PROCEEDINGS

N

N\
Minnesota \/‘\\
=

LAKE SUPERIOR

1
/ Wisconsin \ Michigan

Second Session
April 29-30, 1970
Duluth, Minnesota

Vol. 1

CONFERENCE

In the Matter of Pollution of Lake Superior
and its Tributary Basin—Minnesota—
Wisconsin —Michigan

U.S. DEPARTMENT OF THE INTERIOR @ FEDERAL WATER QUALITY ADMINISTRATION



SECOND SESSION

OF THE
CONPFERENTCE

IN THE MATTER OF POLLUTION OF
LAKE SUPERIOR AND ITS TRIBUTARY BASIN

IN THE STATES OF MINNESOTA, WISCONSIN, AND MICHIGAN

held in

Duluth, Minnesota

April 29 - 30, 1970

TRANSCRIPT OF PROCEEDINGS




PAGE
Opening Statement - Mr. Stein.......cov00a0.n 5
Hon. P, A. Hart.......coceueenn e e e ceeceesss 10
B. H. Atwood............ cessesesoss o ceeenees 12
G. J. Merritt.....cccieeeeecnn s aseecsssoacsnse 15
C. H. Stoddard.....ceeeeeecennses et 34
Dr. C. E. Carsof...ceeecscsass e PP 5 |
Mrs. A. Harvell........... et e e s e s e s e e 51
B. MeyersS.eeeeeeeenoens e e et e o e e e 58
J. T. Shiner......c.eeueuees Ch e tee e 61
M. HansoN ..o eeeeeeooonocoaeas tes s esasasenssaas 72
B. Haglund...oe.eoeoeeeooosesesoasssnsosssaoseases 75
M. T. DOWNINZ . e veeeeeennean e ettt e 78
Dr. G- R. GleasonN.......... et cee.. 81
D. ZembtNer.e..eeeeerooeosenannnns Chee e 86
G. NelsON.eeeeseoooo ceveerenas cevesesaaacasas 91
R. Hellman.....oovueeeneeenns ceeeoan ceeesaaas 95
B. L. BrOMMET + cveueeeneeneneanens Gt e et aaaa 98
D. Davidson......... tes et sesa cteee e cano o 100
F. T. Mayo..... . . cecs e neana s e et et 103
C. Fetterolf................ Gt e e e ee e e 108

CONTENTS




CONTENDNTS

M- Gametoloooooo oooooooooo e« o & o 0 o o e o o 0 0 8 0o 0 0 s 0 0 176’

E. Terpstra...ceeeeececes e e e et e as s e s sacnsa vese. 203
G. Jarecki....coeceeeene c et e e s e eaens e ceseees 215
Dr. D. I. Mount....... e e e ceesesssssesass 220
Hon. G. Nelson..........;... .......... e 383
T. G- PrangoS..eeeeeseeeen et .... 387
R. J. Courchaine..... c e te e et iae et VRG]
T. Griffith......... et e o aaaan s e ssasenn N 558
P. A. DOEPKE et e eeeeeeenoanns tiseceseeesass. 565
J. L. Carter......... Gt et e esee e ee.... 568
J. P. Badalich....... e s ec s o s e s s s canae se.s BT0

R. KOBNIZ.e oo teneoooooeoooosoaonoonsans c.... 626




Jl\)

The Second Session of the conference in the
matter of pollution of Lake Superior and its tributary
basin in the States of Minnesota, Wisconsin, and Michi-
gan, convened at 9:30 o'clock on April 29, 1970, at the

Hotel Duluth, Duluth, Minnesota.

PRESIDING:

Mr. Murray Stein

Assistant Commissioner for Enforcement
Federal Water Quality Administration
U. S. Department of the Interior
Washington, D. C.

CONFEREES:

John P. Badalich

Executive Director

Minnesota Pollution Control Agency
Minneapolis, Minnesota

Donald J. Mackie

Executive Assistant

Department of Natural Resources
State of Wisconsin

Madison, Wisconsin

Francis T. Mayo

Regional Director, Great Lakes Region
Federal Water Quality Administration
U. S. Department of the Interior
Chicago, Illinois

Ralph W. Purdy

Executive Secretary

Michigan Water Resources Commission
Lansing, Michigan




AIDES TO ABOVE:

Dr. Howard A. Andersen

Member

Minnesota Pollution Control Agency
Minneapolis, Minnesota

Robert C. Tuveson

Member

Minnesota Pollution Control Agency
Albert Lea, Minnesota

Thomas G. Frangos

Administrator

Division of Environmental Protection
Department of Natural Resources
State of Wisconsin

Madison, Wisconsin

Dale S. Bryson

Director, Lake Superior-Upper Mississippil

River Basin Office, Federal Water Quality
Administration, U. S. Department of the Interior
Minneapolis, Minnesota

Carlos Fetterolf

Supervisor, Water Quality Appraisal
Water Resources Commission

Bureau of Water Management

Michigan Department of Natural Resources
Lansing, Michigan

PARTICIPANTS:

