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The United States and the State of
Minnesota brought an action against a
taconite mining and processing company
to prevent the company from continuing
the discharge of taconite tailings into
the waters of Lake Superior, which
practice allegedly resulted in release into
the air and water of large amount of mi-
nute amphibole fibers said to be a cause
of various types of cancer in humans.
The District Court, Miles W. Lord, J.,
held, inter alia, that defendant’s dis-
charge of the tailings into interstate and
intrastate waters both violated the Fed-
eral Water Pollution Control Act and
constituted a common-law nuisance both
in the waters of Lake Superior and in the
ambient air in surrounding communi-
ties and that, in view of the demonstrat-
ed threat to the public health and de-
fendant’s intransigent refusal to dis-
pose of the tailings by safer alternative
means, a decree enjoining further dis-
charge of the tailings was justified de-
spite the adverse consequences which
such a decree would have upon the
economy of the area.

Injunction issued.

See also, 8 Cir., 490 F.2d 688.

Cause remanded 8 Cir., 498 F.2d
1073.
1. Health and Environment €=28

Navigable Waters €35

Action of taconite mining and proe-
essing company in discharging taconite
tailings into waters of Lake Superior

in such manner as to release into air
and water large quantities of minute
asbestos-like amphibole fibers known to
be directly associated with occurrence of
cancer in humans constituted both viola-
tion of Federal Water Pollution Control
Act and common-law nuisance in inter-
state and intrastate waters of Lake Su-
perior and in ambient air of surrounding
communities. 28 U.S.C.A. §§ 1331, 1345;
Federal Water Pollution Control Act, §§
1 et seq., 10, 10(c)(5), (£)(1, 2), (h) as
amended 33 U.S.C.A. §§ 1151 et seq.,,
1160, 1160(c) (5), (£)(1, 2), (h); Rivers
and Harbors Appropriation Act of 1899,
§§ 10, 18, 383 U.S.C.A. §§ 408, 407; Fed.
Rules Civ.Proc. rule 42(b), 28 U.S.C.A.;
M.C.L.A. § 691.1201 et seq.; M.C.L.A.
Const.1963, art. 4, § 52; W.S.A. 29.29,
30.15(4); M.S.A. §§ 115.07, 115.071,
subds. 2(b), 3, 116.081, subd. 1, 116B.02,
subd. 5, 116B.04, 609.74; Occupational
Safety and Health Act of 1970, § 2 et
seq., 29 U.S.C.A. § 651 et seq.; Federal
Food, Drug, and Cosmetic Act, §§ 1, 409
as amended 21 U.S.C.A. §§ 301, 348.

2. Corporations €1.6(9)

Where taconite mining and process-
ing subsidiary was mere instrumentality
or agency of its steel manufacturing
parents, who used subsidiary as shield
to protect themselves from consequences
of subsidiary’s illegal pollution of Lake
Superior, and where subsidiary’s profits
were siphoned off by its parents, inde-
pendent corporate entity of subsidiary
would be disregarded in order to insure
effective remedy if civil fines or other
monetary relief were called for. 28 U.S.
C.A. §§ 1331, 1345; Federal Water Pollu-
tion Control Act, §§ 1 et seq., 10(c)(5),
(g)(1) as amended 33 U.S.C.A. §§ 1151
et seq., 1160(c)(5), (g)(1); Rivers and
Harbors Appropriation Act of 1899, § 13,
33 U.S.C.A. § 407; Fed.Rules Civ.Proc.
19(a) (1), 28 U.S.C.A.

3. Health and Environment €28

In view of court’s finding that taco-
nite mining and processing company’s
discharge of taconite tailings into Lake
Superior resulted, through release of
large amount of minute amphibole fibers
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into water and ambient air, in daily ex-
posure of thousands of people to sub-
stantial quantities of known human car-
cinogen, and in light of company’s in-
transigent refusal to make provisions
for alternative methods of disposing of
tailings, despite company’s financial
ability to do so, decree enjoining further
discharge of tailings into lake was justi-
fied despite expense of alternative dis-
posal methods and detrimental effects on
area’s economy which halting of compa-
ny’s operations would entail. 28 U.S.C.A.
§§ 1381, 1345; Federal Water Pollution
Control Act, §§ 1 et seq., 10(c)(5),
(g)(1) as amended 33 U.S.C.A. §§ 1151
et seq., 1160(c)(5), (g)(1); Rivers and
Harbors Appropriation Act of 1899, § 13,
33 U.S.C.A. § 407.

SUPPLEMENTAL MEMORANDUM

4. Constitutional Law €=309(1)

Joinder of corporate parents as co-
defendants in late stages of action
against corporate subsidiary to prevent
it from continuing discharge of taconite
tailings into waters of Lake Superior in
violation of various environmental stat-
utes and regulations did not result in
denial of due process of law to parents

in view of facts that counsel for parents -

had closely followed course of litigation
and that evidence showed subsidiary to
be agent of parents in state where pollu-
tion allegedly occurred. Federal Water
Pollution Control Act, §§ 1 et seq., 10,
10(e) (5), (g)(1, 2), (h) as amended 33
U.S.C.A. §§ 1151 et seq., 1160, 1160(c)
(5), (g)(1, 2), (h); Rivers and Harbors
Appropriation Act of 1899, §§ 10, 13, 33
U.S.C.A. §§ 403, 407.

5. Corporations €506

Where privity between corporate
parents and subsidiary accused of pollu-
tion of Lake Superior and ambient air
surrounding its taconite processing plant
was sufficient to give res judicata effect
to decision of federal district court
against parents, parents were not preju-
diced by being joined as codefendants in
action against subsidiary to halt pollu-
tion. Federal Water Pollution Control

Act, §§ 1 et seq., 10, 10(c)(5), (g)(1, 2),
(h) as amended 33 U.S.C.A. §§ 1151 et
seq., 1160, 1160(c)(5), (g)(1, 2), (h);
Rivers and Harbors Appropriation Act
of 1899, §§ 10, 13, 33 U.S.C.A. §§ 403,
407.

6. Health and Environment €28
Navigable Waters €35 .

In action against taconite mining
and processing company to enjoin release
of taconite tailings into Lake Superior,
evidence supported conclusions that ex-
posure to asbestos fibers can and does
produce significant and detrimental
changes in human body; that although
the heavier the exposure the more likeli-
hood there is of contracting asbestosis,
even low level exposure to asbestos can
and does produce detrimental changes in
human body; that there is no known safe
limit of exposure to such fibers; and
that detrimental changes produced by
exposure to asbestos will not be mani-
fested in detectable way until 20 to 30
years after initial exposure. Federal Wa-
ter Pollution Control Act, § 1 et seq. as
amended 33 U.S.C.A. § 1151 et seq.

7. Health and Environment €28
Navigable Waters €385

In view of facts that study which
resulted in determination by Department
of Labor that asbestos fibers less than
five microns in length were not danger-
ous was subject to serious question and
that department’s resulting occupational
standard ignored fact that exposure to
asbestos produces cancer, court could
give no credence to such occupational
standard in determining whether it
should enjoin taconite processing compa-
ny’s discharge of taconite tailings, which
contained asbestos-like amphibole fibers,
into waters of Lake Superior. Federal
Water Pollution Control Act, § 1 et seq.
as amended 33 U.S.C.A. § 1151 et seq.

8. Health and Environment =28
Navigable Waters €235
Where evidence was virtually uncon-
tradicted that there is extensive latency
period before asbestos-related diseases
are manifested after asbestos is ingested
into human system and that it might be
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20 to 45 years before adverse effects
from taconite processing plant’s dis-
charge of amphibole fibers into ambient
air and waters of Lake Superior might
become evident, fact that there might
be no evidence that anyone had been seri-
ously injured by such discharges as of
date of trial did not prevent court from
abating discharges. Federal Water Pol-
lution Control Act, § 10(c)(5), (g)(1)
as amended 33 U.S.C.A. § 1160(c)(5),
(2)(1).

9. Nuisance €80

When publie nuisance is found, pro-
priety of injunction depends, first of all,
on showing of substantial injury to
plaintiffs or public.

10. Nuisance €=80

Propriety of issuance of injunction
against public nuisance must be weighed
very heavily in favor of such injunction
when injury alleged is danger to public
health.

11. Health and Environment €=28

Taconite processing company’s dis-
charge of amphibole fibers into ambient
air was, in itself, sufficient cause to call
for closing of processing plant, whether
or not its discharge of such fibers in
taconite tailings into waters of Lake Su-
perior constituted grounds for such ac-
tion. Federal Water Pollution Control
Act, § 10(c)(5) as amended 33 U.S.C.A.
§ 1160(c)(5).

12. Health and Environment €=28

Navigable Waters €35

Minnesota water and air purity reg-
ulations were violated by actions of taco-
nite mining and processing company in
releasing asbestos-like amphibole fibers
contained in taconite tailings into ambi-
ent air and waters of Lake Superior.
M.S.A. §§ 115.07, 116.081, subd. 1, 116B.-
04. .

13. Health and Environment €28
Navigable Waters €35
Fact that taconite processing plant
had been issued state permits to dis-
charge taconite tailings into waters of
Lake Superior did not serve as defense
to action to abate such dumping where,

permits notwithstanding, state court
judge had ordered that substantial mod-.
ifications be made to form of discharge
and where, in any case, discharge consti-
tuted violation of permits because its
scope exceeded nine-mile limit imposed
therein. M.S.A. §§ 115.07, 116.081, subd.
1, 116B.04.

14. Health and Environment €-28

Navigable Waters €35

In action against taconite mining
and processing company to enjoin con-
tinued discharge of asbestos-like amphi-
bole fibers, said to cause cancer in hu-
mans, into ambient air and waters of
Lake Superior, evidence failed to show
that alternate methods of disposing of
taconite tailings, such as on-land dis--
posal, were either economically or tech-
nologically infeasible. Federal Water
Pollution Control Act, § 10(h) as amend-
ed 33 U.S.C.A. § 1160(h); M.S.A. §
116B.04.

After Remand
15. Courts €2406.9(5)

Where Court of Appeals, in deter-
mining whether or not it should stay
injunction issued by district court grant-
ing discharge by taconite processing
plant of asbestos fibers into air and
water, found it necessary to give pre-
liminary forecast of views on merits of
issues, concluding that defendants had
established likelihood of succeeding on
merits on issue concerning public health
and that district court’s resolution of
doubts in case in favor of public health
instead of in favor of defendants marked
decision by federal court that should
have been left to legislature, such de-
cision did not constitute resolution of
merits of claim presented in action and
therefore did not limit res judicata ef-
fect of district court’s findings.

16. Health and Environment €28
Navigable Waters €35
Provisions of Federal Water Pollu-
tion Control Aect giving district court
jurisdiction to enter such judgments and
orders enforcing its judgment as public
interest and equities of case may require
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did not give federal court power to
disregard applicable state laws and ad-
ministrative procedures and require
state to grant its land and powers to pri-
vate citizen or to grant permits neces-
sary to enable taconite processing plant
to use given area as storage place for
its taconite tailings. Federal Water
Pollution Control Act, §§ 1 et seq., 10
(c)(5), (h) as amended 33 U.S.C.A. §§
1151 et seq., 1160(c)(5), (h).

17. Courts €=325

Where State of Minnesota appeared
as party in suit to prevent taconite proc-
essing plant from discharging taconite
wastes into Lake Superior only after de-
fendants filed motion to compel joinder
of state, state did not voluntarily submit
itself to court’s equity jurisdiction so
as to give court authority to order state
to convey necessary state lands and to
grant necessary permits for defendants
to use specified tract of land as recepta-
cle for its wastes.

18. Courts €=359.1(1)

Federal district court lacked power
to ignore state law and administrative
procedure in order to provide taconite
processing company with economical de-
pository for its taconite tailings by di-
recting state to issue permits required
by state’s environmental statutes as
prerequisite to such land use. M.S.A. §§
105.37-105.55, 105.38(1), 105.41, 105.42,
105.44, 105.45, 105.47, 105.64, 105.64,
subds. 3, 5, 116D.02-116D.04, 116D.04,
subd. 6.

19. Health and Environment ¢€=28
Navigable Waters €=35

Minnesota statutes concerning use
of public waters do not give courts
original jurisdiction in water permit
matters, but limit courts to appellate
review of action by Commissioner of__
Natural Resources. M.S.A. §§ 105.37-
105.55, 105.38(1), 105.41, 105.42, 105.44,
105.45, 105.47, 105.64, 105.64, subds. 3,
5, 116D.02-116D.04, 116D.04, subd. 6.
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20. Administrative Law and Procedure
=751, 154

Judiciary performs very limited re-
view functions in relation to duties of
administrative agencies, cannot usurp
agencies’ functions, and cannot force
agency discretion to be exercised in any
particular manner.

21. Administrative Law and Procedure
=704

Mines and Minerals €290

Where taconite processing company
had made no application for state per-
mits authorizing on-land disposal of its
taconite tailings prior to appearance of
Minnesota Commissioner of Natural Re-
sources as witness in proceeding to pro-
hibit company from discharging tailings
into Lake Superior, Commissioner’s tes-
timony that he was not disposed to grant
permits for on-land disposal at site
being considered by parties during set-
tlement negotiations, did not constitute
final agency action subject to review
by district court. M.S.A. §§ 105.37-
105.55, 105.38(1), 105.41, 105.42, 105.44,
105.45, 105.47, 1056.64, 105.64, subds. 3,
5, 116D.02-116D.04, 116D.04, subd. 6.

22. Mines and Minerals €290

Even if federal district court had
concurrent jurisdiction with Minnesota
Department of Natural Resources to
consider issue whether or not permits
should be issued and state land given to
taconite processing company for dis-
posal of taconite tailings, such issue
would be one for initial determination
by Department of Natural Resources, not
by court. M.S.A. §§ 105.37-105.55, 105.- .
38(1), 105.41, 105.42, 105.44, 105.45,
105.47, 105.64, 105.64, subds. 3, 5, 116D.-
02-116D.04, 116D.04, subd. 6.

