for on-land
disposal near Lax Lake, Mile Post 32 and near the mine.

December, 1970: The Minnesota District Court issued its findings,
conclusions and order in the case. The court drew no conclusion of
law as to whether Reserve was polluting Lake Superior, concluded
that certain sections of WPC 15 were not enforceable against
Reserve Mining Company, ordered that MPCA negotiate a variance with
Reserve, and ordered Reserve to present MPCA with plans for the
modification of its discharge.(12)

January 15, 1971: Reserve presented the Lake Superior Enforcement
Conference with a plan to modify their tailings discharge.(14)
This plan proposed pumping the tailings 150 feet below the surface
of Lake Superior (the deep pipe concept).

February 3, 1971: Reserve presented a response to the Lake Superior
Enforcement Conference Technical Committee's inquiry. 15)  This
report rejected on-land disposal and proposed the deep pipe method
of discharge into Lake Superior.

April, 1971: MPCA appealed the Minnesota District Court judgment to the
Minnesota Supreme Court.

April 23, 1971: The Lake Superior Enforcement Conference Technical
Committee rejected Reserve's deep pipe proposal as it did not
comply with appropriate pollution abatement regu]ations.(]6)

April 28, 1971: The U.S. Environmental Protection Agency (EPA) notified
Reserve that it was in violation of federal and state water quality
standards and that, under Section 10 (c) (5) of the Federal Water
Pollution Control Act, Reserve had 180 days to develop appropriate
pollution abatement plans and technigues.

April 28, 1971: In connection with the federal administrative proceed-
ings, the EPA contracted a private consultant, Roy F. Weston, Inc.,
to develop conceptual methods for disposing of taconite wastes and
to conduct an independent evaluation of feasible wastewater treat-
ment and disposal alternatives.

October 27, 1971: The Roy F. Weston report was comp]eted.(]7) The
report evaluated the 19 alternatives studied by Reserve's Engi-
neering Task Force plus Reserve's deep pipe plan.(14) In addition,
Weston proposed five alternative concept designs for an on-land
disposal site to the southwest of Lax Lake.

November 29, 1971: Reserve presented a response to the Weston report to
the EPA.(18) Reserve asserted the Weston report did not provide
preliminary engineering on alternatives, and the Weston alterna-
tives would not be able to meet water quality standards.

February 18, 1972: The United States, at the request of the EPA, filed
suit against Reserve in the United States District Court in Minne-
sota seeking abatement of Reserve's discharges into Lake Superior.
The suit was brought under the Federal Water Pollution Control Act,
the Refuse Act of 1899, and the common Taw of nuisance.

February-April, 1972: Based upon earlier recommendations of alternative
sites by Minnesota agencies, the EPA contracted with the Interna-
tional Engineering Company (IECO) to determine the engineering
feasibility and costs of altering Reserve's method of disposal by
constructing a new concentrator, tailings disposal pond and related
facilities at Reserve's mine near Babbitt.

August, 1972: The Minnesota Supreme Court issued its opinion on the
MPCA appeal. The Supreme Court affirmed the trial court's finding
that WPC 15 was a valid regulation and that Reserve's appeal of it
was timely, but reversed that part of the order which directed that
the MCPA and Reserve should negotiate a variance. The court ruled
that the appeal raised only procedural questions and that the
Minnesota District Court had no power to compel negotiations
between MPCA and Reserve regarding a variance. (19)

October, 1972: The 1972 Federal Water Pollution Control Act Amendments
were passed and the National Pollution Discharge Elimination System
(NPDES) was initiated. The amendments superseded the Refuse Act of

1899.

April, 1973: Upon the request motion of Reserve, the State of Minnesota
and MPCA were ordered by the U.S. District Court to join the
United States in the federal suit. This action resulted in the
halting of further state court and state administrative proceedings.



May, 1973: EPA's consultant, IECO, completed its study.(20) IECO
concluded that it was technically feasible for Reserve to construct
a new beneficiation process, tailings disposal system, and related
facilities near its mine at Babbitt. The IECO disposal system
location was later called the Snowshoe alternative.

June 15, 1973: EPA announced the discovery of asbestiform fibers in
Duluth, Minnesota drinking water and based on studies done for
MPCA, announced that the source was believed to be Reserve's
discharge.

February, 1974: The U.S. District Court indicated that the United
States and the State of Minnesota had established a prima facie
case on the existence of a health hazard, and urged Reserve to
investigate alternatives for on-land disposal.

April 20, 1974: The U.S. District Court issued its final order. The
court found that Reserve's discharges into the air and water
contained asbestiform fibers and substantially endangered the
health of people exposed. The court issued an injunction, ordering
that the discharges be halted immediately.(21)

April 22, 1974: Reserve appealed the U.S. District Court decision to
the United States Court of Appeals for the Eighth Circuit. The
U.S. Court of Appeals granted Reserve a temporary postponement of
the U.S. District Court's order halting discharges until a full
hearing could be held.

June 4, 1974: The U.S. Court of Appeals granted a conditional post-
ponement for 70 more days. The court tentatively held that a
demonstrable health hazard had not been proven and that a sub-
stantial immediate danger had not been shown. The court ordered
Reserve promptly to present a plan for abating its discharges into
the air and water. The plan was to be reviewed by the United
States, Minnesota and the U.S. District Court, who were to make
recommendations as to whether the plan was acceptable or whether
the postponement should be continued.(ZZ?

July, 1974: Minnesota, Michigan, Wisconsin and environmental groups
applied to the United States Supreme Court for an order overturning
the U.S. Court of Appeals postponement. The application was
denied.

June-August, 1974: Reserve presented a plan to the U.S. District Court
for on-land disposal of its tailings at the Palisade Creek area
near the shore of Lake Superior in the vicinity of Silver Bay. The
U.S. District Court held hearings and received comments on the
Palisade plan.

August 3, 1974: U.S. District Court made findings relating to the
Palisade Plan. The court found the plan unacceptable from both an
ecological and engineering point of view. It recommended that the
postponement not be continued.

August, 1974: The U.S. Court of Appeals held several hearings in St.
Paul. The court suggested that the parties investigate an on-Tand
disposal site near Lax Lake. The court requested that the parties
indicate whether a Lax Lake basin would be acceptable. Reserve
indicated it would apply for permits at that site and Minnesota
indicated it would give such permits full consideration. The court
ordered that the postponements be continued until the appeal was
heard on the merits.

September, 1974: The State of Minnesota, along with Wisconsin, Michigan
and environmental groups applied again to the U.S. Supreme Court
for an order overturning the latest postponement of the U.S. Court
of Appeals. The United States submitted a similar application.

October, 1974: The U.S. Supreme Court denied the application to over-
turn the postponement. However, five justices indicated that the
applications should be filed again if the case were not fully
decided by the U.S. Court of Appeals by January 31, 1975.