Burton H. Atwood

Regional Coordinator

Office of the Secretary

U. 8. Department of the Interior
Des Plalnes, Illinois




PARTICIPANTS (Continued):

Bernard L. Brommer

Conservation Committee

Duluth Central Labor Body, AFL-CIO
Duluth, Minnesota

Dr. Charles E. Carson
Associate Professor of Geology
Wisconsin State University
River Falls, Wisconsin

James L. Carter

Department of Research and Development
Northern Michigan University
Marquette, Michigan

Robert J. Courchaine

Regional Engineer

Michigan Water Resources Commission
Lansing, Michigan

Donald Dagvidson
Northern Environmental Council
Duluth, Minnesota

Philip A. Doepke

Biology Department

Northern Michigan University
Marquette, Michigan

Mary Theresa Downing

Students for Environmental Defense
University of Minnesota
Minneap6lis, Minnesota

Edward T. Fride
Attorney at Law
Duluth, Minnesota

Merrill Gamet

Chief, Federal Activities Coordination Branch
Great Lakes Region, Federal Water Quality
Administration, U.S. Department of the Interior
Chicago, Illinois




PARTICIPANTS (Continued):

Dr. Gale R. Gleason

Chairman, Division of Natural Sciences
Lake Superior State College

Sault Sainte Marie, Michigan

Thomas Griffith

Dean, School of Arts and Sciences
Northern Michigan University
Marquette, Michigan

Brent Haglund

Students for Environmental Defense
University of Minnesota

Duluth, Minnesota

Kenneth Haley

Manager of Research and Development Division
Vice President, Reserve Mining Company
Duluth, Minnesota

Martin Hanson

Secretary, Wisconsin Resources
Conservation Council

Mellen, Wisconsin

Honorable Philip A. Hart
United States Senator
State of Michigan

Mrs. Arlene Harvell

Executive Director

Save Lake Superior Association
Two Harbors, Minnesota

Russell Hellman

State Representative

Michigan House of Representatives
Dollar Bay, Michigan

Dr. Charles W. Huver
Department of Zoology
University of Minnesota
Minneapolis, Minnesota




PARTICIPANTS (Continued):

Gene Jarecki
Great Lakes Basin .Commission
Ann Arbor, Michigan

Ralph Koenig
UAW

Grant J. Merritt

Lake Superior Task Force Chairman
Minnesota Environmental Control
Citizens Association

Minneapolis, Minnesota

Bob Meyers

President, Student Council
Duluth Cathedral High School
Duluth, Minnesota

Dr. Donald I. Mount

Director, National Water Quality Laboratory
Federal Water Quality Administration
Duluth, Minnesota

Honorable Gaylord Nelson
United States Senator
State of Wisconsin

Glen Nelson
Gogebic Community College
Ironwood, Michigan

John T. Shiner

Member, Great Lakes Region
Student Council on Pollution
and Environment

Minneapolis, Minnesota

Charles H. Stoddard

Resource Consultant, Wolf Springs Forest
Minong, Wisconsin
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Farl Terpstra

Planning Staff Leader

Soil Conservation Service

U. S. Department of Agriculture,

David Zemtner

President-Elect

Izaak Walton League of America
Minnesota Division

Duluth, Minnesota

Michigan
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Vivi-Ann Alexander
League of Women Voters
3438 Maple Grove Road
Duluth, Minn.

R. K. Anderson
Ordean Jr. High
418 Ridgewood
Duluth, Minn.

David B. Anderson
Associate District Chief
U.S. Geological Survey
1033 Post Office Bldg.
St. Paul, Minn. 55101

Stanley Anderson
632 North 60th Avenue, West
Duluth, Minn. 55807

R. W. Andrew
NWQL, FWQA
Duluth, Minn. 55804

Burton H. Atwood
Regional Coordinator
U.S. Dept. of Interior
2510 Dempster Street
Des Plaines, I1l. 60016

Joseph Bal
District Engineer

Michigan Water Resources Commission

Escanaba, Mich. 49829

Bob Baldwin
2024 Jefferson
Duluth, Minn. 55812

Apn Beacom
Students for Saving Lake Superior
715 Second Avenue, West

Brain G. Benoit

Undergraduate Research Assistant
National Water Quality Laboratory
6201 Congdon Boulevard

Duluth, Minn.

Duane Benoit

Research Aquatic Biologist
National Water Quality Laboratory
Duluth, Minn.

Herbexrt:- Wi Bérgson, President
Saver.Lake:Superior Association
3630 Creseent View

Duliith, Minn. 55804 :

Mrs. Frank Blatnik
League of Women Voters-
4902 Oneida

Duluth, Minn. 55804

Arnold W. Blomquist, Ph.D.
Director

Biocentric,. Inc.-

3521 North Snelling

St. Paul, Minn. 55112

Richard Boehm, Mill Manager
Kimberly-Clark Corp.
Munising Mill

Munising, Mich. 49862

E. M. Borgesen
4022 Minnesota Avenue
Duluth, Minn.

Lynn Bosley

Central Jr. High

901 Lincoln

Superior, Wisc. 54880

Ruth Bowie
1621 East Third Street
Duluth, Minn.