23. Mines and Minerals €290

Evidence in action to prohibit tac-
onite processing company from discharg-
ing taconite tailings into Lake Superior
demonstrated that company’s proposal
for on-land disposal of tailings at given
site in basin formed by construction of
series of man-made dams was neither
sound from an engineering and safety
standpoint nor ecologically reasonable.
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24. Health and Environment €21

Minnesota air pollution regulation
APC 17 was reasonable and constitu-
tional.

25. Health and Environment €28

Federal district court lacked power
and inclination to grant variance from
state air pollution regulation in favor
of taconite processing company.

26. Courts €2405(15)

Defendants in action to prohibit
taconite processing company from dis-
charging tailings into Lake Superior
were guilty of bad faith in devoting
substantially all of their time and ef-
forts in revising plan for on-land dis-
posal of tailings which had little or no
possibility of being implemented and in
failing to make any application for
permit at any site for on-land disposal or
tailings, and further stay of court’s in-
junction against discharge of tailings
into Lake could therefore not be recom-
mended by district court to Court of
Appeals.

—_—

Robert G. Renner, U. S. Atty., Minne-
apolis, Minn., John P. Hills, Pollution
Control Section, U. S. Dept. of Justice,
Washington, D. C., Thomas Bastow, Le-
gal Support Div., Environmental Protec-
tion Agency, Washington, D. C., for
plaintiff United States.

Warren Spannaus, Atty. Gen. of Minn.,
St. Paul, Minn., Jonathan H. Morgan,
Sol. Gen. of Minn., St. Paul, Minn., By-
ron E. Starns, Chief Deputy Atty. Gen.
of Minn., St. Paul, Minn., for plaintiff
State of Minnesota.

John E. Kofron, Asst. Atty. Gen. of
Wis., Madison, Wis. for intervenor State
of Wisconsin.

Jerome Maslowski, Francis J. Carrier
and Clive D. Gemmill, Lansing, Mich. for
intervenor State of Michigan.

Howard J. Vogel, Minneapolis, Minn.,
Scott H. Lang, Washington, D. C., for
plaintiff intervenors.

William P. Dinan, City Atty., Duluth,
Minn., for plaintiff intervenor, City of
Duluth.

William A. Hammann, City Atty., Su-
perior, Wis., for plaintiff intervenor,
City of Superior.

Edward T. Fride, Sullivan, Hanft,
Hastings, Fride & O’Brien, Duluth,
Minn., Maclay, Hyde, Lindquist and Ven-
num, Minneapolis, Minn., for defendant
Reserve Mining Co.

William T. Egan, Rider, Bennett,
Egan, Johnson & Arundel, Minneapolis,
Minn.,, for defendant Republic Steel
Corp.

Charles Murnane and Robert T. White,
Murnane, Murnane, Battis & Conlin, St.
Paul, Minn., for defendant Armco Steel
Corp.

Wayne G. Johnson, Johnson & Thomas,
Silver Bay, Minn., William R. Ojala, Fred
A. Cina, Aurora, Minn., Mitchel H.
Costley, Lake County Atty., Two Har-
bors, Minn., John M. Donovan, Joseph B.
Johnson, Duluth, Minn.,, John G. Eng-
berg, Minneapolis, Minn., for defendant
intervenor.

MEMORANDUM AND ORDER

MILES W. LORD, District Judge.

This action for injunctive relief is be-
fore the Court after 139 days of trial,
which included testimony from well over
100 witnesses, over 1621 exhibits, and
over 18,000 pages of transcript. Of ne-
cessity, it will require several weeks be-
fore the Court will be able to set forth
in writing its detailed findings of fact
and conclusions of law. Inasmuch as
the case deals with issues concerning
public health, the ultimate resolution of
the problem should not be delayed by
this procedural matter. The Court has
carefully considered all of the evidence
and hereto sets forth its essential find-
ings of fact and conclusions of law to be
refined and supplemented at a later
date.

Findings of Fact

1) Reserve Mining Company (Re-
serve) is set up and run for the sole
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benefit of its owners, Armco Steel Cor-
poration (Armco) and Republic Steel
Corporation (Republic), and acts as a
mere instrumentality or agent of its
parent corporations. Reserve is run in
such a manner as to pass all its profits
to the parents.

2) Reserve acting as an instrumental-
ity and agent for Armco and Republic
discharges large amounts of minute am-
phibole fibers into Lake Superior and
into the air of Silver Bay daily.

3) The particles when deposited into
the water are dispersed throughout Lake
Superior and into Wisconsin and Michi-
gan.

4) The currents in the lake, which are
largely influenced by the discharge, car-
ry many of the fibers in a southwesterly
direction toward Duluth and are found
in substantial quantities in the Duluth
drinking water.

b5) Many of these fibers are morphol-
ogically and chemically identical to amo-
site asbestos and an even larger number
are similar to amosite asbestos.

6) Exposure to these fibers can pro-
duce asbestosis, mesothelioma, and can-
cer of the lung, gastrointestinal tract
and larynx.

7) Most of the studies dealing with
this problem are concerned with the in-
halation of fibers; however, the availa-
ble evidence indicates that the fibers
pose a risk when ingested as well as
when inhaled.

8) The fibers emitted by the defend-
ant into Lake Superior have the poten-
tial for causing great harm to the health
of those exposed to them.

9) The discharge into the air substan-
tially endangers the health of the people
of Silver Bay and surrounding communi-
ties as far away as the eastern shore in
Wisconsin.

10) The discharge into the water sub-
stantially endangers the health of the
people who procure their drinking water
from the western arm of Lake Superior
including the communities of Beaver
Bay, Two Harbors, Cloquet, Duluth, and
Superior, Wisconsin.

11) The present and future industrial
standard for a safe level of asbestos fi-
bers in the air is based on the experi-
ence related to asbestosis and not to can-
cer. In addition its formulation was in-
fluenced more by technological limita-
tions than health considerations.

12) The exposure of a non-worker
populace cannot be equated with in-
dustrial exposure if for no other reason
than the environmental exposure, as con-
trasted to a working exposure, is for ev-
ery hour of every day.

13) While there is a dose-response re-
lationship associated with the adverse
effects of asbestos exposure and may be
therefore a threshold exposure value be-
low which no increase in cancer would
be found, this exposure threshold is not
now known.

Conclusions of Law

1) The Court has jurisdiction over
the subject matter of the various claims
pursuant to 28 U.S.C. §§ 1345 and 1331.
As to those claims based upon state law,
the Court exercises its jurisdiction pur-
suant to the doctrine of pendant juris-
diction.

[1] 2) Reserve’s discharge into the
water is in violation of the Federal Wa-
ter Pollution Control Act as amended in
1970. 33 U.S.C. § 1151 et seq. The vio-
lations involve both interstate and intra-
state waters and are subject to abate-
ment pursuant to 33 U.S.C. § 1160(c) (5)
and (g)(1). Specifically Reserve's dis-
charge is in violation of water quality
standards referred to as WPC 15(a)(4),
(e)(6) and (c) (2).

3) Reserve’s discharge into the water
creates a common law nuisance in both
interstate and intrastate waters of Lake
Superior.

4) Reserve has no permit that sanc-
tions its violations of the Federal Water
Pollution Control Act as amended in
1970.

5) Reserve has no permit that sanc-
tions its creation of a common law nui-
sance in the waters of Lake Superior.
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6) Reserve’s discharge into the air
creates a common law nuisance condition
in the ambient air in Silver Bay and the
surrounding communities and is subject
to abatement. Furthermore, the air dis-
charge violates Minnesota Regulations
APC 5, 6 and 17.

T7) Industrial standards for asbestos
exposure do not apply to environmental
exposure and are therefore not applica-
ble to the facts in this case.

[2] 8) In that Reserve is a mere in-
strumentality or agent of its parents
who have used Reserve as a shield to
protect themselves from the conse-
quences of Reserve’s illegal pollution of
Lake Superior, Armco and Republic
must bear legal responsibility for Re-
serve's actions.
serve’s profits are siphoned off by its
parents, in order to insure an effective
remedy if civil fines or other monetary
relief are called for, the independent
corporate entity of Reserve must be dis-
regarded.

9) All additional legal questions in-
cluding the question of civil fines, finan-
cial responsibility for water filtration
systems in Lake Shore communities, al-
leged violations of the Refuse Act, 33
U.S.C. § 407, specific Wisconsin criminal
and civil statutes as well as the Wiscon-
sin Public trust doctrine, and Reserve’s
counterclaims against the State of Min-
nesota are taken under advisement and
will be decided at a later date. The
question as to what part of the potential
fines and penalties should be awarded to
Reserve employees or others who would
lose their jobs is likewise held for fur-
ther argument and consideration.

Memorandum

[3] It has been clearly established in
this case that Reserve’s discharge cre-
ates a serious health hazard to the peo-
ple exposed to it. The exact scope of
this potential health hazard is impossible
to accurately quantify at this time.
Significant increase in diseases associat-
ed with asbestos exposure do not develop
until 15 to 20 years after the initial ex-

380 F.Supp.—2

Furthermore, since Re- -

posure to the fibers. The state of the
scientific and medical knowledge availa-
ble in this area is in its early stages and
there is insufficient knowledge upon
which to base an opinion as to the mag-
nitude of the risks associated with this
exposure. The fact that few fibers have
been found in the tissue of certain de-
ceased Duluth residents may indicate
that the general contamination in the
community of Duluth has not yet
reached alarming proportions. Unfortu-
nately, the real answer to the problem
will not be available until some ten to
twenty years from this date when the
health experience of those exposed to the
fibers emitted from Reserve’s plant is
reviewed. At present the Court is faced
with a situation where a commercial in-
dustry is daily exposing thousands of
people to substantial quantities of a
known human carcinogen. Emphasis is
placed upon the fact that the Court is
not dealing with a situation in which a
substance causes cancer in experimental
animals where the effect on humans is
largely speculative. Fibers identical and
similar to those emitted from Reserve’s
plant have been directly associated with
a marked increase in the incidence of
cancer in humans.

The Court has been constantly re-
minded that a curtailment in the dis-
charge may result in a severe economic
blow to the people of Silver Bay, Babbitt
and others who depend on Reserve di-
rectly or indirectly for their livelihood.
Certainly unemployment in itself can re-
sult in an unhealthy situation. At the
same time, however, the Court must con-
sider the people downstream from the
discharge. Under no circumstances will
the Court allow the people of Duluth to
be continuously and indefinitely exposed
to a known human carcinogen in order
that the people in Silver Bay can contin-
ue working at their jobs.

Naturally the Court would like to find
a middle ground that would satisfy both
considerations. If an alternate method
of disposal is available that is economi-
cally feasible, could be speedily imple-
mented and took into consideration the
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health questions involved, the Court
might be disposed to fashion a remedy
that would permit the implementation of
such a system. However, if there is no
alternative method available, the Court
has no other choice but to immediately
curtail the discharge and stop the con-
tamination of the water supply of those
downstream from the plant.

With these considerations in mind, the
Court on February 5, 1974, took the un-
usual step of relating to the parties the
Court’s view of the evidence to date con-
cerning the public health issue. The
Court had heard in one form or another
from substantially all of the world’s ex-
perts in the area. The Court was led to
believe by Reserve that little had been
done in the way of devising an alterna-
tive method of disposing of the tailings
on land and, in fact, that Reserve knew
of no feasible way to accomplish such a
system. At that time, it was Reserve’s
posture in this litigation that the only
feasible alternative to the present dis-
charge was the creation of a pipe system
that would carry the tailings to the bot-
tom of the lake. If, in fact, the deep
pipe system was unacceptable, the Court
was led to believe that Reserve had no
alternative method for disposing of the
tailings. Hence the Court found it es-
sential that Reserve’s attention be fo-
cused directly on the problem and a pos-
sible on land disposal alternative be de-
veloped as quickly as possible.

The Court was at one and the same
time hearing a motion for a temporary
restraining order and a permanent in-
junction. The reluctance of the Court to
make a formal ruling on the temporary
restraining order at an early time was
done out of caution with the anticipation
of hearing from more of the world’s ex-
perts. It was after hearing all of this
evidence that the Court gave its tenta-
tive findings on the health issue with
the caveat that further evidence would
be taken. The statement was made with
a view toward giving Reserve an impe-
tus to start resolving its problems and to
give Duluth and the Lake Shore com-
munities time to seek clean water. It

did not have the desired effect in either
instance.

As it turned out, after days of testi-
mony on the underwater disposal alter-
native proposed by Reserve, it became
clear to the Court that this alternative
in no way lessened the public health
threat and possibly created additional
problems relating to public health. The
Court’s findings in this regard turned
out to be superfluous in that later testi-
mony by representatives of Armco, half
owner of Reserve, indicated that Armco
had long since disregarded this under-
water disposal system on the basis of
engineering infeasibility alone, without
any regard to its effect on the lake or
public health. Upon further inquiry to
officers of Armco and Republic, who
also serve on the Board of Directors of
Reserve, it appeared that several plans
had been developed dealing with the pos-
sibility of on land disposal. Although
these plans had been asked for by plain-
tiffs by way of interrogatories and by
the Court by direct order, they were not
produced nor mentioned until the repre-
sentatives of Armco and Republic were
deposed on March 1, 1974. The Court is
apprised that defendants’ failure to pro-
duce these plans for on land disposal will
be the subject matter for motions by the
plaintiffs to collect costs involved in the
litigation so this matter will be dealt
with at that time. The Court has stated
on the record and will repeat here that
Reserve’s insistence’ on advocating the
underwater disposal system which had
been deemed infeasible by one of its
owners and the failure to timely produce
the documents dealing with possible on
land disposal systems has substantially
delayed the outcome of this litigation in
a situation where a speedy resolution is
essential.