November, 1974: Reserve Mining Company submitted applications to DNR
and MPCA for permits to build an on-land tailings disposal site
near Mile Post 7.

December 9, 1974: Oral argument was held before the U.S. Court of
Appeals on Reserve's appeal of the U.S. District Court order for
Reserve to halt discharge to the Lake.

December 10, 1974: MEQC reso1v?d that an EIS should be prepared on the
proposed Mile Post 7 plan.(5)

March 14, 1975: The U.S. Court of Appeals issued its opinion and order
on the merits of Reserve's appeal of the U.S. District Court order
to halt discharge to the Lake.(23) The U.S. Court of Appeals held
that Reserve's discharges did contain asbestiform fibers and that
abatement was justified. However, the court held that no harm to
health had occurred to date and the danger to health was not immi-
nent. The court ordered that Reserve stop its discharges but that
it must be given a reasonable opportunity and a reasonable time to
construct facilities and accomplish abatement. The resolution of
the controversy over an on-land site was to be governed by state
administrative procedures under certain constraints given by the

opinion.

May 19, 1975: MEQC formally notified DNR and MPCA that they had been
designated joint responsible agencies for the preparation of the
EIS for Reserve's proposed Mile Post 7 plan.

June, 1975: Public hearings began on the proposed Mile Post 7 plan
permit applications.






BACKGROUND RELEVANT TO THE
PREPARATION OF THE E.LS.

This section enlarges upon several aspects of the procedural history and
findings and recommendations of the courts (noted in the previous
CHRONOLOGICAL HISTORY) which assist in understanding the context of the
proposed Mile Post 7 plan, the present administrative proceedings, and
the content of the Environmental Impact Statement.

The original permit applications by Reserve to allow discharge of its
taconite tailings into Lake Superior were granted in 1947 by the pre-
decessors to MPCA and DNR. The permits were granted after several
public hearings. It was represented at the hearings that the tailings
were harmless and would immediately sink directly to the bottom of Lake
Superior, and that if the tailings proved deleterious, the state could
proceed against Reserve legally. The permits were granted subject to
certain conditions, including the condition that the tailings could not
cause any material discoloration of the water outside a nine square mile
zone of discharge, nor could the discharge result in adverse effects on
fish 1ife or public water supplies.

In 1969, in accordance with the Federal Water Pollution Control Act,(]o)
MPCA enacted a water pollution control regulation (WPC 15) relating to
pollution of waters and establishing 1imits for the amount of suspended
solids in discharges. MPCA requested that Reserve comply with this
regulation but Reserve contended that to comply with WPC 15 would dilute
the fine tailings to such a degree that the heavy density current which
carries the tailings to the lake bottom would no longer function.

At about the same time, May, 1969, the U.S. Secretary of the Interior
began federal administrative proceedings to evaluate the inter-state
pollution of Lake Superior. The Secretary convened the Lake Superior
Enforcement Conference which met during 1969-1971 and considered the
effects of Reserve's discharges and alternatives to discharging into
Lake Superior. During the Enforcement Conference proceedings, several
investigations were made of tailings disposal alternatives for Reserve.
Reserve formed an Engineering Task Force consisting of Reserve Mining
Company employees and consultants which analyzed 19 alternate concepts,
including on-land disposal near Babbitt and in the vicinity of Lax
Lake.(13) Roy F. Weston, Inc., an engineering consultant under contract
to EPA, also analyzed on-land disposal sites and presented tailing
disposal concepts involving the Lax Lake vicinity.(17) Reserve

formally presented the Enforcement Conference with the deep pipe plan(14)
which involved piping tailings to a depth of about 150 feet below the
surface of Lake Superior. A technical committee established in the
Enforcement Conference rejected this plan as unacceptable.(16) The
federal administrative proceedings ended when, at the request of the

EPA, and with the approval of the State, the U.S. Justice Department
brought suit against Reserve in federal court for violation of various
federal Taws.

While the Enforcement Conference was considering Reserve's discharge,
Reserve and MPCA were involved in a state court suit. Reserve appealed
the adoption of pollution control regulation WPC 15 to Minnesota Dis-
trict Court and MPCA filed a counterclaim alleging that Reserve was
polluting Lake Superior in violation of Minnesota laws and regulations.
The State of Minnesota was stopped from holding permit revocation
hearings on Reserve's water permits pending determination of the suit.
The Minnesota District Court held a trial and concluded that although
WPC 15 was a valid regulation, it was not enforceable against Reserve. (12
The court ordered MPCA to negotiate a variance with Reserve. MPCA
appealed the decision to the Minnesota Supreme Court. The Minnesota
Supreme Court in 1972 ruled only on a procedural issue and held that the
Minnesota District Court had no power to order negotiations concerning a
variance.(19) The case was returned to MPCA for further administrative
proceedings.

The federal suit was begun in February of 1972 by the federal government
in U.S. District Court in Minnesota. Minnesota was ordered by the U.S.
District Court to join the federal suit in April of 1973. The presence
of Minnesota in the federal suit halted any further state court or
administrative proceedings. During 1972, the EPA entered into contract
with a private consultant, International Engineering Company (IECO), to
examine the alternative of creating an on-land disposal system near
Reserve's mine at Babbitt, and constructing a new concentrator there.

In May of 1973, IECO completed its study and concluded such a proposal
for Babbitt was technically feasible. (20

The case in the federal court was initially a water pollution abatement
suit. However, after the discovery of asbestiform fibers in the drink-
ing water of Duluth and other communities along the shore of Lake
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Superior and in the ambient air around Silver Bay, the issue of a health
hazard became primary. The source was alleged to be from Reserve's
Silver Bay operations. The United States and the State of Minnesota
alleged that asbestiform fibers were human carcinogens, causing cancer
when inhaled or ingested in certain quantities. Based on observations
made in other geographical areas, the cancer caused by asbestos similar
to the asbestiform fibers contained in Reserve's discharges did not
usually develop until after a latency period of at Teast 20 years after
initial exposure.

In February of 1974, the U.S. District Court gave a preliminary indica-
tion that the existence of a health hazard had been established and that
if no evidence were presented to contradict that tentative finding,
Reserve should develop a system for disposing tailings on Tand.