Elgart Bremel
Resort Owner
Cornucepia, Wisc. 54827

Edward G. Brewer

1st USAF

74 Defense Missile Squadron
Duluth, Minn.
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Bernard L. Brommer

Conservation Committee Labor Body
Duluth Central

105 East Toledo Street

Duluth, Minn. 55811

David S. Bruno
20-7th Street
Cloquet, Minn. 55720

Robert S. Burd

Dep. Asst. Comm. for Operations
FWQA

Washington, D. C.

Elizabeth Bussey

Students for Savings Lake Superior
801 MacArthur Avenue

Ashland, Wisc. 54806

Daniel R. Carlson, Photographer
KDAL-TV
Duluth, Minn.

Robert M. Carlson
Assistant Professor
University of Minnesota
1829 Kent Road

Duluth, Minn.

Ron Carmody
408 East Varnum
Munising, Mich.

Richard L. Carr, Civil Engineer
Calumet AFS

Calumet Michigan (EDC)

Calumet, Michigan Air Force Station

Mrs. William H. Carr
1834 Vermilion Road
Duluth, Minn. 55803

Dr. Charles Elwsen

Associate Professor of Biology
MECCA

26 East Exchange

St. Paul, Minn.

Mrs. Charles Carson
90 Cudds Court
River Falls, Wisc.

B. L. Cismowski
1532 - 8th Avenue East
Duluth, Minn. 55805

Howard P. Clarke
General Attorney
U.S. Steel

700 Missabe Building
Duluth, Minn.

Earl Colten, SISA
c/o Crestwood Manor
East Star 12th

Two Harbors, Minn.

Mrs. James Contos, SLSA
129 West Anoka Street
Duluth, Minn. 55803

F. Corrado, Public Information Officer

U.S. Dept. of Interior

FWQA, GLRO

33 E. Congress Parkway., Room 410
Chicago, I11l. 60605

James E. Coughlin, Editor
Duluth Labor World
Duluth, Minn.

Robert J. Courchaine

Regional Engineer

Michigan Water Resources Commission
Mason Building

Lansing, Mich.

Quincy Dadisman, Reporter
Milwaukee Sentinel

918 North 4th Street
Milwaukee, Wisc. 53092

Donna Danz

Students for Saving Lake Superior
1116 - 11lth Avenue West

Ashland, Wisc.
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Donald W. Davidson

Northern Envirommental Coordinator
Chvisne Building

Duluth, Minn.

David DelLeo

Supervisor of Personnel
Reserve Mining Company
Babbitt, Minn.

Claer Dethmers, Ph.D.
Route 6, Box 244
Duluth, Minn. 55580

Franklin H. Dickson
Reserve Mining Company
P. 0. Box 12

Silver Bay, Minn.

Ralph R. Doty

Assistant Professor—St. Scholastice
4107 Dodge Street

Duluth, Minn.

Mary Theresa Downing

Students for Envirommental Defense,
Rovers

3975 Fairview Avenue North

St. Paul, Minn. 55112

Judith A, Drummond, FWQA
2635 Jean Duluth Road
Duluth, Minn.

Mary I. Elwell
1321 East First Street
Duluth, Minn. 55805

Carlos Fetterolf, Superviso

Water Quality Appraisal

Michigan Bureau of Water Management
Mason Building

Lansing, Mich. 48926

Mrs. John Filipovich
502 Upstad Road
Proctor, Minn. 55810

Ed Fride

Reserve Mining

1200 Alworth Building
Duluth, Minn.

Lowell T. Frye, Student
Duluth Cathedral High School
1023 North Central Avenue
Duluth, Minn. 55807

Kenneth Gale, Correspondent
ABC News

190 North State Street
Chicago, I11l. 60601

Merrill B. Bamet, Chief

Federal Activities Coordinator
U.S. Dept. of Interior

FWQA, GLRO

33 E. Congress Parkway, Room 410
Chicago, I1l. 60605

Herb Gibson
323 Fast Anoka
Duluth, Minn. 55803

Gary F. Ginner
Minnesota Pollution Control Agency
Minneapolis, Minn. 55417

Gary E. Glass, Ph.D.
Research Chemist
USDI, FWQA, NWQL
culuth, Minn.