The Court refers to this history in the
case only to point out that since Febru-
ary 5 defendants were informed that the
present method of discharge would stop
and that if they chose to keep Reserve
in operation they had to come up with
an on land disposal alternative that
would satisfy the health problems creat-




UNITED STATES v. RESERVE MINING COMPANY 19
Cite as 380 F.Supp. 11 (1974)

ed by the present discharge in the air
and water. It was the Court’s fervent
wish that the health hazard could be
abated without the economic problems
that would be imposed upon the people
in the North Shore communities if Re-
serve in fact closed down permanently.
The documents of Reserve’s parent com-
panies indicate that they have known for
some time that they would have to make
modifications in their discharge, Judge
Eckman in December of 1970 came to
this same conclusion. In Reserve Min-
ing Company v. Minnesota Pollution
Control Agency, Sixth Judicial District
of Minnesota he stated:

“In view thereof the Court finds
that the continuance of the present
method of discharge for any substan-
tial period of time, and particularly
for the next forty-year expected life
span of Reserve’s operations, is intol-
erable and that substantial modifica-
tions must be put into effect.”

Even when faced with the evidence in
this case that their discharge creates a
substantial threat to the health of the
people exposed to it, defendants are re-
luctant to curtail their discharge until
the latest possible moment, presumably
in order to prolong the profitability of
the present discharge.

It was not until a few days ago that
there was any indication to this Court
that Reserve had a feasible plan for the
disposal of taconite tailings on land.
The testimony in the case by Reserve
and representativns by Reserve’s counsel
indicated that they not only had no such
plan but that the engineering problems
of such a system were insurmountable.
The plaintiffs, on the other hand, intro-
duced testimony indicating that on land
disposal is feasible. Reserve took issue
with this testimony even after the major
engineering problems were solved and
maintained that it would simply be too
expensive to change their method of dis-
posal to on land.

The evidence in the case indicates that
the daily profit in the operation at Re-
serve is in the neighborhood of $60,000.

00 per day. Each year that the plant
remains in operation there is a 90 per
cent return on owners’ equity. In other
words, for every dollar Armco and Re-
public initially invested in Reserve, they
get back ninety cents each year the
plant remains in operation.

This is not to say that the companies
could not afford to make modifications.
The testimony adduced at trial was to
the effect that (with product improve-
ment) Reserve, Republic and Armco
could afford at the wvery least a
$180,000,000 to $200,000,000 capital out-
lay with reasonably associated operating
costs . without substantially changing
their economic situation as to profitabil-
ity, intra-industry position, interest cov-
erage, bond rating, etec. This figure
should come as no shock to the defend-
ant. Their own documents, recently dis-
covered, support this fact. In this area
it should be noted that any reduction in
the royalty rate paid by Reserve or the-
interest rate, by such devices as revenue
bonds or industrial bonds, would make
even larger capital outlays, with accom-
panying operating expenses, possible.
The defendants deny that they have
made any overtures towards the Mesabi
Trust with respect to a possible adjust-
ment of the royalty rate and that
no such overtures are contemplated.
Therefore this Court’s finding as to the
financial ability of Reserve, Armco and
Republic to abate the discharge is made
without reference to any reduction in
the royalties. This is not an occasion
that calls for massive public aid to a
dying industry. There is no evidence
that either state or federal assistance is
needed by the defendant to make this in-
vestment. The protestations by Reserve
that it cannot do it alone must be put in
the same class of assertions as the one
that the “deep pipe” plan was the only
possible alternative method of tailings
disposal. The evidence is clear that Re-
public and Armco are two of the largest
corporations in this country. They are
prosperous now and would remain pros-
perous even after the necessary altera-
tions are made. Defendants have had
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the means to implement a feasible, eco-
nomical alternative. It was their choice
whether they would make the investment
or abandon their employees and the
State of Minnesota.

It should be noted in this regard that
the State of Minnesota is here in the
posture of asking the Court for fines
and penalties as well as injunctive relief.
Reserve on the other hand still has out-
standing counterclaims against the state.
It would, therefore, be inappropriate and
premature for this governmental unit to
subsidize the company before these mat-
ters are decided by the Court.

Today, April 20, 1974, the chief execu-
tive officers of both Armco and Republic
have testified that they are unwilling to
abate the discharge and bring their op-
eration into compliance with applicable
Minnesota regulations in an acceptable
manner. They proposed a plan for an
on land disposal site in the Palisades
Creek area adjacent to the Silver Bay
plant. Although this particular plan
was in existence for several years it was
not brought forward until the latest
stages of this proceeding. The plan,
which has been rejected by the plaintiffs
because it is not environmentally sound,
is totally unacceptable to the Court be-
cause of the conditions imposed with it.
In the first place implementation of the
proposal fails to effectively deal with
the problem caused by the discharge of
amphibole fibers into the air. Secondly,
the plan contemplates that the discharge
into the water will continue for five
more years. In light of the very real
threat to public health caused by the ex-
isting discharge, this time period for
abatement is totally unacceptable.
Third, it is suggested that the Court or-
der all appropriate state and federal
agencies to grant permits that would im-
munize Reserve’s operations from ever
complying with future environmental
regulations as they might be promulgat-
ed. The Court seriously doubts that it
has the power for such an order, and
states flatly that if it had the power it
would not grant such an order. Reserve

in this case has argued that certain
state and federal permits granted years
ago sanctions their non-compliance with
existing regulations and should preclude
the Court from abating the discharge of
human carcinogens into the air and wa-
ter. Such a claim is preposterous and
the Court will have no part in perpetu-
ating such claims. The proposal is fur-
ther conditioned on obtaining compensa-
tion from the federal and state govern-
ments. The Court has previously dis-
cussed the lack of necessity for such a
subsidy and finds the suggestion absurd.
Finally, the proposal was conditioned
upon favorable findings by the Court as
to the public health issues. The Court
finds this condition to be shocking and
unbecoming in a court of law. To sug-
gest that this or any other court would
make a finding of fact without regard
to the weight of the evidence is to ask
that judge to violate the oath of his of-
fice and to disregard the responsibility
that he has not only to the people but
also to himself.

Defendants have the economic and en-
gineering capability to carry out an on
land disposal system that satisfies the
health and environmental considerations
raised. For reasons unknown to this
Court they have chosen not to implement
such a plan. In essence they have decid-
ed to continue exposing thousands daily
to a substantial health risk in order to
maintain the current profitability of the
present operation and delay the capital
outlay (with its concommitant profit)
needed to institute modifications. The
Court has no other alternative but to or-
der an immediate halt to the discharge
which threatens the lives of thousands.
In that defendants have no plan to make
the necessary modifications, there is no
reason to delay any further the issuance
of the injunction.

Up until the time of writing this opin-
ion the Court has sought to exhaust ev-
ery possibility in an effort to find a so-
lution that would alleviate the health
threat without a disruption of opera-
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tions at Silver Bay.! Faced with the de-
fendants’ intransigence, even in the
light of the public health problem, the
Court must-order an immediate curtail-
ment of the discharge.

Therefore, it is ordered.

1) That the discharge from the Re-
serve Mining Company into Lake Supe-
rior be enjoined as of 12:01 A.M., April
21, 1974.

2) That the discharge of amphibole
fibers from the Reserve Mining Compa-
ny into the air be enjoined as of 12:01
A.M., April 21, 1974 until such time as
defendants prove to the Court that they
are in compliance with all applicable
Minnesota Regulations including but not
limited to APC 17.

SUPPLEMENTAL MEMORANDUM

On April 20, 1974, the Court issued an
injunction halting the discharge into the
water and the discharge of amphibole
particles into the air at defendants’ op-
erations at the Reserve Mining plant.
Attached to the order were the Court’s
essential Findings of Fact, Conclusions
of Law and a short Memorandum set-
ting forth the reasons for issuing the
injunction. The Court indicated at that
time that a more detailed Memorandum
would be forthcoming but because of the
substantial danger to public health that
is created by the discharge the injunc-
tion could not wait. This Memorandum
is to supplement the Findings of Fact,
Conclusions of Law and Memorandum
that the Court issued on April 20, and,
along with those documents, comprises
the Court’'s Findings of Fact and Con-
clusions of Law in this matter.

I. In an effort to alleviate the health risk,
the Court ordered that the Army Corps of
Engineers provide potable water to the af-
fected communities. This, however, is only
a temporary stop-gap solution. In the first
place, it does nothing to lessen the air pollu-
tion problems and is an unsatisfactory an-
swer over the long run to the problems
caused by the discharge into the water. It
is possible that water filters can be installed
which would have some degree of success at

Plaintiffs

This action was originally brought by
the United States of America at the re-
quest of the Administrator of the Envi-
ronmental Protection Agency and with
the consent of the Governor of Minne-
sota. The States of Wisconsin and Mich-
igan subsequently moved to intervene as
plaintiffs as did the following:

1) The Minnesota Environmental Law
Institute, Inc., a non-profit corporation
whose members are residents of Minne-
sota and use Lake Superior as an aes-
thetic, recreational and conservational
resource.

2) Northern Environmental Council, a
non-profit confederation of forty-four
environmental organizations in Minneso-
ta, Wisconsin, Michigan, North Dakota,
South Dakota and Indiana, members of
which own property adjoining Lake Su-
perior, receive drinking water from
Lake Superior and use Lake Superior as
an aesthetic, recreational and conserva-
tional resource.

3) Save Lake Superior Association, a
non-profit corporation founded for the
protection of the Lake from pollution,
whose members include owners of prop-
erty adjoining the lake, persons who re-
ceive their drinking water from the lake
and use the lake as an aesthetic, recrea-
tional and conservational resource.

4) The Michigan Student Environ-
mental Confederation, Inc., a confedera-
tion of 130 environmental groups repre-
senting citizens throughout the State of
Michigan.

All of the above motions for interven-
tion were granted in the Court’s Order
of June 15, 1972.

reducing the number of amphibole fibers in-
gested, but actual installation of these filters
is months away and their effectiveness is
uncertain. The only real answer to the
problem is curtailment of the discharge.
This would have a dramatic effect on the air
pollution problem and result in a tenfold de-
crease in the fiber concentrations in the Du-
luth water supply within a two month peri-
od.
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Pursuant to Reserve’s motion and the
Court’s Order of July 31, 1973, the State
of Minnesota was made a party plain-
tiff. Minnesota subsequently filed a
complaint in its capacities as parens pa-
triae to prevent harm to its interests;
as trustee over the waters of Lake Supe-
rior within its boundaries and the lake
bed underlying those waters; as protec-
tor of its citizens from public nuisances
degrading the quality of its water; and
as the sovereign entity responsible by
law for implementation and enforcement
of the laws designed to preserve and
protect the waters of the State. The
Minnesota Pollution Control Agency was
also a named plaintiff along with the
State of Minnesota.

The Environmental Defense Fund’s
(“E.D.F.”) motion to intervene was
granted in the Court’s oral order of July
31, 1973. The E.D.F. is a non-profit
public benefit corporation, incorporated
in New York. It has a nationwide mem-
bership of 40,000 several of whom live
in areas of Minnesota, Wisconsin and
Michigan that are affected by Reserve’s
discharge. Other members regularly
visit the “affected area” for recreational
and aesthetic purposes.

When it became apparent that the ac-
cumulation of carcinogenic amphibole fi-
bers in the water supplies of Duluth,
Minnesota and Superior, Wisconsin
would necessitate expensive filtration
systems to protect the health of its citi-
zens, both cities moved to intervene as
party plaintiffs in this case. Their in-
tervention was not opposed, although de-
fendants contest the claims asserted in
intervention. The Court granted their
motion to file claims as intervening
plaintiffs on April 19, 1974.

Defendants

Reserve Mining Company is a Minne-
sota corporation that was set up and is
operated for the sole benefit of its par-
ent corporations, Armco Steel Corpora-
tion, an Ohio corporation, and Republic
Steel Corporation, a New Jersey corpo-
ration. Reserve was the original named
defendant. Pursuant to motions by the

plaintiffs on January 4, 1974, the Court
ordered that Republic and Armco be
joined as party defendants, In accord-
ance with 28 U.S.C. § 1292(b), the
Court certified the question for review
by the Court of Appeals for the Eighth
Circuit as to whether joinder at that
state in the proceedings was proper. On
January 21, 1974, the Court of Appeals
ruled that it was an abuse of discretion
to join Armco and Republic at that time
but that the matter could be resubmitted
to this Court for its decision at a later
date after the resolution of the public
health and liability aspects of the litiga-
tion. Pursuant to the Order from the
Court of Appeals, the motion for joinder
was refiled and granted by this Court on
March 29, 1974.

On behalf of the defendants several
groups have intervened in this law suit.
Each alleges a general economic interest
in Reserve’s continued operation. The
Village of Silver Bay is a Minnesota mu-
nicipal corporation which was built and
organized in conjunction with defend-
ants’ plant.

The Town of Beaver Bay is a munici-
pal corporation duly organized and exist-
ing as a Township in Lake County, Min-
nesota. Defendant Reserve presently
supplies employment directly or indirect-
ly to many of its citizens.

The Village of Beaver Bay is a munic-
ipal corporation located adjacent to the
site of Reserve’s taconite plant.

Silver Bay Chamber of Commerce is a
non-profit Minnesota. corporation creat-
ed to promote the commercial, industrial,
recreational, civic and general interests
of the Village of Silver Bay and its
trade area.

The Village of Babbitt is a municipal
corporation which alleges total economic
dependence on the operations of Reserve.