On April 11, 1974, based on evidence of the existence of a substantial

health hazard, the violation of statutes and the common law, and Reserve's

reluctance to produce a plan for on-land disposal, the U.S. District
Court issued an injunction immediately halting Reserve's discharges.
The court issued a preliminary opinion on April 29, 1974, and a lengthy
supplemental opinion on May 11, 1974, detailing its findings and con-
clusions.(21) " The opinions are long and complex and should be read in
full for a complete understanding of their content. In brief, the court
found that Reserve's discharges contain asbestiform fibers which are
identical to amosite asbestos, a substance known to cause cancer in
humans in other situations. The court held that the discharges sub-
stantially endanger the health of persons exposed to the fibers in air
and drinking water supplies. In addition, findings were made relating
to the economic position of Reserve and its owners, Armco Steel Corpora-
tion and Republic Steel Corporation; and that Reserve, Armco, and Repub-
lic have the economic and engineering capability to carry out an on-land
disposal system which would satisfy health and environmental concerns.

On April 22, 1974, the U.S. Court of Appeals for the Eighth Circuit
granted Reserve a temporary postponement of the U.S. District Court's
order to halt Reserve's discharges until the postponement issue could be
fully briefed and heard by the court. On June 4, the U.S. Court of
Appeals granted a 70 day postponement to Reserve on condition that the
company promptly present a plan to abate its discharges. The court
based the continuation of the postponement on a tentative finding that
Reserve's discharge only presented an unquantifiable risk and that the
EPA had failed to prove that demonstrable health hazard existed.(22)
The court's full analysis of the health issue, though, had to await a
hearing on the merits of the appeal of the order to halt discharges.

Following the June postponement order of the U.S. Court of Appeals,
Reserve presented a plan to create an on-land tailings disposal system
at the Palisade site. After taking evidence and testimony on the plan,
the U.S. District Court made findings on August 3, 1974, which concluded
that the Palisade plan wa§ unacceptable, based upon both engineering and
environmental grounds.(

21)

Following the recommendations relating to the Palisade plan, the U.S.
Court of Appeals directed discussion to the Lax Lake area for a disposal
site, and Reserve agreed to investigate that area. The State of Minne-
sota indicated that permit applications for that site would receive full
consideration. Reserve formally applied for permits for the proposed
Mile Post 7 plan in November of 1974. During the next several months,
Reserve met with technical personnel from the State and submitted
supplemental information relating to the Mile Post 7 application.

The U.S. Court of Appeals issued its final opinion March 14, 1975 on the
appeal of the U.S. District Court's order to halt Reserve's discharges.
This opinion also is lengthy and complex, and should be read in full for
a complete understanding of its content. In brief, the U.S. Court of
Appeals agreed that Reserve's discharges contain fibers of amosite
asbestos but held that the existence of such fibers only gives rise to a
potential threat to public health. The court concluded that no harm had
occurred to the public to date and that the danger to health was not
imminent. Although the risk to public health was not imminent enough to
justify an immediate halt to Reserve's discharges, the court determined
it was of sufficient gravity to justify abatement after a reasonable
time. The U.S. Court of Appeals directed that the matter of an on-land
disposal site be determined in state administrative proceedings, and
suggested that the state should act on the progosed Mile Post 7 plan
permit applications within a one-year period. (23)

Following the U.S. Court of Appeals' opinion, the State of Minnesota
announced that public hearings would be held on the proposed Mile Post 7
plan permit applications. Public hearings on the permit applications
began in June of 1975. The MEQC ordered that an environmental impact
statement be prepared with MPCA and DNR as joint responsible agencies.
Unique to this environmental impact statement is the determination by
the courts that the present discharge shall cease and, therefore, the
status quo or do nothing alternative is clearly one that is unaccept-
able.

(55

(23)

6)
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SUMMARY

The following statements represent the essential features of the exist-
ing operations and proposed actions of Reserve Mining Company with
respect to the proposed Mile Post 7 plan as generally described by
Reserve. Also summarized here is the discussion of alternatives to the
proposed Mile Post 7 plan. Each of these is presented in greater detail
following the summary.

FEATURES OF THE EXISTING OPERATION

Open Pit Mine Location: The Peter Mitchell Mine is located near the
eastern end of the Mesabi Iron Range in Northeastern Minnesota. It is
near the City of Babbitt and approximately 47 rail miles northwest of
Silver Bay, Minnesota(1) (refer to Figure 1).

Open Pit Mine Description: The mine is presently 9.9 miles long, 2,800
feet wide, 175 feet deep and wedge-shaped in cross-section. Ore is
mined at a rate of 30.1 million Tong tons per year.(2) Waste rock and
lean ore is removed from the mine at the rate of 11.8 million long tons
per year and stockpiled near the mine.(3)

Coarse Crushing: The ore is hauled from the mine in 90-ton side-dump
tractor pulled trailers for transfer to one of two coarse crushing
plants adjacent to the mine. The crushers break the ore into 9-inch
chunks or finer and then into less than 4-inch pieces in two successive
stages. (4)

Railroad Transportation: The taconite ore is loaded into 85-ton rail-
road cars and hauled 47 miles along Reserve Mining Company's railroad in
150-car unit trains(5) (refer to Figure 1).

Concentrating and Pelletizing Plant Location: The processing plant is
located in Silver Bay, Minnesota, on the shore of' Lake Superior, approx-
imately 55 miles northeast of Duluth, Minnesota on U.S. Highway 61
(refer to Figure 1).

Silver Bay Plant and Facilities: The Silver Bay plant facilities in-
clude railroad yards, fine crushing, concentrating, pelletizing, ship-
ping, the power plant, tailings delta and administrative offices and
service facilities. The most significant of these components are

discussed individually below.

Fine Crushing: At Silver Bay, 4-inch taconite ore is reduced to less
than 3/4-inch by two stages of crushing at the fine crushing plant. At
each stage, the taconite is sized by screening; undersize material by-
passes the crushers.(6)

Concentrating Process: In this process, grinding, magnetic separation
and hydraulic separation are used to produce an iron concentrate.(7) As
part of the process, water is taken from Lake Superior and water con-
taining tailings is rejected and discharged to the delta and Lake
Superior.(8)

Pelletizing Process: Moist concentrate is then mixed with a small
amount of bentonite clay, rolled into balls in balling drums and hard-
ened by firing in horizontal-grate pelletizing machines.(9)

Shipping Facilities: The taconite pellets may be stored prior to
shipment or shipped directly from Reserve's harbor facilities to the
lower Great Lakes ports via ore boats.(10)

Power Plant: Power is supplied for the processing by two steam-driven
turbines with an availability of 128,000 kw. Presently, cooling water
is discharged into a sump from where it is pumped to the plant for
process use.(11)

Products and By-Products:

Finished Pellets: 10.7 million long tons per year (production
capacity)(12)

Tailings: 20.9 million long tons per year (production
capacity)(13)

Composition

of Tailings: The tailings are composed of gangue minerals,
mostly quartz and iron silicates of the cummin-
tonite-grunerite series which contain asbesti-
form minerals.