Cak R. Gleason

Division of Natural Sciences
Lake Superior State College
Sault Ste. Marie, Mich. 49783

Howard G. Grant

Soil Conservation Representative

State Soil & Water Conservation
Commission

St. Paul Campus

University of Minnesota

St. Paul, Minn. 55101
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ATTENDEES CONT:
Mrs. John C. Green Martin Hanson, Secretary
Students Environmental Defense, UMD Wisconsin Resource Conservation Council
9773 North Shore Drive Box 707
Duluth, Minn. Mellen, Wisc. 54546
Thomas Griffith, Dean Gary A. Harms
School of Arts & Science Special Agricultural Coordinator
Northern Michigan University Upper Great Lakes Regional Commission
Marquette, Mich. 504 Christie Building

Duluth, Minn.
Westley A. Grosh, Chief
Twin Cities Office of Mineral James D. Harris, Safety Engineer

Resources Reserve Mining Company

U.S. Bureau of Mines 29 Horm Boulevard
Box 1660 Silver Bay, Minn.
Twin Cities Airport, Minn. 55111

Mace Harris
Robert D. Grover P. C. A.
Land Operations Officer Cloquet, Minn.
Bureau of Indian Affairs
831 Second Avenue South Arlene I. Harvell
Minneapolis, Minn. 55402 Executive Director

Save Lake Superior Association
Howard T. Hagen, Vice President 1612 Waverly Avenue
Zenith Dredge Company Duluth, Minn. 55803
14th Avenue West & Waterfront
Duluth, Minn. Gary Harvell

Save Lake Superior Association
K. M. Haley, Vice President 1612 Waverly Avenue
RAD Duluth, Minn.
Reserve Mining Company
Silver Bay, Minn. John G. Haverty

Environmental Control Coordinator
Gerald P. Hall E. I. duPont de Nemours
University of Minnesota Wilmington, Del.
6001 Fairwood Drive
Mtka, Minn. 55343 Stephen C. Hedman

Duluth Izaak Walton League
Barbara Halligan Save Our Sylvania Action Committee
National Water Quality Laboratory 2831 East First Street
Congdon Boulevard Duluth, Minn. 55812

Duluth, Minn.
Russell Hellman (Rep)

Louis Hanson State of Michigan
Home Secretary Dollar Bay, Mich.
Gaylord Nelson, U.S. Senate

137 Tyler Street Mrs. Russell Hellman
Mellen, Wisc. 54546 Lock Box 369

Dollar Bay, Mich.
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Raymond J. Higgins, Senator
State of Minnesota

735 First American N.B. Bldg.
Duluth, Minn.

Adele R. High

S. L. S. A.

218 North First Avenue West
Duluth, Minn.

Bob Hogan

Duluth Cathedral
1702 Wallace Avenue
Duluth, Minn.

Mrs. Robert C. Holtze
Board Member SLSA

4854 Hamilton Road
Minnetonka, Minn. 55343

John Hovangc
Channel 6 TV, WDSM
Duluth, Minn.

Clayton B. Howk

Lake Superior License & Guide
Service

Box 116

Cornucopis, Wisc. 54827

Max W. Hueftky
Sanitary Engineer
U.S. Air Force Base
1928 Snyder Street

Colorado Springs, Coloradoc 80909

Mary Hugo

Save Lake Superior
510 North 13th Avenue
Duluth, Minn.

Evelyn Hunt

Research Biologist
National Water Quality Lab
Duluth, Minn.

J. B. Hustad, Geologist
501 Kenilworth Avenue
Duluth, Minn. 55803

Dr. Charles W. Huver

Associate Professor

Sierra Club, Clear Air, Clear Water
5345 Woodlawn Boulevard
Minneapolis, Minn.

Oliver Jackson
Director, SLSA
Larsmont, Minnesota

Eugene A. Jarecki
Comprehensive Basin Planner
Great Lakes Basin Commission
220 East Huron Street

Ann Arbor, Mich. 48108

Axel A, Jensen, Superintendent
Water & Sewer

Village of Silver Bay

52 Banks Boulevard

Silver Bay, Minn. 55614

John C. Johnson
1905 Kent Road
Duluth, Minn.

0. W. Johnson

SLSA

4707 Pitt Street
Duluth, Minn. 55804

K. R. Judkins

Ass't. to Manager of Operatioms
Silver Bay Division

Reserve Mining Company

Silver Bay, Minn.

T. W. Kamds, Coordinator
Air & Water Quality

The Northwest Paper Company
C & Arch Streets

Cloquet, Minn.
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Einar W. Karlstrand

Duluth Herald & News-Tribune
424 West First Street
Duluth, Minn. 55801

D. Kepnppfer
1707 - Nineth

Two Harbors, Minn.

Justine Kerfoot

Wisconsin—-Boundary Commission

Grand Marais, Minn.

Richard Kientz
Milwaukee Journal

2 West Miffin Street
Madison, Wisc.

MiHi Kirby, Vice President
Lake Superior Dist. Po. Co.
101 West 2nd Street
Ashland, Wisc. 54806

Marvin Knaffla

USWA 5296 Local

Box 83 Star Route

Silver Bay, Minn. 55614

Dr.Kenneth A. Kochsiek
Assistant Professor
2008 Daxter Avenue
Superior, Wisc. 54480

Ralph W. Koewic

UAW

2266 North Prospect
Milwaukee, Wisc. 53202

J. R. Kohlbry

Water Resources Chairman
League of Women Voters
2928 Greepolan Road
Duluth, Minn. 55812

George N. Koonce

MPCA

717 Delaware Street, SE
Minneapolis, Minn. 55440

L-E

Harold A. Koop, Director
SLSA

East Star Route Box 19
Two Harbors, Minn. 55616

Charles Kozel

District 5 Director

Wisconsin Department of Natural
Resources

Eau Claire, Wisc. 54701

Lea Krmpotich
216 East 6th Street
Duluth, Minn.