The Range League Municipalities and
Civic Associations is an unincorporated
association of cities, villages, schools and
towns formed to promote the general
and community welfare and employment
opportunities of the Northeastern Min-
nesota regional area.
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The Northeastern Minnesota Develop-
ment Association is a non-profit Minne-
sota corporation formed for scientific
and educational purposes to promote the
general and community welfare and em-
ployment opportunities in the Northeast-
ern Minnesota area.

The Duluth Area Chamber of Com-
merce is a Minnesota non-profit corpora-
tion organized to promote the advance-
ment of the industrial, civic and munici-
pal interests of the Duluth, Minnesota
area.

St. Louis County is a municipal corpo-
ration that borders on Lake County.

Lake County is a duly organized coun-
ty government which contains the Re-
serve operation at Silver Bay within its
limits.

Lax Lake Property Owners Associa-
tion is a non-profit Minnesota corpora-
tion created to foster, develop and pro-
mote recreational, civic and community
welfare.

Claims

The United States, in its second
amended complaint asserts five inde-
pendent legal bases for its claim for in-
junctive relief. First it is claimed that
Reserve’s discharge is subject to abate-
ment pursuant to the Federal Water
Pollution Control Act (“FWPCA”)1 as
amended in 1970, 33 U.S.C. § 1151 et
seq. Section 10(c)(5) of the Act pro-
vides, in part:

I. All references to the FWPCA refer to the
Act prior to the amendments of 1972. Pursu-
ant to § 4(a) of PL. 92-500, the 1972 amend-
ments have no effect on actions pending prior
to the effective date of the amendments.
See Court’s memorandum and order dated
July 31, 1973 at p. 6.

2. (4) Natural Interstate Water Qualty. The
interestate waters may, in a state of nature,
have some characteristics or properties ap-
proaching or exceeding the limits specified in
the standards. The standards shall be con-
strued as limiting the addition of pollutants
of human origin to those of natural origin,
where such be present, so that in total the
specified limiting concentrations will not be
exceeded in the interstate waters by reason
of such controllable additions; except that

(5) The discharge of matter into
such interstate waters or portions
thereof, which reduces the quality of
such waters below the water quality
standards established under this
subsection (whether the matter caus-
ing or contributing to such reduction
is discharged directly into such waters
or reaches such waters after discharge
into tributaries of such waters), is
subject to abatement in accordance
with the provisions of paragraph (1)
or (2) subsection g of this section

. . (83 U.S.C. § 1160(c)(5).)

Subsection 10(g)(2) provides that the
Secretary (now Administrator):

in the case of pollution of waters
which is endangering the health and
welfare of persons only in the State in
which the discharge or discharges
(causing or contributing to such pollu-
tion) originate, may, with the written
consent of the Governor of such State,
request the Attorney General to bring
a suit on behalf of the United States
to secure abatement of the pollution.
(33 U.S.C. § 1160(g)(2).)

It is claimed that Reserve’s water dis-
charge violates interstate water quality
standards for the Minnesota waters of
Lake Superior known as Minnesota Reg-
ulation WPC 15, which were approved
by the Secretary of the Interior on No-
vember 26, 1969. Specifically, the U.S.
claims that Reserve is in violation of
WPC 15(a)(4), (c)(2) and (c)(6).2

where the buckground level of the natural
origin is reasonably definable and normally
higher than the specified standard the natural
level may be used as the standard for comn-
trolling pollutants of human origin which are
comparable in nature and significance with
those of natural origin but where the natural
background level is lower than the specified
standard and where reasonable justification
exists for preserving the quality of the inter-
state waters as nearly as possible to that
found in a state of nature, the natural level
may be used instead of the specified standard
as the maximum limit on the addition of pol-
lutants. In the adoption of standards for
individual interstate waters, the Agency will
be guided by the standards set forth herein
but may make reasonable modifications of the
same on the basis of evidence brought forth
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Basically WPC 15(a)(4) is a non-degra-
dation regulation requiring that waters
of a quality better than the established
standards be maintained at high quality.
WPC 15(c)(2) prohibits industrial dis-
charges which cause nuisance conditions.
WPC 15(c)(6) requires that secondary
treatment or its equivalent be applied to
all non-biodegradable industrial wastes.
Secondary treatment facilities are fur-
ther defined as works which will pro-
duce an effluent having a total suspend-
ed solids concentration of no more than
30 milligrams per liter, turbidity of 25
units, and five-day biochemical oxygen
demand of 25 milligrams per liter.

In Count II the United States alleges
that Reserve’s discharge into Lake Supe-
rior constitutes interstate pollution and
endangers the health and welfare of per-
sons in the states of Michigan and Wis-
consin and is subject to abatement pur-

at a public hearing if it is shown to be de-
sirnble and in the public interest to do so in
order to encourage the best use of the inter-
state waters or the lands bordering such in-
terstate waters.

Waters which are of quality better than the
established standards will be maintained at
high quality unless a determination is made
by the State that a change is justifiable as
a result of necessary economic or social devel-
opment and will not preclude appropriate ben-
eficial present and future use of the waters.
Any project or development which would con-
stitute a source of pollution to high quality
waters will be required to provide the highest
and best practicable treatment to maintain
high water quality and keep water pollution
at a minimum. In implementing this policy,
the Secretary of the Interior will be provided
with such information as he requires to dis-
charge his responsibilities under the Federal
Water Quality Act, as amended. [Minn.Reg.
WPC 15(a) (4).]

* * * * *

(2) No raw or treated sewage, industrial
waste or other wastes shall be discharged into
any interstate waters of the state so as to
cause any nuisance conditions, such as the
presence of significant amounts of floating
solids, scum, oil slicks, excessive suspended
solids, material discoloration, obnoxious odors,
gas ebullition, deleterious sludge deposits, un-
desirable slimes or fungus growths, or other

offensive or harinful effects. [Minn.Reg.
WPC 15(e) (2).]
* * * * *

suant to the FWPCA, 33 U.S.C. §
1160(c)(5) and 33 U.S.C. § 1160(g) (1).
The latter statute provides that the Sec-
retary (now the Administrator) :

In the case of pollution of waters
which is endangering the health or
welfare of persons in a State other
than that in which the discharge or
discharges (causing or contributing to
such pollution) originate, may request
the Attorney General to bring a suit
on behalf of the United States to se-
cure abatement of pollution.

The identical water quality standards
are invoked in this Count.

In Count III the United States alleges
that Reserve’s discharge is in violation
of 33 U.S.C. § 407 (“Refuse Act”) which
provides:

It shall not be lawful to throw, dis-
charge, or deposit, or cause, suffer or

(6) It is herein established that the Agency
will require secondary treatment or the
equivalent as a minimum for all municipal
sewage and biodegradable, industrial or other
wastes to meet the adopted water quality
standards and a comparable high degree of
treatment or its equivalent also will be re-
quired of all non-biodegradable industrial or
other wastes unless the discharger can demon-
strate to the Agency that a lesser degree of
treatment or control will provide for water
quality enhancement commensurate with
present and proposed future water uses and
a variance is granted under the provisions of
the variance clause. Secondary treatment fa-
cilities are defined as works which will
provide effective sedimentation, biochemical
oxidation, and disinfection, or the equivalent
including effluents conforming to the follow-
ing

SUBSTANCE OR CIIARACTERISTIC

LIMITING CONCENTRATION OR

RANGE

25 milligrams per liter

1,000MPN/100 ml

30 miligrams per liter

Essentially free of

visible oil

25

6.5-8.5
d-day biochiemical oxygen demand
Total coliform group organisms
Total suspended solids
0il
Turbidity
pH range
[WPC 15(c) (6).]
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procure to be thrown, discharged, or
deposited either from or out of any
ship, barge, or other floating craft of
any kind, or from the shore, wharf,
manufacturing establishment, or mill
of any kind, any refuse matter of any
kind or description whatever other
than that flowing from streets and
sewers and passing therefrom in a lig-
uid state, into any navigable water of
the United States and pro-
vided further, that the Secretary of
the Army whenever in the judgment
of the Chief of Engineers anchorage
and navigation will not be injured
thereby, may permit the deposit of
any material above-mentioned in navi-
gable waters, within limits to be de-
fined and under conditions to be pre-
scribed by him provided application is
made to him prior to depositing such
material.

In Count IV the United States alleges
that Reserve's discharge into the water
constitutes a nuisance that is subject to
abatement pursuant to the Federal Com-
mon Law as recognized in Illinois v.
City of Milwaukee, 406 U.S. 91, 92 S.Ct.
1385, 31 L.Ed.2d 712 (1972). This

“count alleges that Reserve’s discharge
into Lake Superior contains substantial
quantities of amphibole fibers, that
many of these fibers which are in the
cummingtonite-amosite-grunerite series
are identical or similar to amosite asbes-
tos fibers, and that they constitute a
publi¢ health hazard to the persons of
Duluth, Silver Bay, Beaver Bay, Two
Harbors, Superior, Wisconsin and other
communities which are dependent upon
Lake Superior for drinking water.
Further allegations in the complaint in-
clude the claim that the discharge re-
sults in the stimulation of the growth of
algae and bacteria, creates substantial
increase in turbidity in the lake, impairs
the ecological balance of the lake, accel-
erates the eutrophication of the lake,

3. Obviously there was a substantial overlap
in the issues. In order to determine whether
or not Reserve's discharge has any henlth ef-
fect on the City of Duluth and Superior, the
Court had to hear testimony as to the cur-
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causes what is known as the “green wa-
ter” phenomenon and substantially de-
tracts from the natural scenic beauty
and aesthetic enjoyment and use of Lake
Superior. It was further alleged that
the discharge decreases the quality of
the water and destroys aquatic biota in
the lake. Due to the serious nature of
the allegations going to the issue of pub-
lic health the Court ordered that these
matters be tried first, pursuant to Rule
42(b) Fed.R.Civ.Pro. leaving the issues
of potential harm to the lake environ-
ment to be tried at a later time.3

In Count V the United States claims
that Reserve’s discharge into the air cre-
ates a common law nuisance subject to
abatement pursuant to the Federal com-
mon law. The factual allegations which
form the basis for this count include the
claims that Reserve discharges into the
air substantial quantities of amphibole
fibers in the cummingtonite-amosite-
grunerite series which are similar or
identical to asbestos, the inhalation and
ingestion of which is a substantial haz-
ard to human health. It is claimed that
the discharge creates a public nuisance
and significantly endangers the health
of all those who breathe thé contaminat-
ed air.

The United States originally prayed
for an injunction halting the discharge
into both the air and the water within
such time and upon such schedule as the
Court deemed to be reasonable and prop-
er. After months of testimony on the
public health issue the United States
joined the other plaintiffs in asking for
an immediate curtailment of the dis-
charge. They further request ‘“such
other relief as the Court may deem just
and proper”, as well as costs and dis-
bursements.

The State of Michigan brings its ac-
tion as an intervening plaintiff to pro-
tect Michigan state waters, including
Lake Superior, from pollution, impair-

rents in the lake, and the effectiveness of Re-
serve’s density current, both of which would
be relevant also to the issues of the environ-
mental effect on the lake.
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ment and destruction under Act 127 of
Michigan Public Acts of 1970 and under
Mich.Const. Art. 4, § 52. As for the le-
gal theories advanced by the State of
Michigan, they join in the claims of the
United States in Counts I through IV.

The State of Wisconsin joins in the
United States’ claim that the discharge
into the waters of Lake Superior consti-
tutes a common law nuisance in Wiscon-
sin that is subject to abatement pursu-
ant to the federal common law. In addi-
tion it is claimed that Reserve’s dis-
charge creates a public nuisance by
openly, repeatedly, persistently and con-
tinuously violating Wisconsin criminal
statutes. In particular it is alleged that
Reserve’s discharge violates Section 29.-
29 of Wisconsin Criminal Statutes.t
Wisconsin alleges further that Reserve’s
discharge creates a condition that unrea-
sonably interferes with the use and en-
joyment of Lake Superior by the people
of Wisconsin in violation of the state’s
public trust doctrine. Muench v. Public
Service Commission, 261 Wis. 492, 53
N.w.2d 514 (1952); Just v. Marinette
County, 56 Wis.2d 7, 201 N.W.2d 761
(1972). Finally, Wisconsin alleges that
the existence of a deposit by Reserve of
material on the bed of Lake Superior
within Wisconsin boundary waters is in
violation of Wis.Stat. § 30.15(4), and is
a nuisance per se.

The State of Minnesota and the Min-
nesota Pollution Control Agency (M.P.
C.A.) in their joint complaint have al-
leged that the discharge into the air and
water creates a common law nuisance.
Minnesota joins the United States in the
claim that the discharge into the water
viclates WPC 15. In addition to the
specific regulations cited in the United
States complaint the State of Minnesota
includes WPC 15(¢)(6)(c) which deals
with unspecified toxic substances, WPC
15(d)(1) concerning discharges that

4. See p. 56.

5. The United States has moved for a money
award in the form of a sanction for failure to
make discovery, resulting from defendants’
withholding of documents concerning on land

make certain waters unfit to drink even
after chemical treatment, and WPC 26
which is a general effluent standard for
Lake Superior that incorporates the
standards in WPC 15. It is alleged that
Reserve’'s discharge into the air and wa-
ter is subject to abatement pursuant to
the Minnesota Environmental Rights
Act, Minn. Stat. § 116B.02(5). Further
it is claimed that Reserve has no permit
for its discharge into the water from
the pilot plant, main plant, and mine
pits and is in violation of Minn. Stat. §
115.07. As for the discharge into the
air it is claimed that this is in violation
of Minnesota Regulations APC 17
(emission standard for asbestos), APC 5
and 6 (particulate emission standards),
APC 1 (primary and secondary air
standards), APC 3(a)(2) and Minn.Stat,
§ 116.081(1) (operation without a per-
mit). Minnesota seeks an immediate
abatement of the discharge and civil
fines pursuant to Minn. Stat. § 115.-
071(3). Minnesota also seeks a mone-
tary award from defendants for the
withholding of certain documents con-
cerning on land disposal systems in vio-
lation of the Duty of Candor set out in
Minn.Reg. MPCA 1 and 11 and Minn.
Stat. § 115.071(2)(b) 8

The various environmental groups
have intervened as plaintiffs on each of
the first four counts in the complaint of
the United States. E.D.F. has the addi-
tional claim that Reserve's discharge
into the air creates a common law nui-
sance. E.D.F. also filed cross claims
against the United States and the State
of Minnesota. These cross claims have
been severed for separate trial.