Iron Content of Pellets (Present Process): 60.6% natural iron content
by weight.(14)

5
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Silica Content of Pellets (Present Process): 8.5% silica content by
weight. (15)

Existing Tailings Disposal Area: Tailings are discharged from troughs
onto the tailings delta where a portion stays on the delta and the
remainder flows into Lake Superior.

FEATURES OF THE PROPOSED OPERATION
Name of Proposal: Mile Post 7 plan.

Purpose of Proposal: As part of the plan to cease discharge of tailings
into Lake Superior from the processing of taconite at Silver Bay,
Reserve proposes to (a) make major changes in plant operations to im-
prove the physical and chemical quality of Reserve's pellets by increas-
ing the iron content and reducing the silica content and; (b) dispose

of the waste product, tailings, in a tailings basin and dry tailings
storage area on Tand. The construction schedule is anticipated to be 3
years 1in duration according to Reserve Mining Company.

Life of Proposed Plan: The proposed plan is based upon a 40-year
normal production operation of Reserve's mine and facilities. (16)

Product Improvement:

Present Process Proposed Process (17)

Iron Content (Nat.)
Silica Content (Nat.)
Annual Pellet
Production Capacity
(Nat.) 10.7 million long tons

60.6% by weight
8.5% by weight

64.2% by weight
5.0% by weight

9.5 million long
tons.

On-Land Tailings Disposal: (17)

1. 6,598,000 dry long tons of dry cobber tailings and 2,042,000 dry
long tons of filtered tailings are to be produced each year and
transported by railroad to the proposed tailings basin.

2. 12,250,000 dry long tons of fine tailings are to be produced each
year and pumped to the proposed tailings basin.

Babbitt Facilities: No components of the operation are to be changed
including mining, coarse crushing and railroad transportation.

Silver Bay Facilities: A1l changes necessary to implement the proposed
Mile Post 7 plan are to occur at the Silver Bay taconite processing
plant or in the area of the proposed Mile Post 7 disposal site. The
significant changes are identified individually.

Additional Process And Service Facilities Land Use: Additional proposed
land use is to consist of additional processing buildings, a reagent
storage building, a truck repair shop, conveyor systems, pipelines,

etc., and 8,500 Tineal feet of railroad track. These land use commitments
are proposed to be made within the existing Silver Bay plant perimeter. (18)

Fine Crushing: Fine crushing is to remain unchanged.

Proposed Dry Cobbing Process: It is proposed that a dry cobbing (dry
magnetic separation) building be constructed. The dry cobbers will
reject coarse cobber tailings consisting of 22% of the crushed ore from
the fine crusher, thereby reducing the amount of material processed in
the concentrator. (19) This amounts to 6,598,000 dry long tons of coarse
(gravel size) tailings that are to be rail hauled to the disposal area.

Proposed Concentrating Process: Grinding and magnetic, hydraulic and
flotation separation techniques are to be utilized for concentrate
separation. Several new buildings will be required to house the addi-
tional proposed facilities. Chemicals are proposed to be used in the
flotation process and as a flocculent for clarifying tailings water for
recirculation in the process. (20)

Tailings Transport and Water Recycling: As part of the process, water

is to be recycled from the proposed tailings basin and within the

plant. As necessary, new water is to be taken from Lake Superior. Fine
tailings (silt and finer sizes) will make up 58.6% of the tailings
produced and these are to be pumped to the disposal area via pipeline

in a slurry consisting of 60% solids by weight. This amounts to 20,417,000
long tons of slurry proposed to be pumped per year. The somewhat coarser
(sand-size) tailings are to be filtered and, with the cobbed tailings, are
to be transported by conveyor and rail to the proposed tailings disposal
area. When transported, the filtered tailings (9.8% of total tailings)
and the cobbed tailings (31.6% of total tailings) are to contain 10% and
1.5% moisture respectively. (20)

Pelletizing Process and Shipping Facilities: This portion of the exist-
ing operation is to remain unchanged.

Proposed Power Plant Modifications: The 106,000 gallons of water per
minute (gpm) of non-contact (not exposed to any process materials)
cooling water from the power plant is to be discharged directly to Lake
Superior. (21)

Proposed Tailings Delta Stabilization: The lakeside edge of the tailings
delta in Lake Superior is proposed to be stabilized by rail hauling mine
stripping rock to the delta area and constructing a long breakwater,
using Beaver Island on the west side and a rock point on the east side

as anchor points. (22)

Location of Proposed Disposal Area: The proposed Mile Post 7 disposal

site is located west of the Silver Bay processing plant in Thirtynine
Creek Valley, Lake County, Minnesota, south of Lax Lake (refer to

17
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Figure 2). It is approximately 3,000 to 8,000 feet north of the Reserve
Mining Company Railroad at Mile Posts 5 through 8. It is 625 feet above
Lake Superior which 1ies about 2.6 miles southeast. Beaver Bay is 3
miles east/southeast; Silver Bay, 4 miles east; and Two Harbors, 23
miles southwest. (23)

Proposed Disposal Area Land Use: The actual area over which fine
tailings are proposed to be deposited (i.e., the tailings basin proper)
is 4.6 square miles. An additional 3.0 square miles is included in
Reserve's proposal for utilization as a coarse tailings storage and
disposal area.(24) The total proposed tailings disposal area is there-
fore 7.6 square miles (refer to Figure 3). Surrounding this proposed
disposal area, an additional 7.1 square miles is proposed to be utilized
as follows:

Cleared Areas and Areas
Proposed for Structures

Square Miles

Dams 0.58 (within ultimate dam toes)
Seepage Catchment Areas 0.53 (exclusive of collection
ditches for Dams 4 and 5)

Stream Diversions 0.07
Pipeline Terminus 0.05
Railroad Spur 0.08
Access Roads 0.08

Area Not Cleared

Buffer Zone 5.71

The total proposed project area shown on Figure 3 is to be comprised of
both the proposed disposal area (7.6 square miles) plus the 7.1 square
miles of proposed ancillary land used for structures, cleared areas and
buffer zones.

Not included within the proposed project area is the proposed pipeline
corridor which is to extend from the eastern boundary of the project
area to the concentrator at Silver Bay. Approximately 0.15 square miles
of Tand will be required for the 200 foot wide corridor proposed in
Reserve's Mile Post 7 plan.

The total proposed land use exclusive of the area within the perimeter
of the Silver Bay plant is therefore 14.85 square miles.