Bill Krueger
52 Fir
Babbitt, Minn.

John W. LaBree

University of Minmnesota
4512 Depont South
Minneapolis, Minn. 55709

Vernon L. Larson, Director
Silver Bay Chamber of Commerce
13 Law Drive

Silver Bay, Minn.

G. Fred Lee

Professor of Water Chemistry
University of Wisconsin
Madison, Wisc. 53706

Dr. A. R. LeFeuvre

Environmental Quality Coordinator
Canada Centre for Inland Waters
Box 5050

Burlington, Ontario

William G. Lepthiew

Base Civil Engineer

K. I. Sawyer AFB, Michigan

257 Canberra

K. I. Sawyer AFB, Mich. 49843

Mark Liebaert

Central Junior High
2213 Missouri Avenue
Superior, Wisc. 54880
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Vice President Commissioner, Third District
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Minnesota Pollution Control Agency Sierra
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M. D. Lubratovich
Assistant Director J. R. Marsh, District Engineer
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Duluth, Minn. 55806

Milton M. Mattson
SLSA
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Francis T. Mayo

Regional Director
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Box 270, Route 6
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Silver Bay, Minn.

Glen J. Merritt
2035 Columbia Avenue
Duluth, Minn.

Bob Meyers
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Opening Statement - Mr. Stein

PROCEEDTINGS

OPENING STATEMENT
BY

MR. MURRAY STEIN

MR. STEIN: The conference is open.

This Second Session of the conference in the
matter of pollution of Lake Superior and its tributary
basin in the States of Minnesota, Wisconsin, and Michi-
gan is being held under the provisions of Section 10 of
the Federal Water Pollution Control Act as amended.
Under the provisions of the Act, the Secretary of the
Interior is authorized to initiate a conference of this
type when on the basis of reports, surveys, or studies
he has reason to believe that pollution subject to
abatement under the Federal Act has occurred.

This conference first met on May 13 to 15,
1969, and met in Executive Session on September 30
and October 1, 1969.

As many of you know, we are dealing with one

of the most precious and clean water resources in the
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United States in Lake Superior. We are dealing with a

very, very complicated problem, and as all the testimony
at the first conference showed and the large amount of
material which came out later and the public interest in
this, we need all the help we can get if we are going to
come up with an equitable solution to the problem and
keep the waters of Lake Superior as well as the other
Great Lakes in fresh, clean condition for present and
future uses, to use them ourselves, and to hand them
down to future generations.

I have said this before, but I think it bears
repeating. The Great ILakes are the greatest single
source of freshwater in the free world. The miracle
has beén that they have remained fresh so long. I think
we have had pretty good 1ndisputable evidence that we are
seeing premature signs of aging of the lakes, the kind
that happens when civilization is around a fresh body
of water, the kind of aging that we have seen in lake
after lake in Asia Minor and in Europe that have had the
impact of civilization through the centuries.

The qﬁestion here is, can we afford to let

this rate of deterioration go on in the Great Lakes op
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are we going to take action to preserve i1it? I don't
think all the old conceptualisms that you might have had
are going to help the problem, that is this notion of
Federal rights, States rights, local rights, industrial
rights, and so forth. I think this is &a problem of sur-
vival and a problem that we all have to work on together
if we are going to come up with the answer. I think in
that spirit all the parties vitally concerned with this
problem have been working toward its solution.

At the last session of the conference we asked
that the States follow through on the various sources of
pollution and of various discharges into Lake Superior.
Again I would like to indicate we are dealing with a
multiplicity of discharges and not just one. The clean-
up of any single discharge is not going to save Lake
Superior as it wouldn't save Lake Michigan or save Lake
Erie or Lake Ontario. We have to get at all sources,
large and small, every one of them painstakingly, to
do it.

But due to the interest in the Reserve Mining
Company, we have asked .them to undertake further engi-

neering and economic studies relating to possible ways
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or means of reducing by the maximum practical extent the

discharge of tailings to Lake Superior. gsecretary Hickel

specifically recommended that Reserve Mining have a work-
ing copy of their report ready by this time, and we will
call on Reserve Mining representatives sometime during
this conference and if they have that report ready, of

course this will be considered by the conferees.

Again I would like to point out the statutory
rules of the conference. This is a conference between
the Federal Government and the State agencies. The
State agencies representing Minnesota, Michigan and
Wisconsin are here with the Federal representatives.
These constitute the conferees. All the other people
are invitees. And as in the past, we will have presen-
tations of views from members of the public and the
officlal agencies.

We are going to reverse the procedure that we
had last time, since the factual basis has been laid by
the official agencies. That 1is, last time we had the
Federal and State agencies present their material first.
This time we are going to give the citizens groups, the*

nongovernmental agencies, an opportunity to present

— |
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statements first.