The Cities of Duluth, Minnesota and
Superior, Wisconsin have intervened as
plaintiffs claiming that Reserve’s dis-
charge into the water creates a nuisance
endangering the health of their citizens
and necessitating the installation of ex-

disposal systems. The question of civil fines
and sanctions for failure to make discovery
will not be treated in this memorandum and
are taken under advisement by this Court to
be decided at a later date.
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pensive filtration systems. They seek
an injunction halting the discharge and
compensation from Reserve for the in-
stallation of the filtration system. They
also have a cross claim against the Unit-
ed States based on the fact that the
Chief of Engineers of the United States
Army Corps of Engineers has found
their communities to be confronted with
a source of contaminated drinking water
causing or likely to cause a substantial
threat to the public health and welfare
of the inhabitants of the locality.
Therefore it is claimed pursuant to Pub-
lic Law 93-251 (amending 33 U.S.C. §
701n) that the Corps of Engineers must
provide these communities with safe
drinking water. Defendant-intervenors
have brought similar claims against the
United States seeking the Corps of En-
gineers participation in providing clean
water. They make no cross claims
against Reserve.

Defendant Reserve Mining Company
alleges two counterclaims in its answer
to the complaint of the State of
Minnesota.8 The first counterclaim is
for damages and is based on the allega-
tion that since Reserve has valid permits
and licenses for its operation any re-
striction, limitation or termination of
such rights would constitute the taking
of defendants’ property without just
compensation in violation of the Fifth
Amendment of the United States Consti-
tution and Article 1, Section 13 of the
Constitution of the State of Minnesota.
Reserve’s second counterclaim, again
based on the alleged validity of its per-
mits, is for money damages for impair-
ment of the contractual rights of Re-
serve Mining Company contrary to the
provisions of Art. 1, See. 10, Clause 1, of
the Constitution of the United States
and Art. 1, Sec. 11, of the Constitution
of the State of Minnesota. The question
of Reserve’s counterclaims is taken un-
der advisement and will be dealt with at
a later time.

Armco Steel and Republic Steel were
joined as defendants on March 29, 1974.
Because of the prior action of the Court
of Appeals the Court takes this opportu-
nity to set out in detail its findings on
the questions of the joinder and on the
accountability of the parents for the ac-
tions of the subsidiary.

It is the finding of this Court that the
independent corporate identity of Re-
serve Mining Company must be and is
disregarded since this Court cannot allow
the interposition of corporate entity to
frustrate the implementation of a judg-
ment that is required by justice. Gener-
al Underwriters v. Kline, 233 Minn, 345,
46 N.W.2d 794 (1951), citing In Re
Trust Under Will of Clarke, 204 Minn.
574, 284 N.W. 876 (1939). The Court
finds that this subsidiary (Reserve) is
so dominated by its parents (Armco
Steel Corp. and Republic Steel Corp.)
that it is a mere agency or instrumental-
ity of the parents. National Bond Fi-
nance Co. v. General Motors Corp., 341
F.2d 1022 (8th Cir. 1965). The Court
further finds that this subsidiary is
being used as a shield to protect the par-
ents from the consequences of an illegal
act. United States v. Del Campo Baking
Mfg. Co., 345 F.Supp. 1371 (D.Del.
1972). Finally the Court finds that
complete relief cannot be accorded plain-
tiffs if Reserve is considered a separate
entity, Fed.R.Civ.P. 19(a)(1).

With respect to the finding that Re-
serve is a mere agent of Armco and Re-
public, the Court is aware of the wide
divergence in the case law as to what
factors have been found to justify disre-
garding the corporate entity. The Court
rules in this case that the following
facts are true and when taken together
lead to the inescapable conclusion that
the parents so control the subsidiary
that the subsidiary is not an independ-
ent decision making entity.

1. Armco and Republic each own
50% of the outstanding stock of Re-
serve.

6. Their counterclaims against the United States were dismisscd without prejudice by the

order of the Court dated July 16, 1973.
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2. The policy making body of Re-
serve, its Board of Directors, is made up
of eleven individuals; five from Armco,
five from Republic, and one from Re-
serve. The Reserve Board in reality
makes no decisions. Armeco and Repub-
lic jointly agree on policy decisions
which are then “rubber stamped” by the
Reserve Board.?

3. Reserve was initiated by Armco
and Republic with money supplied by or
guaranteed by Armco and Republic.

4. Reserve’s total production of pel-
lets goes to Armco and Republic and to
no one else.

5. All debts of Reserve are guaran-
teed by Armco and Republic and there-
fore the parents have an equitable inter-
est in all Reserve’s assets.

6. All crucial management decisions
such as rate of production and major
capital expenditures are made by Armco
and Republic.

7. Armco and Republic do not “buy”
Reserve’s product at market price.
Rather they reimburse Reserve for all
its costs including depreciation, taxes,
laboratory and experimental expenses,
and all other expenses in proportion to
their ownership.

8. All “profits” and tax losses flow
through to the parents.

The dominance of Reserve by its par-
ents was pointedly brought out at trial
when Reserve's witness Mr, Kenneth
Haley testified that the decision as to
how much money would be spent for pol-
lution control equipment if the Court
were to order it would be made by the
Boards of Directors of Armco, Republic
and Reserve, not Reserve alone. A sec-
ond similar example was in the testimo-
ny of Reserve witness Fr. William T.
Hogan, S. J., who said that the decision
as to whether or not the parents would
maintain the Reserve operation or close

7. The Board has not met since 1971 yet
crucial decisions are being made daily by
Armco and Republic who are each weighing
their individual interest in order that they
reach a consensus that is effectuated at the
Reserve plant.

it and purchase taconite pellets on the
open market would be up to Armco and
Republic, not Reserve.

As to the question of whether or not
the corporate entity of Reserve was used
to shield the parents from the conse-
quences of an illegal act there can be no
doubt.® The evidence adduced at trial
proved that the discharge into the water
and air was in violation of ten federal or
state statutes and regulations. The evi-
dence also proved that the discharges
create a common law nuisance in the in-
ter- and intrastate water and air. The
evidence further proved that the parents
make a large profit by getting their
blast furnance feed at cost from Reserve
instead of at the market price. There-
fore, if the Reserve corporate entity
were respected, Armco and Republic
would be free to take the benefits of
these violations without being accounta-
ble for any fines, penalties, or liabilities
that attach to such conduct.

The fact that Armco and Republic
have utilized Reserve as a shield also
goes to the question of whether Reserve,
due to its relationship with its parent
companies, would be able to meet any
and all obligations imposed upon it by the
Court. The evidence clearly indicates
that Reserve alone could not. They
make no “profit”. They merely “break
even” each year. In fact, the profitabil-
ity of Reserve cannot even be measured
without looking at the books and records
of the parents.

Therefore they have no fund from
which the penalties, claimed by plain-
tiffs to be somewhere in the neighbor-
hood of one hundred million dollars,
could be satisfied. Reserve, Armco and
Republic have all urged upon the Court
the view that Reserve’s assets in Minne-
sota are a sufficient fund from which
any fines or penalties could be satisfied,
if assessed. This strikes the Court as a

8. The use of the corporate entity to frustrate
discovery in this case will be dealt with in
detail in the section entitled ‘‘Technological
Feasibility of Abatement.”
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curious position. It in effect tells the
Court that it may not levy fines and
penalties without shutting down the
plant, Absent funds from Armco and
Republic how else could the fines be paid
but to sell off the capital equipment?

1t is quite clear to this Court that Re-
serve is a mere instrumentality or agent
of Armco and Republic which is being
used to shield the parent companies
from the consequences of the pollution
of Lake Superior and the ambient air.
It is in the interest of justice, therefore,
to disregard the separate corporate enti-
ty of Reserve because it is a distinction
that exists only on paper, not in reality,
and to do so would insure full and com-
plete relief to the plaintiffs and the citi-
zens of the North Shore.

[4] Armco and Republic have
claimed a violation of due process by
their late joinder. This argument can-
not stand since the evidence clearly es-
tablishes that Reserve is the agent of
Armco and Republic. Reserve is the
personification of Armco and Republic
in the State of Minnesota. Because of
this, service upon Reserve is service on
Armeco and Republic. Notice to Reserve
is notice to Armco and Republic. With
these facts there can be no due process
violation.

[5] In addition, the privity between
Republic, Armco and Reserve is suffi-
cient to give res judicata effect to the
decision of this Court against Armco
and Republic. Therefore they are not
prejudiced by joinder. Sunshine Coal
and Coke Company v. Adkins, 310 U.S.
381, 60 S.Ct. 907, 84 L.Ed. 1263 (1939).

Moreover, it was clear from the testi-
mony of the counsel from Republic Steel
and others that the parents were follow-
ing the course of the litigation to the
point that they read copies of the daily
transcripts that were sent to Republic
and Armco by Reserve attorneys. It
was also brought out in cross examina-

9. In the pretrial stages of this litigation there
was an evidentiary ruling that the books and
records of the parent companies were relevant
and material to the issues before the Court

.what was happening in Court.

tion of high Armco and Republic offi-
cials that it has not been unusual in the
past for the legal departments of the
parents to assist the subsidiary in their
litigation. It was also shown quite
clearly that the corporate parents were
kept well informed of this case and were
briefed frequently during the trial on
This
Court has no doubt that Armco and Re-
public were fully apprised of the situa-
tion and assisted Reserve in its presen-
tation of the case.?

INTRODUCTION

In an attempt to deal in an organized
fashion with the numerous and complex
legal and factual problems raised in this
case, the Court will first address the is-
sues raised concerning the chemical and
physical properties of the ore mined by
Reserve. The Court will trace the mate-
rial from the mine at Babbitt, Minneso-
ta, through Reserve’s beneficiation oper-
ation, to its discharge into the ambient
air of Silver Bay and the water of Lake
Superior. The problem of the transport
of the material once discharged will be
discussed. Secondly the Court will deal
with the substantial medical and scien-
tific testimony that was produced to de-
termine the health effect of exposure to
the Reserve discharge. The Court will
then turn to a discussion of the applica-
ble law which in turn requires the Court
to balance the equities involved. To do
this the Court will have to analyze in
great detail the economic ability of the
defendants to devise a feasible alterna-
tive to the present mode of discharge
and the weight that that ability will
be given.

I

A. Operations
Reserve Mining Company is a Minne-
sota corporation. All its officers, save
10 out of 11 members of the Board of
Directors, and 3,200 employees are Min-

and were to be produced. This ruling was re-
peated several times before the joinder of
Armco and Republic.
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nesota residents, Reserve produces mer-
chantable iron ore in the form of pellets
from taconite, a hard, gray rock in
which are embedded fine particles of
magnetite, a black magnetic oxide of
iron.

The taconite is mined at Babbitt, Min-
nesota where Reserve’s mineral body is
located. After the scrub tree growth
and brush are removed, the glacial till
and overburden is stripped away to ex-
pose the taconite. Jet piercers sink 40-
foot deep holes in the hard rock. The
holes are loaded with explosives and
“shot” to break the taconite into pieces.
Shovels load the broken taconite into
trucks which haul the material—about
90,000 tons per day to two crushing
plants, Here the processing of taconite
begins. A series of crushers reduce the
taconite to chunks smaller than four
inches. Then 150-car trains carry the
materials on Reserve’s 47 mile long in-
tra-plant railroad to Silver Bay for fur-
ther processing.

At Silver Bay the railcars are unload-
ed and the taconite is conveyed to the
fine crushing plant where two stages of
crushers reduce the taconite to minus %
inch pieces. The taconite is then con-
veyed to the concentrator plant where
water enters the process.

Tailings result when iron ore particles
rich in iron oxide are separated from
those that are very lean or barren. The
lean or barren portions are the tailings.
The separation or mineral beneficiation
is performed in three stages of grinding
and five steps of separation. After the
taconite is coarsely ground in rod mills,
the first separation—magnetic separa-
tion—is performed. Separation is made
at a very coarse size, with some particles
being as large as 54 of an inch.

Next, the iron-rich product is fed into
ball mills which grind the material to an
intermediate size. Following the ball
mill grinding, the second step of mag-
netic separation is performed. At this
intermediate size, some tailings particles
are as large as %2 of an inch.

Following this magnetic separation,
the iron-rich portion of the materials is
separated according to its particle size.
The particles too large for further proc-
essing are returned to the ball mills.
The proper size material is fed into the
third and fourth stages of separation.
The third step is a hydraulic separation
step in which the heavier, iron-rich par-
ticles sink in relatively still pools of wa-
ter, and the low-iron content particles
are caused to overflow as tailings.

From this hydroseparation step, the
iron-rich portion of the material is fed
into finisher magnetic separators, the
fourth separation step. The iron-rich
material is then pumped to another step
of separation by particle size. The large
particles are fed into the third stage of
grinding, a ball mill operation, where
they are ground to the proper size and
returned to the hydroseparation step de-
scribed above. The proper size particles
are fed into the final or fifth stage, an-
other hydroseparation step. The heav-
ier, iron-rich particles settle to the bot-
tom of a rather still pool of water and
are pumped out as a final concentrate.
The lighter, low iron-bearing particles
are caused to flow over the top of the
receptacle and are discharged as tail-
ings.