Design Elements: A summary of the dimensions, materials and special
features for structures and facilities proposed by Reserve to implement
the proposed Mile Post 7 plan is provided in the following tables:

Tables 1 and 2 Dams

Table 3 - Seepage Recovery System
Table 4 - Diversions

Table 5 - Pipelines

Table 6 - Access Roads

TABLE 1

SUMMARY OF PROPOSED STARTER DAMS

Starter Dam #1

Starter Dam #2 - 3

Crest Length
Height

Crest Width
Base Width

STopes

Composition

Special
Features

(A11 four
features
listed are
for Dam #1)

Construction

3,900 feet

45 feet (E1. 1,170 feet)
40 feet

405 feet (E1. 1,125 feet)

Two 1:3 slopes, at each face,
with an 80 foot wide berm at
elevation 1,150 feet, both
upstream and downstream

Compacted glacial till in
9 inch Tifts

-Vertical sand drains
underneath it, except
middle 80 feet of dam

-Drainage blanket five
feet thick, over sand
drains, except middle
80 feet of dam

-36 inch diameter diver-
sion culvert, existing
under starter dam (until
tailings discharge
begins) to bypass
runoff

-200 foot wide emer-
gency spillway kept
5 feet below crest of
embankment

First stage: up to
elevation 1,150 feet in
one season

Second stage: up to
elevation 1,170 feet in
second season

1,900 feet

10 feet (E1. 1,170 feet)
40 feet

160 feet (E1. 1,160 feet)

Upstream: 1:5
1%

Downstream: 5

Compacted glacial till in
9 inch Tifts

One stage to elevation
1,170 feet in one season

Note: No starter dams are required for Dams 4 and 5.




ENVIRONMENTAL
IMPACT STATEMENT

RESERVE MINING
COMPANY ON-LAND
TAILINGS DISPOSAL PLAN

PROPOSED
MILE POST 7
DISPOSAL AREA

_ J

b BARTON-ASCHMAN
ASSOCIATES, INC.

MINNEAPOLIS/ST. PAUL, MINNESOTA 55454




TABLE 2

SUMMARY OF PROPOSED MAIN DAMS

Main Dam #1 Main Dam #2-3 Main Dam #4 Main Dam #5

Crest Length 12,600 feet 5,200 feet 1,700 feet 2,800 feet

Height 155 feet (ET. 120 feet (E1. 1,280 85 feet (E1. 1,280 135 feet (E1. 1,280
1,280 feet) feet) feet) feet)

Crest Width 150 feet 150 feet 50 feet 150 feet

Base Width 1,485 feet (E1. 1,180 feet (E1. 1,160 515 feet (E1. 1,195 900 feet (E1. 1,145
1,125 feet, incl. feet, incl. starter feet) feet)
starter dam) dam)

Slopes Upstream: 1:2.5 Upstream: 1:2 Upstream: 1:2. Upstream: 1:2
Downstream: 1:4 Downstream: same as Downstream: 1:2.5 Downstream: 1:4
faces with berms in  Dam #1
between, making
overall slope 1:6

Special 3 feet thick hori- 3 feet thick hori-

Features zontal drainage zontal drainage layer

Area Covered

layer of coarse

tailings, underneath

the main dam

284 acres (within

of coarse tailings
underneath the main
dam

80 acres (within

13 acres (within

31 acres (within

by Base ultimate toes) ultimate toes) ultimate toes) ultimate toes)

Composition 75%-25% dry cobbs- Same as Dam #1 Core of impervious About 1/5 of dams, small
midd1ing. Zones of compacted glacial saddle, of compacted till.
heavily and lightly ti1l. Shells of Rest of dam source as
compacted material compacted coarse Dam #1

tailings
TABLE 3

SUMMARY OF PROPOSED DIVERSIONS

Diversion #1 Diversion #2 Bear Lake Diversion Diversion  Creek
Diversion Channel Under Canal at Diversion
Dam Starter Dam #1 Catchment  Dam #2-3
A Dam #1
Length Ditch: 3,890 feet Ditch: 2,300 feet 160 feet 2,380 feet 650 feet 2,375 feet
Dike: 3,030 feet Dike: 2,270 feet
Height-Depth  Ditch: O feet-5 feet Ditch: 0-6 feet 12 feet
Dike: 5 feet minimum Dike: 6 feet minimum
Bottom Width Ditch: 10 feet-30 feet Ditch: 50 feet
Crest Width Dike: 10 feet Dike: 10 feet
Top Width Ditch: 30 feet-50 feet Ditch: 74 feet
Base Width Dike: 30 feet Dike: 34 feet
Slopes Ditch: 1:2 Diteh: 1:2
Dike: 1:2 Dike: 1:2
Composition Dike of compacted Same as Diversion Compacted
glacial till, 12 inches  #1 till

Special
Features

layers

-Invert slopes 0.5%
crosswise

-15 inches rip-rap on up-

stream face of dike
-9 inches filter at up-
stream face of dike
-Dry cob drain at
downstream toe
of dike
-Ditch slopes of 0.2%
Tengthwise

-Invert slopes 0.5%
crosswise

-36 inches rip-rap on
upstream face of dike
-12 inches filter at up-
S$tream face of dike
-Dry cob drain at
downstream toe of

dike

-Ditch slcpes 0.15%

-Includes 36 inches
concrete pipe under-
passing starter Dam#l

TABLE 4

SUMMARY OF PROPOSED SEEPAGE RECOVERY SYSTEM

Dam #1 Dam #2-3 Dam #4 Dam #5
Area A Area B
Area of
Catchment 214 acres 47 acres 78 acres
Crest Length 3,080 feet 1,675 feet 1,785 feet No recovery dam No recovery dam
Height 26 feet (E1. 42 feet (E1. 1,165 )
1,147)
Crest Width 30 feet 30 feet
Base Width 340 feet 420 feet (E1. 1,123 )
(E1. 1,121)
Slopes Upstream: Upstream: 1:4
1:6 Downstream: 1:4
Downstream:
1:6
Composition  Compacted glacial Compacted glacial
£4iT1 Tl
Special -18 “incnes tnick horizontal
Features drain layer over downstream

Features of
Area of Catch-
ment

portion
-Thin Tayer of fine rock
blanketing the surfaces to
protect against erosion

-Collection ditch just south
of toe of ultimate Dam #1
between basins A & B

-650 feet long diversion
canal, the canal under

Starter Dam #1

-Pumping station at each
basin

-Initial and ultimate
points of discharge from
tailings pond along with
reclaim line

-Pump Station
-Initial and ultimate
points of discharge
along with reclaim

line

-Collection ditch
along the ultimate
downstream toe of
Dam #4

-Collection ditch with
sump and pump just
downstream from the

ultimate impervious
northern saddle Dam #5

-Pump station discharge
point and reclaim Tine
between toe and natural
topographic crest,
downstream from main
portion (coarse
tailings) Dam #5

-Sump and pump
in ditch
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TABLE 5

SUMMARY OF PROPOSED PIPELINES - MILE POST 7 PLAN

Between

Pumphouse #4 and Northern

Between
Pumphouse #1 and Pumphouse #4

Distribution Station
(Pumphouse #5)

Length
Right-of-Way

Number of Pipes
for Tailings

Additional Pipes

Elevation

30,000 feet
200 feet

2 (24 inches in
diameter)

2 (1 reclaim, 1
seal water)

625 feet

12,000 feet

1 (24 inches 1in
diameter)

TABLE 6

SUMMARY OF PROPOSED ACCESS ROADS

East Valley Wall

Pipeline Maintenance

North Access Road Access Road Road
Right-of-Way 100 feet 200 feet 200 feet*
Width 40 feet - 24 feet
Approximate
Length 4,000 feet 13,000 feet 28,000 feet
Construction Coarse Coarse Coarse
Material Tailings Tailings Tailings

* Within pipeline right-of-way.