I have a 1list of some of the people who will
present statements, but if you want to get on I would
suggest, 1f you have not gotten your name up to me or
one of the State agencies, that you get in touch with
Mrs. Rheta Piere.

Mrs. Plere, would you stand up? She has the
nice bright yellow dress on, so you can spot her. Get
your name to her and you will be called on.

T would like the panel members here to intro-
duce themselves. Could we start at the far end?

MR. TUVESON: Robert Tuveson, Minnesota PCA.

DR. ANDERSEN: Howard Andersen, Minnesota PCA.

MR. BADALICH: John Badalich, Minnesota Pol-
lution Control Agency.

MR. FRANGOS: Tom Frangos, Department of
Natural Resources, Wisconsin.

MR. MACKIE: Don Mackie, Department of Natural
Resources, Wisconsin,

MR. MAYO: Francis Mayo, Regional Director,
Federal Water Quality Administration, Chicago.

MR. BRYSON: Dale Bryson, Federal Water
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Quality Administration, Minnesota.

MR. PURDY: Ralph Purdy, Michigan Water
Resources Commission.

MR. FETTEROLF: Carlos Fetterolf, Michigan
Water Resources Commission.

MR. STEIN: My name is Murray Stein. I have
been designated by Secretary Walter J. Hickel as the
Chairman of the conference and am the representative of
Mr. Hickel.

Before we start, I would like to read a tele-
gram addressed to me. The telegram reads:

"Regret unable to be at your conference but
would like to urge that necessary steps be taken to
stop all pollution of Lake Superior from whatever source
without further delay. Would appreciate your reading
this telegram into the record."

Signed Philip A. Hart, United States Senator
from Michigan.

We are having Mrs. Virginia Rankin make g
verbatim transcript of the record here. Mrs. Rankin is
an independent contractor. We generally have the trgn-

script available in several months and the States wiijy

— |
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make a distribution to you. However, if anyone wants a
copy of the transcript beforehand or a portion of that
transcript, get together with Mrs. Rankin and make your
own arrangements with her, and, of course, if you make
satisfactory arrangements you can have the copy.

A word about procedure. We would like all
participants in the conference other than the conferees
to come up to the podium to make their statements and
identify themselves for the purposes of the record. If
you have copies of your statement, the conferees will
appreciate having them, but the first priority is to
give your copy to Mrs. Rankin so she can have an accu-
rate description of what you put forth. I can't urge
this on you too strongly, because this i1s quite a chore
for someone to stay here and take this down all day.

With that, we will first call on Burton H.
Atwood, the Regional Coordinator for the Department of
the Interior, for a short statement.

Mr. Atwood.
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BURTON H. ATWOOD, REGIONAL COORDINATOR

OFFICE OF THE SECRETARY

U. S. DEPARTMENT OF THE INTERIOR

DES PLAINES, ILLINOIS

MR. ATWOOD: Mr. Chairman, conferees and

ladies and gentlemen.

My name is Burton H. Atwood. T am with the

Office of the Secretary of the United States Department
of the Interior.

It is really a pleasure to come to Duluth
again today where it is still possible to get a breath
of fresh air and to look over the sparkling waters of
Lake Superior, which contributes so much to your economy.

The Department of the Interior has a broad
range of interests in this hearing, in addition to that
of the Federal Water Quality Administration, which is a
participant in the conference. Our Fish and Wildlife
Service, Bureau of Indian Affairs, Bureau of Mines,
Bureau of Outdoor Recreation, the National Park Service,
and the Geological Survey have specific responsibilities

in the development of this area and are, consequentiy,
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vitally concerned with what we accomplish here.

Today we are playing in an entirely different
ball game than existed at our first session almost a
year ago.

The people of the United States have indicated
that they care deeply about the quality of 1life they
have and they know that the processes that produce our
material wealth are the same processes that foul our ailr,
poison our lakes, destroy our land and kill our wildlife.

But they feel that they are hiring us to pro-
tect these resources and somehow they have been led to
believe that something is going to be done about it.
Now, I am afraid that they may become impatient if we
can't show some progress.

President Nixon has said:

"We no longer can afford to consider

air and water common property, free to be
abused by anyone without regard to the con-
sequences. Instead, we should begin now to
treat them as scarce resources, which we
are no more free to contaminate than we are

free to throw garbage in our neighbor's yard."
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Secretary of the Interior Walter Hickel has

committed us to a policy of preventing further deter-

ioration of the country's water supplies and calls for

"use without abuse."

So I think the time has come to forget juris-

dictions, to forget additional studies and collectively

|
. z
get off our "duffs" and get on with the job.

Secretary Hickel likes to recall his boxing
days. He believed in beating an opponent in the earliest
round possible. He found it the most economical, the
most effective and the best way to have all the fans in
your corner.