All these grinding-separation steps
are performed with solid material sus-
pended in water. The tailings are all
joined together from each step of sepa-
ration and then are transported down a
system of troughs, or “launders,” as a
slurry of approximately 2.7 % solids.
Reserve has 22 concentrating sections
feeding tailings by gravity through two
main launders to the shore of Lake Su-
perior. The tailings originally dis-
charged at the shore from each of these
two launders have formed a beach or
delta. The very coarse fraction settles
first to form this beach. The finer frac-
tion of tailings flows across this beach
and enters the lake as a slurry of ap-
proximately 1.5% solids. This tailings
slurry then forms a heavy density cur-
rent which generally flows toward the
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bottom carrying the suspended particles
with it.

The concentrate is filtered to 10% to
11% moisture, and conveyed to the pel-
letizing plant. Here the concentrate is
rolled into green pellets of about 34” di-
ameter with the use of bentonite as a
cohesive agent. They are hardened by
heating to approximately 2,350° F. Pel-
lets are then placed into pellet storage or
loaded into ore boats.

The ore body at Babbitt is located on
the Laurentian Divide with the land
area to the north of the mine lying in
the Hudson Bay drainage area and the
land to the south of the mine lying in
the Lake Superior drainage area.

At the Silver Bay plant, 2,062,500 tons
of water are required for each day’s
production of pellets. Water is used,
not consumed, in the process and then is
returned to Lake Superior in the tail-
ings slurry.

B. Mineralogy

Dr. Gunderson in his work on the met-
amorphosed Biwabik Iron Formation of
the Eastern Mesabi District, in which
Reserve’s Peter Mitchell Pit is located,
reported that cummingtonite-grunerite
(Mg;Fe)Sig0:2(0H)2, is the most abun-
dant silicate which occurs in almost all
of the submembers of the metamor-
phosed iron formation. The most abun-
dant variety of cummingtonite-gruner-
ite, although not as abundant in the
eastern end of the range as it is in the
western, is the typically fine to medium
grained, prismatic to acicular 1° gruner-
ite.

Next to magnetite and quartz, cum-
mingtonite-grunerite is generally the
most abundant mineral throughout the
iron formation on the East Mesabi, ex-

10. Like a needle in shape, slender and pointed.

11. A group of minerals with essentinlly alike
crystal structures involving a silicate chain
[OH(Si40;;)N] and gencrally containing
three groups of metal ions: sodium or cal-
cium, iron or magnesium or manganese, and
silicon or aluminum. The general formula
being 1\2B5 (SiAl) 8022 (OH) 2.

cept, of course, where other metamor-
phic silicates have already developed. In
many parts of the upper slaty and cher-
ty, where Reserve mines, cummington-
ite-grunerite commonly exceeds 60% of
the rock.

These general findings have been con-
firmed by witnesses for both sides dur-
ing the trial. While the percentages
may be contested, and will be dealt with
later, the following witnesses identified
amphiboles ! in the cummingtonite-gru-
nerite series: Drs. Kramer and Stout in
pit samples; Dr. Stout in mill samples;
Dr. Krause in the tailings and stack
dust from the pelletizer; Mr. Johnson in
pelletizer dust and tailings; and Dr.
Cook and Dr. Langer in the tailings.

Reserve’s Exhibit 92B, used not only
to indicate the presence of minerals, but
also their relative abundance, indicates
at least 31% amphibole in the initial
concentrating and pelletizing step—rod
mill feed. Using this figure, this equals
1227.60 L.T.P.H. (long tons per hour) of
amphiboles.

It was conceded by defendant Reserve
that approximately 26% of the deposit
in the Peter Mitchell Pit is amphibole
mineral in the cummingtonite-grunerite
series.

One of the issues in this case is
whether or not the amphibole minerals
mined in the Peter Mitchell Pit are
“identical to” or “similar to” amosite as-
bestos. It must be noted that asbestos
is a commercial term that has no inde-
pendent mineralogical or geological
significance.’* Amosite too, is a trade
name and a non-mineralogical term, for
certain fibrous minerals in the cum-
mingtonite-grunerite range that have
commercial importance. The name was
derived from a certain mine in South

12. Asbestos is a generic term for a number
of hydrated silicates that, when crushed or
processed, separate into flexible fibers made
up of fibrils. The serpentine mineral, chryso-
tile and the amphiboles, actinolite. amosite,
anthophyllite, crovidolite, and tremolite are
all used commercially as asbestos.
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Africa. Amosite does not indicate a
specific mineral composition; it is a
range of mineral compositions with a
range in bulk chemistry. (U.S. Exhibit
169)

Reserve knew as early as 1960 that
the Peter Mitchell Pit contained ‘“asbes-
tos.” Reserve witness Dr. Gunderson
testified that he had analyzed drill core
samples sent to him by Reserve and had
reported to Reserve on July 1, 1960 that
the analysis showed the presence of as-
bestos. This particular material was the
commercial type asbestos.

Generally, it can be said that cum-
mingtonite-grunerite is a series of sili-
cate amphiboles that vary in their iron
to iron plus magnesium ratio, the higher
iron percentage being termed grunerite
although the whole range is generally
called cummingtonite. = Within this
range lies a sub-range that in some
areas is identical to the commercial ma-
terial called amosite. Therefore, while
not all hand-picked samples of cumming-
tonite-grunerite will be identical to amo-
site in chemical composition, it has been
proven that a part of the material has
the precise iron to iron plus magnesium
ratios of amosite. When one considers
the fact that Reserve’s tailings will be
representative of the whole cummington-
ite-grunerite series, a large portion of
the tailings will have a chemistry identi-
cal to or similar to amosite.

Dr. Cornelius S. Hurlbut, a Reserve
witness, admitted that cummingtonite-
grunerite from Reserve Mining Compa-
ny and amosite from South Africa were
chemically identical while being physi-
cally different.l3 He also stated that
the unit cell of cummingtonite-grunerite
from Reserve and the unit cell of amo-
site would be substantially identical.
Dr. Zussman, another Reserve witness,
agreed with the unit cells being identical
with the only distinction being that the

13. Defendant attempted to point out myriad
differences between a crude taconite rock and
a block of amosite such as color, specific
gravity, tensile strength, ete. Since the size
fraction that is under comsideration is well
below that visible to the naked eye and
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single unit cell of cummingtonite would
be smaller.

There were two differences pointed
out by Dr. Hurlbut between cumming-
tonite-grunerite and amosite: refractive
index and angle of extinction. While
this may be true when the two are in
groups of crystals, a single crystal of
cummingtonite-grunerite would have the
same refractive index and angle of ex-
tinction as a single crystal of amosite.
In addition, it has no probative value ei-
ther way since no evidence has been in-
troduced that says either one of these
characteristics has any particular biolog-
ical or physiological significance.

Cummingtonite-grunerite and amosite
have overlapping chemistries that are
identical in some cases. The morpholo-
gy of the two minerals is so similar that
numerous witnesses could not distin-
guish them one from the other. Elec-
tron diffraction patterns from the two
are similar with the phenomena of
‘“streaking’ being found in both. X-ray
diffraction and infrared spectroscopy
give identical results in both cases. Sci-
entists for both sides have found that
cummingtonite-grunerite and amosite
have in most instances similar morpholo-
gy, crystallography and chemistry and
are, therefore, indistinguishable.

The Court has found that cumming-
tonite-grunerite and amosite are similar
and in some cases identical. The next
question is whether some part of tail-
ings from Reserve are similar or identi-
cal to amosite fibers (the known human
carcinogen). Several witnesses for both
sides could not distinguish between amo-
site fibers and fibers discharged by Re-
serve Mining based on morphology
alone. This Court after many months of
expert testimony and after personally
studying a great number of transmis-
sion electron microscope (T.E.M.) photo-
graphs feels itself knowledgeable on the

since it is not crude taconite we are inter-
ested in but liberated cummingtonite-gru-
nerite, the differences are irrelevant and testi-
mony thereon merely serves to confuse the is-
sue.
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subject of distinction based on morphol-
ogy alone; and no one, to the Court’s
satisfaction, could point to any distin-
guishing characteristics.

As to crystallography, U.S. Exhibit
171 shows an infrared presentation com-
paring cummingtonite-grunerite from
Reserve to amosite from Johns Manville.
The patterns are identical in all signifi-
cant respects. Infrared spectroscopy is
one indicator of crystal structure.
When one compares U.S. Exhibit 28
which is an x-ray pattern for amosite
and U.S. Exhibit 6 which are patterns
of water with taconite tailings added,
one again sees patterns that are identi-
cal in all significant respects. Reserve's
own witnesses, David Pytynia for exam-
ple, testified that on the basis of the
electron diffraction pattern amosite and
cummingtonite-grunerite from Reserve
are indistinguishable.

The testimony of Dr. Arthur M. Lan-
ger is particularly enlightening on the
chemistry. Dr. Langer analyzed tailings
from Reserve using the three methods
required by the concensus of the ex-
perts: morphology, crystallography and
chemistry. He, like many others, found
them similar or identical on the first
two bases. It is in this third category
that his analysis was more definitive
than that done by any other investiga-
tor. Analyzing tailings and standards
for amosite in terms of their five basic
elements: silicon, iron, mangesium, cal-
cium and aluminum; Dr. Langer found
that tailings contain particles of cum-
mingtonite-grunerite. And of these par-
ticles, a percentage were chemically
within the amosite range. This proce-
dure was duplicated with air sample ma-
terials with similar results.

At this point, the Court has made no
finding as to the relative abundance of
cummingtonite-grunerite and amosite in
the air and water discharge of Reserve
Mining Co. It is sufficient to say that
in Reserve’s discharge into both the air

14. One long ton equals 2,240 pounds. All ref-
erences to tons will be references to short tons
(2,000 pounds) unless otherwise designated.
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and water there are fibers within the
cummingtonite-grunerite range of fi-
brous amphiboles and within this num-
ber there are fibers that have the identi-
cal morphology, ecrystallography and
chemistry as amosite asbestos, a known
human carcinogen.

C. Cummingtonite as a Tracer

In determining the quantity of sus-
pended solids deposited into Lake Supe-
rior, Reserve has in the past relied on a
number of different figures depending
on the forum they were in. The most
consistent figure, and the figure used in
the answer to the plaintiffs’ interrogato-
ries in this case is 60,000 long tons or
about 67,000 short tons on the average
day. The plant has discharged as much
as 64,800 long tons!* (72,576 short
tons) in one day but this is the outside
capacity of the plant. In the litigation,
Reserve has chosen a lesser figure as the
average discharge per day. And, in
fact, it is the lesser figure that Reserve
uses in its tailings inventory, which pur-
portedly accounts for 99.6% of all of the
tailings ever discharged. These varying
estimates have caused the Court consid-
erable difficulty. For the purposes of
this litigation, it is the Court’s conclu-
sion that the credible evidence supports
the claim of the plaintiffs that the
average daily discharge is about 67,000
short tons per day. However, this fig-
ure is not of great importance. Even
assuming the lower figure urged by Re-
serve which is 55,000 long tons (60,500
short tons) the Court is dealing with an
extremely large discharge. To get some
idea of the immense size of Reserve's
operations and the lake discharge, it
should be compared with the total
amount of solids which naturally enter
all of Lake Superior from streams and
shore erosion each day which is approxi-
mately 12,000 15 tons per day. Even if
the Court were to adopt the figure opted
for by Reserve during this litigation,
Reserve’s contribution to the suspended

15. Plus or minus 6,000 tons.
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solid concentration in Lake Superior
would be five to six times larger than
the suspended solids entering the Lake
from all of its natural sources. Clearly,
Reserve’s discharge is the singularly
most significant input of suspended sol-
ids into Lake Superior. Furthermore,
the thrust of the public health claims
are aimed at the small fibers contained
in Reserve’s discharge. Therefore, it is
important to note that of the natural
sources of solids entering Lake Superior
only 640 to 1,300 tons of such solids are
finer than five microns whereas some
3,500 to 5,800 tons of Reserve’s dis-
charge contain particles that are finer
than five microns.

Approximately 44% of the total tail-
ings discharged into Lake Superior are
made up of amphibole material of which
50 to 70% is in the cummingtonite-gru-
nerite series. The per cent amphibole
increases as the tailings are ground fin-
er. Similarly, the number of fibers in-
creases as the tailings are more finely
ground.

In tracing the migration of the parti-
cles from Reserve’s discharge, the plain-
tiffs devised a procedure where they
would analyze a sample of the lake water
or bottom sediment by x-ray diffraction.
Upon identifying the element cumming-
tonite, a principal element in Reserve’s
discharge, they would conclude that the
sample contained tailings from Re-
serve’s discharge. Upon quantifying the
amount of cummingtonite present in the
sample, it was possible to determine the
quantity of tailings from the discharge
that was present. Obviously, since cum-
mingtonite was used as a tracer, a basic
assumption behind this procedure was
that cummingtonite in identifiable quan-
tities was not present in the lake from
sources other than Reserve’s discharge.
This assumption was vigorously, al-
though ineffectively, challenged by Re-
serve, which argued that cummingtonite
enters into the lake from a variety of

16. The till is comprised of the material which
is deposited from the glacial ice directly.
It is unsorted material which contains coarse
materials, pebbles and boulders, intermediate
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natural sources, and hence was an inac-
curate tracer for Reserve’s discharge.