FEATURES OF ALTERNATIVE OPERATIONS*

Names of Alternatives: A total of 16 alternative disposal plans were
reviewed. Of these, four were considered to be viable alternatives.
These four proposed alternatives are identified as Embarrass, Colvin,
Snowshoe, and Midway. Tailings disposal areas for each alternative are
shown on Figure 4. Because the Midway alternative would open a third
area of development for Reserve Mining Company, and other rationale, this
alternative, although considered viable, was not investigated to the same
level as the remaining alternatives. The construction schedule for any
alternative which would involve the relocation of processing facilities
would be 48 to 52 months as indicated in Appendix B.* The time required
for the construction of the proposed Mile Post 7 plan and for the alterna-
tives will be preceeded by acquisition of Tand. These activities will
follow the decision as to which course of action is preferred. Because
of the diverse Tand ownership at each of the sites and the uncertainties
of projecting the time required to acquire land (see Appendix F), it is
not possible to predict the length of time required for acquisition on

a site by site basis.

Purpose of Altermative Operations: Same as Reserve's proposed Mile Post
7 plan.

Life of Proposed Alternmative Plans: Alternative plans are based upon
i 39{year production operation of Reserve's mine and existing pelletizer
acilities.

Product Improvement:

Present Process Mile Post 7 Alternate Proposals
Proposal

Iron Content 60.6% by weight 64.2% by weight 64.5% by weight
(Nat.)

Silica Content 8.5% by weight 5.0% by weight 5.0% by weight
(Nat.)

Annual Pellet 10.7 million 9.5 million 10.7 million
Production long tons long tons long tons
Capacity
(Nat.)

A1l alternatives except Midway would require the relocation of a major
portion of the taconite processing facilities to a location adjacent
to the tailings disposal area. For the Midway site, either facilities
could be relocated at the site or the tailings could be transported

to the site in a manner similar to that for the proposed Mile Post 7
plan. Therefore, the features of the proposed alternative operations
as described are applicable to all sites including Midway. But Midway
represents a special case in that the general features described for
the proposed Mile Post 7 plan, except for increased tailings transport
distance, also have pnotential applicability.
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On-Land Tailings Disposal: For relocation of facilities the following
yearly disposal rates are to apply:

1. 6,975,000 dry long tons of dry cobber tailings and 2,394,000 dry
tons of filtered tailings are to be produced and transported to
the tailings basin by truck.

2. 14,410,000 dry long tons of fine tailings are to be produced each
year and discharged from the concentrator into the adjacent tail-
ings basin.

Silver Bay Facilities: Changes are to occur to the Silver Bay taconite
processing plant to implement any of the alternates. For relocation

of facilities, these changes are to include the construction of concen-
trate unloading and handling facilities and the removal of the existing
¥ota;y car dumpers, the fine crushing operations and the concentrating
acilities.

Babbitt Facilities: No Components of the existing operation at the mine
pit are to be changed for any of the alternative proposals except that
the distance over which coarse crushed crude ore is transported by rail-
road would be decreased. Tailings disposal areas and new processing
facilities for the proposed alternatives, except for the Midway site,
are to be located within a radius of seven miles of the existing mining
operation.

Processing Factilities Land Use: Proposed land use at alternative sites
is to include new processing and service facilities. Varying lengths
of railroad track will be required.

Fine Crushing: Fine crushing and associated rail car dumping facilities
are to be constructed.

Dry Cobbing Process: Dry cobbing facilities are to be constructed as

in the proposed Mile Post 7 plan. However, unlike the Mile Post 7 plan,
these facilities are to be located in the same building as the fine
crushing facility.

Concentrating Process: Concentrating facilities provided at alternative
sites are to be essentially the same as for the proposed Mile Post 7

plan except for the greater production capacity at the alternative sites.
The major difference between a new concentrator and the modified existing
Silver Bay concentrator for the proposed Mile Post 7 plan is that the
number of parallel concentrating circuits would be reduced from 22 to

10 with the new concentrator. This reduction in concentrating circuits
occurs because of the current availability of larger grinding mills with
more than double the capacity of mills available when the Silver Bay
facility was constructed in 1955.

Tailings Transport and Water Recycling: As in the proposed Mile Post
7 plan, water is to be recycled from the alternative tailings basins
and within the new processing facilities. Unlike the proposed Mile Post

7 plan, new water is not to be taken from Lake Superior. During the initial
years of operations, new water is to be obtained from accumulated runoff
stored in the basin. The alternative would permit operation for one
year under drought conditions, with no further runoff within the basin
and no outside water supply. Due to the expense that would result if no
outside source of water were to be provided, during startup of opera-
tions, an outside source of water is to be provided at all alternative
sites. During continued operation, under conditions of average wetness,
this outside source would also be necessary at all but one stage of the
Colvin alternative operation. Mine pit water discharged from the Peter
Mitchell Pit and/or water from the Birch Lake Reservoir are to be poten-
tial sources.

Fine tailings (silt-sized) are to be discharged into the tailings basin.
Coarse tailings including dry cobbed tailings (gravel-sized) and fil-
tered tailings (sand-sized) are to be transported to the tailings basin
by 120-ton trucks. These coarse tailings are to be used for dam and
road construction or placed in the basin.

Pelletizing Process and Shipping Facilities: This portion of the exis-
ting operation is to remain unchanged for any alternative.

Power Plant Modifications: The 106,000 gallons of water per minute (gpm)
of non-contact (not exposed to any process materials) cooling water from
the power plant is to be discharged dirctly to Lake Superior under any
alternative plan.

Tailings Delta Stabilization: Stabilization of the existing delta which
extends into Lake Superior would be the same as required for Reserve's
proposed Mile Post 7 plan.

Land Use for Proposed Alternative Disposal Areas: Table 7 presents a
summary comparison of land use elements for Reserve's proposed Mile
Post 7 plan and alternative plans.

Design Elements: Table 8 presents a summary comparison of design ele-
ments of Reserve's proposed Mile Post 7 plan and alternative plans.