Collectively, we have the resources and
experience to knock out pollution. We may have missed a
little in the first round and the points may be counting
up against us, but by meeting the challenge now it will
be the least costly, the most efficient way to win, and
we will have the people for us and not against us.

MR. STEIN: Thank you, Mr. Atwood.

Are there any comments or questions from the

conferees?

Next we would like to call on Mr. Grant J.

—
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Merritt.

GRANT J. MERRITT
LAKE SUPERIOR TASK FORCE CHAIRMAN
MINNESOTA ENVIRONMENTAL CONTROL

CITIZENS ASSOCIATION, MINNEAPOLIS, MINNESOTA

MR. MERRITT: Mr. Chairman, conferees.

As Lake Superior Task Force Chairman of
MECCA--and I am really not the only one representing
MECCA; there are some 3,000 members of this Minnesota
Environmental Control Citizens Association--it is a
pleasure to again address this important conference
called to end the pollution of Lake Superior.

One year ago MECCA called for immediate
action to stop the dumping of taconite tailings in Lake
Superior, and strong action to stop the spoilation and
exploitation of this greatest body of water in the
world. Since this conference convened one year ago,
the only visible results are exactly what we feared the
most--"endless study."

Despite the increasing, convincing, and in

many respects conclusive evidence of the degradation of
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Lake Superior's waters, we still have no action to end

the dumping. Gentlemen, we again call for strong

measures to stop this destruction. There is much talk

1" -
about solving the problem, but unless we adopt a "get

tough" policy immediately we will all be consumed by
the rhetoric while Lake Superior is lost forever.

| What you gentlemen decide here on the guestion
of taconite tailings pollution of Lake Superior by
Republic and Armco Steel Corporations, operating through
their subsidiary, Reserve Mining Company, will have pro-
found repercussions throughout our land. If Reserve
Mining Company is required to stop this monumental
destruction of Lake Superior, and stop it forthwith,
there will be hope for the future of our environment.
If not, the results will be disastrous.

This is a test case. It will be a landmark if

we take this strong action and the results will be far-
reaching in their effects on other major pollution prob-

lems in the United States. This case might be titled,

therefore, The People Versus Reserve Mining Company, s

test case.

A brief review of Reserve's agttitude
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and the events since the May 1969 conference is not
encouraging. Following the May conference session,
Reserve hired Max Edwards, former Assistant Secretary
of the Interior, and Clark Clifford, former Secretary
of Defense as their Washington lobbyists. The policy
of Reserve Mining Company in hiring these former top
Government officials is highly questionable. Just last
month, for example, a secret meeting arranged by Sec-
retary Clifford, and attended by Reserve officials and
Congressman John Blatnik, was held in Washington, D. C.,
with General Clarke, Chief of the U. S. Army Corps of
Engineers. As everyone now knows, this issue of tail-
ings pollution of Lake Superior 1s of tremendous
citizen concern. Yet Reserve Mining Company arranged
a secret meeting in order to persuade General Clarke
that the Federal Permit issued by the Corps to Reserve
should not be revoked. If Reserve has nothing to hide,
we ask, why didn't they notify the news media of this
meeting? This kind of secrecy is inexcusable--yet
secret meetings between Reserve and the Federal and
State governments and suppression of important infor-

mation have become the order of the day in this
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"taconite affair.”

Since the Stoddard report was 1ssued on
December 31, 1968, Reserve Mining Company has never
wavered in its constant efforts to suppress information,
secretly influence Government officials, attempt to per-~
petuate its "density current theory," which plainly
does not work, and deny any and all criticism of its
operations. This shocking corporate attitude underscores
the urgent need for far-reaching reforms in our systen.
It is clear that Reserve will never end its dumping
unless forceful action is taken now. MECCA deplores
the continuing effort of Reserve Mining Company to
influence U. S. Government agencies by hiring the former
heads of those same agencies. We believe the public
" recognizes and will not stand for this attitude, which
might be described as "let the public be damned," which
is reminiscent of another era in American history, the
"Robber Baron" days of the 1890's.

The public is tired of the delays, the foot-
dragging and the stalling tactics of the Reserve Mining
Company and the State of Minnesota.

While the public clamors for action to end

— |
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this tailings pollution, Reserve Mining has engaged in
stalling tactics designed to hold off any action what-
soever. Just three examples of this stalling and foot-
dragging by Reserve Mining Company.

Recently Reserve Mining sued the State of
Minnesota alleging that the WPC-15 Federal-State water
guality standards were adopted illegally or, in the
alternative, that Reserve should be granted a variance
because enforcement would cause undue hardship in their
work. One could only hope that Reserve would show the
same concern for the hardship resulting from their con-
tinuing destruction of Lake Superior's pure waters.

Secondly, Reserve has moved to postpone the
State of Minnesota hearing ordered by Judge Donald
Barbeau, Hennepin County District Judge, to determine
whether Reserve is violating its State dumping permit.