The assumption that cummingtonite
in identifiable quantities does not enter
the lake from natural sources is consist-
ent with the geological make-up of the
area. Substantially all of the natural
cummingtonite in this area is found in
the areas of highly metamorphosized
rock. There are only four iron forma-
tions in the area in which cummington-
ite-grunerite might be found. They in-
clude the Mesabi, Gogebie, Gunflint and
Marquette ranges. These areas in the
Gunflint Range and in the Marquette
Range do not drain into Lake Superior.
The drainage areas from the Mesabi and
Gogebic Ranges do lead to Lake Superi-
or but it is unlikely that significant
quantities of cummingtonite-grunerite
from these areas ever reach the lake, in
that the particles would have to travel
significant distances through terrain
characterized by flat, swampy land,
ponds and dams.

Additionally, there may be small pock-
ets or traces of amphiboles in the cum-
mingtonite-grunerite series found in the
glacial till.}’¢ However, at the very
most, only .5% of the total till could be
comprised of cummingtonite-grunerite.
Cummingtonite-grunerite has never been
found to occur in unconsolidated sedi-
ments anywhere in the world. It can be
liberated from its host rock naturally by
a process of weathering, but this is an
extremely slow process and does not
amount to significant quantities of the
minerals being freed. Furthermore,
that part of the till that is most readily
transported by the rivers and streams is
the finest or clay size fraction and it
would be a rare occurrence for cum-
mingtonite-grunerite to be found in a
natural state in the clay size fraction.
It would be highly unlikely that substan-
tial quantities of cummingtonite were
carried into Lake Superior by the rivers
and streams that drain into it.

size materials such as silt and sand, and
very finely ground up rock flour in the clay
size fraction.
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The plaintiffs have collected suspend-
ed sediment from over fifty Lake Supe-
rior tributaries, including all of the
streams between Duluth and Silver Bay.
Many of the streams were sampled twice
and all were sampled at high flow when
there would be a larger amount of sus-
pended sediment present in the stream.
The samples were analyzed by x-ray dif-
fraction and only one, the Montreal Riv-
er, contained cummingtonite-grunerite
in detectable quantities. Furthermore,
Mr. Stewart, a witness for the United
States examined samples from the Bea-
ver, Stewart, Baptism, and St. Louis
Rivers which lie between Silver Bay and
Duluth by electron microscope and found
no amphibole fibers of any kind
present.1?

Reserve also did a study in which they
analyzed by x-ray diffraction many sam-
ples from the tributaries entering into
Lake Superior, It was the conclusion of
Reserve’s expert witness that the studies
revealed the presence of cummingtonite-
grunerite in 60 tributaries emptying
into the lake. However, when exposed
to extensive cross examination during
which the original graphs were re-exam-
ined in Court, it became clear that the
criteria used for identifying cumming-
tonite-grunerite in this study was highly
subjective with bias entering into the
determination. Therefore, the Court, as
trier of fact, cannot give these particu-
lar results much weight.18

Even if the Court were to accept the
results of Reserve’s study, it would
prove only that cummingtonite-grunerite
enters into the lake from the rivers and
streams in barely detectable quantities.
Once in the lake, these small quantities
of cummingtonite-grunerite would be-
come even more diluted so as to become
undetectable in the Lake itself. In light
of the vast quantities of cummington-

17. Similarly a Inck of detectable amphibole
fibers were reported by Clayton and Asso-
ciates, who performed electron microscopy
studies on the Knife, Manitou, St. Louis and
Lester Rivers. The study was conducted for
Reserve.

18. It should also be noted that during the
course of the trial Reserve's electron mi-

ite-grunerite deposited in the lake by
Reserve it can safely be said that where
cummingtonite-grunerite is found in de-
tectable quantities in the lake, that its
source is Reserve’s operation.

This finding is consistent with the
testimony that cummingtonite-grunerite
is not present in sediment from the bot-
tom of the lake that pre-date Reserve's
operations. If detectable amounts of
cummingtonite-grunerite entered the
lake from natural sources, it should have
been present in core samples from the
bottom of the lake. Secondly, the analy-
sis of bottom sediments from Lake Su-
perior show a continuous layer of cum-
mingtonite-grunerite stretching from
Reserve’s discharge towards Duluth be-
coming thinner as it approaches Duluth.
The analyses of surface water samples
from the North Shore show that amphi-
bole peak heights declined as the sam-
pling moved from Silver Bay toward Du-
luth. In a similar vein the analyses of
surface water samples from the North
Shore show that the number of samples
without detectable amphibole in general,
cummingtonite-grunerite in particular,
increased as time passed after Reserve's
plant was closed for maintenance. Fi-
nally, the plaintiffs analyzed historical
samples of intake water of the Duluth
Water Supply from the Lakewood Pump-
ing Station. The samples were taken
during the periods 1939-1940, 1949-
1950, and 1964-1965, and preserved in
small vials. After treating the samples
to make them more sensitive to an anal-
ysis for cummingtonite-grunerite, the
samples were analyzed. No cumming-
tonite-grunerite was detected in the
samples collected prior to Reserve’s oper-
ations although those samples which
were taken after Reserve began its oper-
ations showed positive indications of
cummingtonite-grunerite.1®

croscopists had the opportunity to analyze
stream sediments but no evidence of positive
results was offered.

19. Reserve’s claim that cummingtonite-gru-
nerite might have been present in the older
samples, but that it dissolved over the years
is not consistent with the evidence taken as a
whole, which indicates that cummingtonite-
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The conclusion is clear that cumming-
tonite-grunerite in detectable quantities
is generally not deposited into Lake Su-
perior from natural sources. The Court
finds that where cummingtonite-gruner-
ite is found in the Western Arm of Lake
Superior in detectable quantities, it can
be traced to Reserve’s discharge.

D. Transportation of Discharged
Tailings

Reserve dumps 67,000 tons of tailings
waste into Lake Superior each day.
Thirty to forty per cent of the particles
therein are less than 45 microns (a mi-
cron is 0.000039 inches); five to eight
per cent are less than five microns; and
two per cent are less than two microns.
To put this into terms that can be un-
derstood more readily, let us assume, for
the sake of an illustration only, that all
discharged particles are spherical with a
five micron diameter. If this were true,
Reserve would be dumping 1.5 x 10
particles in Lake Superior each day
(15,000,000,000,000,000,000).

Reserve’s method of discharging these
solids is through a system of troughs or
launders as a slurry of 2.7% solids.
This creates what is known as a ‘“densi-
ty current” which is a gravity-driven
current that results from a portion of
the fluid in a system being more dense
than the surrounding fluid. The force
of gravity pulls the heavier fluid down-
ward, entraining the surrounding parti-
cles therein. This is the process that
Reserve claims to be efficient in deposit-
ing its waste in a quiescent state on the
Lake floor in an area called the Great
Trough. It is the finding of this Court
that although the existence of the heavy
density current is a fact, there are a
number of physical phenomena working
both on the density current and the tail-
ings after they escape the force of the
current that precludes it from being ef-
fective. The following is a list of those
phenomena: prevailing currents, the
presence of thermoclines, deep currents,

grunerite may dissolve in water but that it is
a slow process., Only a small portion could
dissolve in a 30—10 year period. If cumming-
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wind action, internal wave action, up-
welling, wave action, slumping, and ver-
tical mixing.

It is agreed by both sides that the
prevailing currents in the western arm
of Lake Superior are from the northeast
to the southwest, from Silver Bay to-
ward Duluth, and then around to the
northeast along the Wisconsin side.
These are of sufficient intensity to af-
fect any particles in suspension in the

. area in which they operate.

A major contributing factor to the
inefficiency of the density current is the
presence of thermoclines. A thermocline
is a zone of water where the change in
temperature is great with respect to
change in depth. A concomitant den-
sity difference is also present. This is a
naturally occurring phenomenon that is
common in all large bodies of water. It
was proven to the Court by plaintiff’s
witness Mr. Gerard that such thermo-
clines exist in this area of Lake Superior
and effectively peels off a portion of the
density current as it goes down the delta
slope and through the thermocline. This
phenomenon is more pronounced during
the winter thermocline period since the
thermocline is then deeper in the lake
and the density current has less force to
overcome it. The effect of this is to
free a portion of the tailings entrained
in the density current and suspend that
portion above the thermocline layer.
Materials in the area directly above the
thermocline are more likely to be affect-
ed by the air-sea interface forces and to
be moved by the horizontal prevailing
currents because of the less dense nature
of the water and because the currents
are strongest in the first one hundred
feet depth of the lake.

The often sighted ‘“green water” phe-
nomenon, one instance of which was
proven in great detail by the plaintiff, is
consistent with the shearing off of tail-
ings by the thermocline. Great quanti-
ties of light reflective tailings then ap-

tonite-grunerite occurred in the lake natural-
ly in detectable quantities, it should have been
detected in these historical water samples.
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pear in the surface water over many
square miles of Lake, giving the green
appearance. These particles are then
transported throughout the lake, to-
wards Duluth and Wisconsin, by the
normal surface currents and eventually
can be found as far as the state waters
of Michigan.

The density current is a force to a
depth of 300 to 500 feet during winter
thermocline and lower during the sum-
mer. At the point where it loses its
force, the tailings spread out and form a
nepheloid layer that can be as large as
37 miles wide, 3 miles long and 100 to
300 feet in height. A nephaloid layer is
an area of turbid water which is found
within another body of water. Re-
serve’s witness Dr. Rogotski testified
that a current of 4 cm./sec. would be
sufficient to move particles above the
nephaloid layer. Reserve’s witness Mr.
Vaplon testified to average current
speeds in that area of 8.8 e¢m./sec. with
a maximum being measured by Reserve
of 27.8 cm./sec. Internal wave action,
another common event in large bodies of
water, is also of sufficient strength in
this area to move these small particles
in suspension.

The density current influenced by the

earth’s rotation turns to the right and
diagonally descends to deeper waters
along the western arm of Lake Superior.
This current entrains other waters and
in so doing measurably increases the
natural currents which go down the
western side of the lake. This major
current heading in a southwesterly
direction climbs up the edge of the deep
trough to Duluth. Portions of the cur-
rent follow the contours of the southern
end of the lake up the Wisconsin shore
toward Michigan.

There is yet another phenomenon that
leads to the ineffectiveness of the densi-
ty current to settle tailings on the floor
of Lake Superior. During the spring
and fall, the winter and summer ther-
moclines break up. To use the fall peri-
od as an example, the lake at that time
is layered with a thermocline separating

the warm water from the deeper essen-
tially isothermal cold water. At some
point the water nearer the surface
reaches four degrees, the densest water
temperature for fresh water, and at that
point there is no thermocline and noth-
ing to inhibit the complete deep mixing
of the lake. At that time there is a
complete turbulent mix. Even a little
wind or wave action can have an effect
all the way to the bottom. At this time
there is no retarded vertical movement
due to density differences. In effect the
tailings particles that do not otherwise
mix before being carried down to the
bottom of the lake are now free to be
carried upward by wind or wave action,
then in the direction of the prevailing
currents.

A final phenomena that destroys the
Reserve theory that the density current
places the tailings on the lake floor is
the phenomenon of the wave action on
the delta slope and the fact of the
slumping of the delta. Both of these
cause the material that has been deposit-
ed on the delta slope to be resuspended
in water and therefore subject to the
prevailing currents.

When all these phenomena are consid-
ered, especially in light of the fact that
the particles that are of critical impor-
tance are those in the less than five mi-
cron size range and tending therefore to
remain in suspension, the allegation of
Reserve that the density current is ef-
fective is erroneous. Large numbers of
particles are not caught up by the densi-
ty current, are sheared off of it and re-
main in suspension, or are deposited and
resuspended. The currents in the lake
at or around Reserve are not only of
sufficient intensity to move suspended
particles many miles but also are of suf-
ficient intensity to resuspend sediment
on the delta slope.

In the Reserve situation a convenient
check is provided on the accuracy of the
preceding statements. If all the state-
ments are correct tailings should be
found outside of the area in which Re-
serve claims they are. Using cumming-
tonite as a tracer, a practice heretofore
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adopted, one plaintiff’s witness con-
firmed the presence of tailings in an
area in excess of 600 square miles near
the bottom of the western arm; in the
public water supplies of Beaver Bay,
Two Harbors, Silver Bay, Duluth and
Superior, Wisconsin, all of which are to
the southwest of the Reserve discharge;
and in the water and sediment of Wis-
consin and Michigan. Reserve itself ad-
mits to depositing tailings over 1,058
square miles of Lake Superior.

Reserve further attempted to prove
the effectiveness of the density current
as a discharge device by alleging that in
an area of 1,058 square miles it could
account for 99.6% of the tailings dis-
charged since the commencement of its
operations. There are two egregious
weaknesses in this attempted proof.
First, for the sake of argument, let us
take Reserve’s inventory as true. Even
if it is, the .49 that is unaccounted for
is equal to 268 tons of tailings missing
every day. Since the larger particles will
settle faster (Stoke’s Law),20 it is rea-
sonable to assume that the smaller
(more dangerous) particles will be the
ones escaping.

" The second weakness is that the Re-
serve witness who performed and super-
vised the inventory operation admitted
that there was insufficient data on
which to base an estimate of error mar-
gin. It is conceded that some error
must be present but it is not known
what the range of error might be. Fol-
lowing a line of reasoning proffered by
an attorney for the plaintiff, he admit-
ted that it led to the conclusion of an er-

- ror factor of plus or minus 15% (10,050
tons/day). A witness for the plaintiffs

20. The force required to move a sphere
through a given viscous fluid at a low uniform
velocity is directly proportional to the velocity
and radius of the sphere.

21. As to the question of green water, the evi-
dence proves that the presence of the fine
fraction of the tailings in suspension, in con-
junection with the sun's rays, is a cause of
the phenomenon. This fact was determined
by Judge Eckman in the state court case
when he made the following finding of faet:
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testified that the inventory had an in-
herent error of plus or minus 10%
(6,700 tons/day). Neither estimate is
very useful since the data is too scanty
to determine the range of error. About
all that can be said about this line of
proof is that it is so weak as to be near-
ly useless. The margin of error could be
so large it would prohibit any utilization
of the inventory. The weakness of the
inventory was underscored by the com-
parison of the 1970 and 1972 tailings in-
ventory. Either the inventories were
grossly erroneous (as this Court has de-
cided) or in two years the area covered
by tailings had increased from 650
square miles to 1,058 square miles—a
389% increase in 12% of the time the
plant had been in operation.