TABLE 7
SUMMARY COMPARISON OF LAND USE ELEMENTS (A11 Values in Square Miles)
Mile Post 7 Embarrass Colvin Snowshoe
Tailings Disposal Area 7.6 7.49 12.34 4.98
Cleared Areas and Areas
Proposed for Structures:
Dams 0.58 2.62 2.18 2.63
Plant 0.20 0.20 0.20
Seepage Catchment Areas 0.53 0.43 0.72 1.06
Diversions 0.07
(Pipeline) 0.20 0.01 0.01 0.04
Spurs (Railroad) 0.08 0,17 0.10 0.10
Access Roads 0.08 0.01 0.01 0.01
Area Not Cleared
Buffer Zone 5.71 5.92 5.60 2.8
TOTALS 14.85 16.85 21.16 11.46

TABLE 8

SUMMARY COMPARISON OF DESIGN ELEMENTS

Mile Post 7 Embarrass Colvin Snowshoe
Main Dams
Final Dam Elevation 1,280 feet 1,580 feet 1,670 feet 1,830 feet
Crest Width 150 feet 40 feet 40 feet 40 feet
Composition Coarse Coarse Coarse Coarse
Tailings Tailings Tailings Tailings
Slopes 6:1 (Terrace 6:1 (Terrace 6:1 (Terrace 6:1
4:1) 4:1) 4=1) (Terrace
4:1)
Diversions
Number 6 0 1 0
Pipelines

I Corridor Length
Right-of-Way

Access Roads

Length

Right-of-Way
Width

Railroad Spurs

Corridor Length

Right-of-Way

About 30,000
feet
200 feet

About 4,000
feet

100 feet
40 feet

About 29,000
feet
100 feet

About 1,000
feet
200 feet

About 4,000
feet

100 feet

40 feet

About 21,000
feet
100 feet

About 1,000
feet
200 feet

About 1,000
feet

100 feet

40 feet

About 12,000
feet
100 feet

About 5,000
feet
200 feet

About 15,000
feet

100 feet

40 feet

About 14,000
feet
100 feet
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THE EXISTING OPERATION

Taconite is a hard, gray rock in which are embedded fine particles of
magnetite, a black magnetic oxide of iron. It is found in the geologi-
cal formation known as the Biwabik Iron Formation in Northeastern
Minnesota.

Reserve Mining Company is one of several companies which mine taconite
ore from the Biwabik formation and through a process, technically known
as beneficiation, separate the taconite into an iron-rich concentrate
which is made into iron pellets and a nearly barren waste product called
tailings. These pellets provide a uniform blast furnace feed for Armco
and Republic Steel Companies, parent companies of Reserve, and the market
for Reserve's pellets.

Reserve differs from most other Minnesota taconite mining companies, in
that the mining and processing phases of its operations are geographi-
cally separated. The beneficiation process occurs at Silver Bay, 55
miles northeast of Duluth, Minnesota on the north shore of Lake Superior
(return to Figure 1). Their taconite ore is actually mined near Babbitt,
Minnesota, located about 47 rail miles to the northwest of Silver Bay,
and then rail hauled by Reserve's private railroad to Silver Bay.(1)
While all other taconite mining companies in Minnesota transport only
the finished pellets to shipping points on Lake Superior, with tailings
disposal occurring on-Tand, Reserve transports the taconite ore itself
and disposes of its tailings via discharge into Lake Superior. It is
this latter aspect of Reserve's current operations that the courts have
decreed shall cease.

Taconite mining and processing involves basically four sequential steps:

Mining
Crushing
Concentrating
Pelletizing

S oo —

A brief description of each segment follows.
MINING, COARSE CRUSHING AND RAIL HAULAGE

After the ore deposit has been cleared, the glacial overburden stripped
off and the waste rock overburden and Tean ore removed and stockpiled;

the taconite ore is drilled, blasted, loaded and hauled from the pit
(Figure 5, Area 1). Each year, approximately 30.1 million long tons of
ore are mined.(2) In order to get to this quantity of ore annually,
about 11.8 million long tons (estimated) of waste rock and lean ore
(exclusive of glacial overburden) must be removed and stockpiled.(3)

Blast holes are prepared by rotary drilling in waste rock and jet
piercing in the taconite ore. After the holes are drilled, they are
loaded with explosives and blasted. Broken waste rock and lean ore are
loaded into large end dump trucks by large shovels. Broken ore is
loaded into 90 ton side-dump tractor trailers by 12-cubic yard electric
shovels. The waste rock and lean ore are transported to stockpiles
located either in the pit or near the pit. Ore is then transported up
to 3 miles to either of two primary crushing plants where the crusher
operator dumps the ore into large bins feeding 60 inch gyratory crushers
(first stage) that reduce the mine run ore to approximately 8 inches.
Following this first stage of crushing are four 30-inch crushers (at
each crushing plant) (second stage) that crush to a rail haul ore
product that is less than 4 inches in size. Ore is fed from these
crushers onto a conveyor belt and discharged into loadout bins. An 85-
ton railroad car is gravity loaded from the bins in one to two minutes.
Cars are then assembled into approximately 150-car unit trains that
carry the crushed taconite on Reserve's private railroad southeast about
47 rail miles to Silver Bay.

FINE CRUSHING

The primary crushing plants are included in the mining operation because
these plants are part of the Babbitt facilities near the mine. The
final crushing is included in the fine crushing segment which occurs at
the processing facilities in Silver Bay.

When the ore trains arrive in Silver Bay, the cars are dumped by two
rotary car dumpers in tandem, and the ore is conveyed to storage bins
(Figure 5, Area 2). The 4 inch and finer ore is withdrawn from these
bins as required and transferred by conveyor to ten crushing sections
in the fine crushing plant (third stage). Ore is crushed from 4 inches
to 1-1/4 inch taconite during the third stage of crushing, and subse-
quently to less than 3/4 inch size during the fourth stage. Prior to
third and fourth stage crushing, the finer ore fraction is removed by
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sgreening and bypasses the third and/or fourth stages of crushing. The
final 3/4 inch or finer ore is then conveyed to the concentrator storage
bins in the concentrator.

CONCENTRATING PROCESS

The 3/4 inch and finer taconite is drawn from the concentrator storage
bins at a controlled rate and is conveyed to 22 parallel concentrating
circuits. Each of the 22 circuits is basically identical (Figure 5 ,
Area 3). Crushed taconite ore and water are introduced to the system
and waste tailings and concentrate both containing water are the output
of the system. The concentrating process is not particularly complex,
although difficult to explain. The process is simply one of repeated
grinding, magnetic separation, hydraulic separation, sizing, rejection
of non-magnetic waste material as tailings and removal of water (or
dewatering). At each succeeding stage of separation, a higher grade of
magnetic concentrate is produced.