By traveling over the lake and seeking
out the perimeter of the tailings deposit
the defendants seem to say that it is ac-
ceptable to place the tailings anywhere
80 long as most of them can be found
and accounted for. The only thing that
can be said of the “inventory” is that a
goodly share of the material settles
eventually. It leaves unaccounted some
97,820 tons per year plus or minus
9,782 tons. With this fact known, it is
reasonable to assume that the actual
area of Lake Superior despoiled by the
waste from Reserve is over 2,000 square
miles, or an area approximately the size
of the State of Delaware.

Defendants made yet another attempt
to refute the plaintiffs’ case on transport
by offering into evidence their 1972
Near Shore Survey. Through this they
hoped to show that there was no correla-
tion between tailings and the green
water 2! in the lake or tailings and the

29. Appellant’s discharge of tailings into
Lake Superior has had a measurable effect
upon Lake Superior and the use thereof in
regard to:
(1) The aesthetic enjoyment of the Lake
by the increase of the ‘“green water
phenomenon” both within and without the
zone of discharge as described in the Per-
mits.
The fact of the enhancement of the green
water effect by the Reserve tailings was ad-




UNITED STATES v. RESERVE MINING COMPANY

39

Cite as 380 F.Supp. 11 (1974)

turbidity found in the Lake. However,
under cross examination, Mr. Haley was
forced to admit three factors that inten-
tionally or unintentionally biased their
data: sampling or failing to sample
when the occurrence or non-occurrence
of a heavy rain would affect the turbidi-
ty; failing to sample during known oc-
currences of green water; and failing to
admit obvious correlations. As to the
first two, the lack of a predetermined
sampling schedule opens up the whole
survey to a strong question of bias. As
to the third, plaintiffs counsel, using the
same data, was able to point out high
correlations between the presence of
tailings and both green water and tur-
bidity. Mr. Haley admitted in response
to the Court’s question that by using the
methods he was using in sampling the
waters of Lake Superior, one would
properly hypothecate the proposition
that every lake should have a discharge
of this kind in order to clarify the wa-
ters.

II.

In dealing with the possible health ef-
fect of Reserve’s discharge, the parties,
with some help from the Court, were
able to produce in one form or another
evidence from nearly all of the experts
in the world on the subject. Plaintiffs
claim that Reserve’s discharge into the
air and water substantially endangers
the lives of those exposed. The defenses
raised by Reserve centered around sever-
al key issues. [Initially it was claimed
that Reserve’s discharge settled on the
bottom of the lake and had no effect on
the water supplies downstream from the
plant. Secondly it was argued that fi-
bers emitted from Reserve’s discharge
were distinet from those fibers that

mitted by Reserve’s chief technical witness
Mr. Kenneth Haley.

While the concern for the decrease in the
aesthetic beauty of the lake pales in com-
parison to the concern for the health of the
population of the North Shore area, the tes-
timony on the green water shows the trans-
port of the particles to the water intakes of
a number of North Shore communities.

have been associated with substantial
health problems elsewhere, Both of
these contentions were not supported by
the evidence and were discussed pre-
viously in the opinion. Defendants fur-
ther maintained that:

1) The length of the fibers emitted
from Reserve's operation were too short
to create any public health problem.

2) The level of exposure to the people
of Silver Bay and surrounding communi-
ties who inhaled fibers from Reserve’s
discharge, as well as the level of expo-
sure to those downstream from the dis-
charge in the water who ingested fibers
from Reserve’s discharge, was insuffi-
cient to create any health problems.

3) No health problem could be asso-
ciated with the ingestion of these
fibers.?2

In this section, the Court will deal
with these issues.

A. Adverse Health Effects of Asbestos
Exposure

[6] Dr. Irving Selikoff, currently
Professor of Medicine and Director of
the Environmental Laboratory at the
Mount Sinai School of Medicine in New
York, and one of the world’s foremost
experts on the health effects of asbestos
fibers, traced the history of scientific
research in the field of asbestos-related
diseases beginning in 1924 when Dr.
Cook discovered asbestosis, a disease
which involved diffuse scarring or fibro-
sis of the lung. The scientific and med-
ical world has been slow to act in the
area of asbestos-related diseases and it
was only recently that intensive efforts
were made to study the question. Per-
haps the main reason for the general
tardiness of the medical and scientific

Satellite photographs of the green water in
the western arm of the lake show the wide-
spread dispersion of the tailings and also the
phenomenon of upwelling.

22. Obviously this claim could serve as a de-
fense only to the claim that the discharge into
the water created a public health problem and
does not speak to the problem created by
the air discharge.
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community to recognize the real dangers
involved in asbestos exposure is the fact
that the various diseases associated with
such exposure are not apparent until 20
to 30 or 45 years after the initial expo-
sure. Dr. Sluis-Cremer in South Africa
found that among white amosite miners
x-ray abnormalities of the lung did not
appear until 15 or more years after on-
set of exposure. This long latency peri-
od was confirmed in Dr. Selikoff’s own
study. Seven hundred and twenty-five
asbestos insulation workers were studied
by Dr. Selikoff. Of those who had less
than 20 years of exposure, most had nor-
mal x-rays. However, after 20 years
had passed from the onset of exposure,
most had abnormal x-rays. Further- it
was found that the pleural scarring and
calcification and scarring also occurred
mainly after 20 years.

Epidemiological studies were conduct-
ed by Dr. Selikoff together with Dr.
Hammond on two cohorts of asbestos
insulation workers; New York-New Jer-
sey amosite asbestos insulation workers
who were followed from January 1, 1943
to December 31, 1971 and 17,800 insula-
tion workers in the United States and
Canada who were followed from January
1, 1967 to December 31, 1971. After
calculating expected death rates based
on age and specific death-rate data of
the United States National Office of Vi-
tal Statistics and comparing them with
the actual death rates of the group stud-
ied, the results were startling. In the
New Jersey plant one-third of the men
had worked for less than three months
before quitting; one-third, from three
to eleven months; and one-third for one
year or more. Of 278 men who worked
less than three months, there should
have been 3.5 deaths from lung cancer
but 13 had occurred as of the time of
the study. Of 321 men who worked
from three to eleven months, there
should have been three or four deaths
from lung cancer, but 15 occurred. Of
the 333 men who worked for more than
one year, there should have been 4
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deaths, but 45 occurred. Of the 932
workers, there should have been 50 can-
cers; 143 occurred.

The epidemiological study of insula-
tion workers with a base of 17,300 men
was analyzed in terms of whether the
men had reached 20 years from first ex-
posure. There was no great difference
between expected deaths and observed
deaths prior to the lapse of 20 years:
179 expected and 211 occurred. How-
ever, after 20 years, the differences did
become significant with 37 deaths of
lung cancer expected and 191 occurring;
23 deaths from gastrointestinal cancer
expected and 80 occurring. An addition-
al 73 deaths of asbestosis and 72 of mes-
othelioma (a fatal disease peculiar to
asbestos exposure) occurred where none
would be expected in an unexposed popu-
lation. Forty-five to fifty per cent of
asbestos workers die of cancer, whereas
in the general population 15 to 20 per
cent die of cancer.

Unfortunately the environmental expo-
sure to asbestos fibers has been equally
gruesome. In Finland, Dr. Kiviluoto re-
ported 500 cases of pleural calcification
in a county where anthophyllite asbestos
was mined and milled and no such cases
in a similar cohort of several thousand
people in another county. Incidences of
mesothelioma in one area of South Afri-
ca where crocidolite asbestos was pro-
duced were also reported. Furthermore,
exposure to asbestos by simply living in
the household of an asbestos worker has
been associated directly with disease.

Mesothelioma in the Patterson, New
Jersey plant was not limited to those oc-
cupationally exposed to amosite asbestos.
The office manager died of mesothe-
lioma as did the general manager. Like-
wise an engineer and the chief engi-
neer’'s daughter who used to handle as-
bestos products brought home by her fa-
ther, died of mesothelioma.

Some of these exposures have been
markedly brief. Dr. Selikoff examined
a case of mesothelioma in a woman who
had worked in a shipyard?? and had

23. Ships use asbestos extensively for insulation purposes.
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been exposed to asbestos for a period of
six weeks, 28 years before. A 30 year
old man who died of mesothelioma and
was found on biopsy to have asbestos in
his lungs, had lived in the neighborhood
of the Brooklyn Navy Yard as a child.
Seventy-four cases of mesothelioma were
investigated by Dr. Newhouse. Thirty-
one had worked directly with asbestos.
Of the 45 who had not, nine had lived
with someone who worked with asbestos
and 11 had lived within one-half mile of
an asbestos plant. Dr. Lieben studied
42 cases of mesothelioma. Of these, 20
had occupational exposure to asbestos.
Three had lived in the household of an
asbestos worker and eight had lived
within one-half mile of an asbestos
plant. The evidence is clear that it is
not necessary to have direct occupational
exposure to asbestos to contract a fatal
asbestos related disease.

Dr. Selikoff testified to a potentiating
or multiplicative effect of asbestos fi-
bers. His studies showed that the car-
cinogenic effect of asbestos is greatly
multiplied by exposure to a co-carcino-
gen, cigarette smoking for example., An
asbestos worker who smokes has a 92
times greater risk of lung cancer than a
man the same age who neither smokes
nor works with asbestos.

It can be concluded from the testimo-
ny of Dr. Selikoff, whom the Court
found to be a highly credible witness
and whose testimony stands unimpeach-
ed,? that:

1) Exposure to asbestos fibers can
and does produce significant and detri-
mental changes in the human body .25

2) Although the heavier the exposure
the more likelihood there is of contract-
ing asbestosis, even low level exposure to
asbestos fibers can and does produce
detrimental changes in the human body.

24, Dr. Selikoff's testimony was largely cor-
roborated by the other witnesses in the case
including Drs. Wagner, Rankin, Brown and
to a large extent Davis and Wright.

25. The Minnesota Department of Public
Ilealth has from time to time during the
trial issued public statements which in a
large part coincided with the defendants’ ver-
sion of the health risk.
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Frequently where there are asbestos-
produced cancers, there is no indication
of asbestosis.

3) There is no known safe limit of ex-
posure, below which it can be said that
no detriment to the body will result.

4) The detrimental changes produced
by exposure to asbestos will not be man-
ifested in a detectable way until 20 to 30
years after the initial exposure.

Throughout the trial, much was made
of the issue of whether or not Reserve’s
discharge contained fibers suitable for
producing commercial asbestos. 1t
should be emphasized that whether the
fibers are classified as commercial as-
bestos or not is really not important.
As was noted previously, asbestos is a
generic term for a number of hydrated
silicates that, when crushed or proc-
essed, separate into flexible fibers made
up of fibrils. A serpintine mineral,
chrysotile and the amphiboles, amosite,
crocidolite, are used commercially as as-
bestos. Actinolite, tremolite and antho-
phyllite have additional commercial uses.
Exposure to each of the minerals listed
above can produce cancer in man. The
cancers appear in various areas of the
body, including the larynx, lung, pleura,
peritoneum, and gastro-intestinal tract.
Exposure to asbestos can result in mes-
othelioma, a diffuse, invariably fatal
cancer of the linings of the pleura and
the abdomen. It may be that no human
tissue is immune to disease caused by
exposure to asbestos fibers. Inhalation
of asbestos has been shown to cause
pathological changes in the chest includ-
ing diffuse interstitial scarring (fibro-
sis) of the lung, pleural plaques, and
pleural calcification.

Studies to date are insufficient to de-
termine the relative pathogenicity of the
different types of fibers used in the pro-

The only testimony submitted by that agen-
cy was that of Mr. Coleman, the Assistant
Director of Environmental Health of that
department. It demonstrated that his pro-
jections of one increased death per year due
to amphiboles in the water of Duluth was
of no help whatsoever. He admitted under
cross examination that in a 50 year period
that the excess death could range from 50 to
250.
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duction of commercial asbestos. Dr.
George Wright, a Reserve witness, who
also served as a retained consultant to
Johns Manville (one of the largest users
of asbestos), as late as 1972 was of the
opinion that the amphibole fibers were
more carcinogenic than chrysotile, which
is the primary mineral used in the man-
ufacture of asbestos. In his testimony
given at the Occupational Safety and
Health Act hearings in 1972, which was
considering regulating the asbestos in-
dustry, he took the position that amosite
(the fibers discharged by Reserve) and
crocidolite should be more strictly con-
trolled than chrysotile. In the present
trial, as a Reserve witness, Dr. Wright
indicated that he has changed his opin-
ion and that amosite and chrysotile are
equally dangerous.

In 1971, the National Academy of Sci-
ences Committee on Biological Effects
of Atmospheric Pollutants convened a
distinguished panel to address the health
problems associated with asbestos. Aft-
er due deliberation, the panel, which in-
cluded Dr. Selikoff and Dr. Wright as
well as Dr. Gross, another Reserve wit-
ness, published a report that reached the
conclusion that no type of asbestos can
be regarded as free from hazard. This
conclusion was buttressed by the testi-
mony in the trial and the Court adopts
it as a finding of fact.

B. Fiber Length

[7] It was argued by Reserve that
the fibers in their discharge could not
be compared with commercial amosite
because the average length of the fibers
emitted by Reserve are much shorter
than the average length of the fibers
used in the production of commercial as-
bestos. It was Reserve's position that
the adverse health history associated
with amosite was due to the long fibers
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