Figure 6 illustrates 1 of the 22 parallel concentrating circuits and
the recycling concept used in concentrating. Tailings are discharged at
five points during the process. During this process, the taconite ore
is subjected to three stages of grinding, three stages of magnetic
separation, three stages of sizing and three stages of dewatering and
hydraulic separation. The plant can also be operated without the
regrind circuit, shown within the dashed Tine in Figure 6. In this
case, coarse material from the magnetic separators G, is sent directly
to the hydroseparators K. The tailings are collected from each step of
separation and then transported down a series of troughs or launders.
The tailings from the two main launders are discharged onto the tailings
delta which has formed out into Lake Superior. A portion of these
tailings stays on the delta and the remainder flows into Lake Superior.

PELLETIZING

After the iron concentrate leaves the concentrator on a conveyor, it is
stored in bins and is withdrawn as needed (Figure 5 , Area 4). At the
pelletizing plant, the concentrate is mixed with bentonite (approximately
1.1% added). The bentonite adds strength to the pellets before firing,
aids in the retention and control of moisture during the forming and
handling of pellets prior to firing, and controls the release of moisture
during firing. The mixture is conveyed to balling drums where small
balls are formed in horizontal, rotating, drums. As the pellets are
discharged from the drums, they are roll-screened, removing pellets (less
than 5/16 of an inch) to be returned to the drum feed, while finished
pellets (larger than 11/32 of an inch) are sent by conveyor for firing.
The pellets are spread onto horizontal-grate pelletizing machines in
which the product is advanced through stages including up and down-draft
drying, up and down draft heating, burning and two stages of cooling.
During this process of induration (hardening), the temperature reaches

as high as 24000F. A chemical change occurs in which the magnetic oxide
of iron (magnetite-Fe304) is converted to the hematite (Fe203) form.

The fuel currently used for pelletizing is natural gas. The hardened

pellets, after leaving the traveling grate, are passed over a shaking
screen, quenched and conveyed to storage bins ready for shipment, or
are stockpiled.

SHIPPING FACILITIES

From the pelletizer, the pellets are conveyed to the loading and storage
areas adjacent to the harbor (Figure 5 , Area 5). The harbor at Silver
Bay is formed by breakwaters which reach from the shore to Beaver Island
and Pellet Island. Ore boats from the lower Great Lakes ports enter the
harbor and are loaded at the dock by boat loaders. Through a system of
belt conveyors, pellets from the plant can be stockpiled and simultane-
ously 1o?ded onto ships. Reserve ships pellets 9 to 10 months each
year. (10

POWER PLANT

Power is supplied for the processing by two steam-driven turbines with

a total availability of 128,000 kw. Boilers are fired with natural gas,
when available, or with coal. Lake Superior water is used in the
turbine condenser. The water temperature rises 120F in this step and

is presently discharged into a sump, where it is mixed with lake water
being pumped into the plant for process use.
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THE PROPOSED OPERATION

As part of the plan to cease discharge of tailings to Lake Superior
resulting from the processing of taconite at Silver Bay, Reserve pro-
poses to: (a) make major changes in plant operations to improve the
physical and chemical quality of pellets by increasing the iron content
and reducing the silica content and; (b) to dispose of the waste pro-
duct, tailings, in a tailings basin and dry tailings storage area on
land. To carry out these purposes, Reserve has proposed: major changes
in its existing concentrating plant and its concentrate dewatering
(filtering) system, a tailings dewatering system, a tailings transport
system, on-land tailings disposal and delta stabilization. The major
proposed processing plant changes include: dry cobbing, flotation,
screening, concentrate filtering, tailings filtering, and changes in use
of power plant cooling water. The proposed tailings transport system
involves conveyor transport of coarse cobbed and sand-sized filtered
tailings, railroad transport of cobbed and filtered tailings, and pipe-
line transport of fine tailings and return water to the plant. The
proposed on-land tailings disposal plan includes tailings dams, fine
tailings basin, coarse tailings stockpiles, seepage collection, stream
diversions, railroad spur and access road construction. Proposed delta
stabilization involves the construction of a rock dike around the peri-
meter of the delta shoreline.

PROPOSED DRY COBBING PROCESS

A new building is proposed to be constructed between the existing fine
crusher and the concentrator on the east side of U.S. 61 to house the
dry cobbing equipment (Figure 7). Dry-magnetic separators are to be
used to treat the 97% less than 3/4 inch size taconite ore coming from
the fine crusher (Figure 8, Area 3). This dry magnetic separation
process is to reject 22% of the taconite ore as coarse cobbed tailings,
6,598,000 dry long tons/yr.(2) With this proposed reduced feed rate,
subsequent grinding phases of the process will produce finer sized
products with better 1ljberation of the magnetite, resulting in a finer
sized wet tailings.(25

PROPOSED CONCENTRATING PROCESS
The partially concentrated ore from the proposed dry-cobber building

will be stored in the concentrator storage bins as in the present
process, and then drawn out at a controlled rate and conveyed into the

22 parallel concentrating circuits (Figure 8, Area 5). However, each of
these circuits are proposed to be modified as follows (Figure 9).(26)

1.

Fine screening is to replace one stage of cyclone separation

(Figure 9, H).

. Primary and secondary flotation is to be added to the circuit to

selectively remove quartz (silica) and amphibole (silicate) parti-
cles.(27) (Figure 9, K and Q). A chemical reagent (Arosurf MG-
98A) will be required, and a reagent handling system and building

will be constructed.

3. Three new sets of magnetic separators are to be installed.

PROPOSED CONCENTRATE FILTER PROCESS

Concentrates from each of the 22 concentrating circuits are to be
pumped to two new 75 feet hydroseparators and then a proposed new
concentrate filter building (Figure 8, Area 6), where the concentrates
are to be dewatered by vacuum filtering and conveyed to the pelletizer.
Water is proposed to be recycled.(28)

PROPOSED TAILINGS SEPARATION AND FILTERING PROCESS

Tailings from the concentrator are to be collected in two troughs or
launders and sent to the tailings separation and filtering system

(Figure 8, Area 7).

They are to first enter two hydroseparators, where a

size separation between larger sand size (filtered) and finer silt size
tailings is to be made (at about 65 mesh) by gravity settling. The

dewaterin
follows: (

|

gsgf the sand size and fine tailings is proposed to be as

Sand size (filtered) tailings. The sand size tailings are to be
reduced to 10% moisture by cyclones and belt type filters. Water

is to be recycled to the concentrator.

. Fine tailings. The fine tailings are to be sent to clarifiers and

dewatered to a 60% solids by weight slurry. Settling is to be

aided by a flocculent (Polymer M-502).
be recycled to the concentrator.

The overflow water is to
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