And then third, Reserve has sought weak
recommendations or no action whatsoever from this
enforcement conference, has attacked Secretary Hickel's
recommendation that the Federal permit be, in effect,
revoked and has, in general, used every means at its

disposal to delay the action it knows is inevitable.
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Unfortunately, the State of Minnesota has

participated in this footdragging ever since the

Stoddard report was released. In the first place,

after the Stoddard report became public on January 16,
1969, John Badalich of the Minnesota Pollution Control
Agency blasted it as containing "irresponsible inter-
' and numerous

pretation,” "speculation and conjecture,’

errors.

Secondly, Governor LeVander of Minnesota has
refused to formally join this conference, thereby
seriously undermining efforts to obtain a solution to
tailings pollution through this conference.

Third, at the Executive Session of this con-
ference, which you remember last fall was held here in
Duluth, Minnesota, representatives repeatedly objected
to strong action by this conference, particularly the
strong action called for by Wally Poston. Gentlemen,
we think Mr.Poston was right and his suggestions
should have been followed. (Applause.) Instead, the
weak recommendation for further study, sponsored by the
State of Minnesota, of ways and means of reducing to

the maximum practicable extent the amount of tailingg
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discharged in the lake was adopted, and Reserve's
"Progress report" of these ways and means will soon be
before this conference.

Fourth, the State of Minnesota, represented
by Attorney General Douglas Head, vigorously opposed the
action of two citizen conservation groups, the Sierra
Club and the Minnesota Committee for Environmental
" Information. These conservation organizations sought
and successfully obtained, over the opposition of the
State of Minnesota, a writ of mandamus requiring the
pollution control agency to hold the hearing I mentioned
earlier to determine whether Reserve 1s violating the
terms and conditions of its State dumping permit.

Fifth and finally, the Minnesota PCA has
recently gone on record with the Corps of Engineers
opposing Secretary Hickel's recommendation which calls
for revocation of the Federal permit. This in effect
meansg that the State of Minnesota is now opposing the
higher standards recommended by Secretary Hickel for
Lake Superior, which is in ironic contrast with the
position of the State of Minnesota in connection with

nuclear power radioactivity pollution where the State
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of Minnesota is saying the Atomic Energy Commission,
the Federal Government, doesn't have high enough
standards, therefore we will adopt higher standards.
Fortunately, we do have some support from the Federal

Government and that support is more encouraging.

Secretary Hickel's letter dated February 11,
1970, to General Clark, Chief of the Army Corps of
Engineers, is a significant step forward in the battle
to save Lake Superior from the tailings. He recommended
that Reserve modify its method of discharge so as to
prevent any portion of the tailings from going beyond
the three-mile limit around the plant, either at the
surface of the waters, below the surface of the waters,
or on the bottom of Lake Superior.

Since Reserve cannot possibly modify its
dumping operation in order to meet these conditions,
Secretary Hickel was really saying the Federal permit
should be revoked. For this we commend him highly.

We only wish that he had shown courage enough to
recommend the same strong action through his own
Department of the Interior. Instead of accepting thes

weak recommendations adopted by this conference lasgt
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fall, Secretary Hickel could have called for a complete
end to the tailings discharge. He has the authority to
go beyond the recommendations of these conferees. More-
over, because of bureaucratic delay in Washington, it
was four months before Secretary Hickel signed the
recommendation proposed by this conference on October 1,
1969. However, in view of Secretary Hickel's strong
stand in February, we now urge this conference to follow
his lead and recommend revocation of both the State and
Federal permits.

We have also recently had help from another
source in Washington, Senator Walter Mondale. We are
most encouraged by Senator Walter F. Mondale's courageous
speech here in Duluth last week in which he called for
revocation of both the Federal and State permits. In
view of the political situation in this area, this step
was not an easy one for Senator Mondale, but he has the
courage of his convictions and we applaud him for the
forthright stand which he has taken. (Applause.) With
this kind of help from Washington, perhaps there is hope
for the future of Lake Superior.

It is time, gentlemen, to end the procrastination
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and get on with the adoption of strong action.

Tt has been said that the earth is going to

hell in a wastebasket. Applied to Lake Superior, it

may be said that Lake Superior is going to hell on a
chute. As a matter of fact, two chutes, from Reserve
Mining Company and Silver Bay. While pollution pours
into Lake Superior by the millions of tons, we debate
how we can establish new committees to study the
problem. This pattern of procrastination on the

life of Lake Superior is totally unacceptable. We
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cannot stand still for endless studies, months dragging

into years of delay while the pollution reaches epi-
Aemic proportions. Gentlemen, the time for study has
ended. The time for action is now,

We all know that the State of Minnesota

permit has been violated in several respects:

First, material quantities of matter soluble

in water are being discharged into the lake.

Secondly, there is material clouding or dis-

coloration of the water at the surface outside of the
three-mile zone specified in the permit around the

plant.
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And third, the tailings are a public nuisance.

Despite these violations, Reserve has been
allowed to proceed as usual this past year.

In view of the entire situation, we ask this
conference to adopt the following four recommendations
at this session:

1. Revocation of Reserve's Federal and State
permits as of December 31, 1970, the end of this year.

In the meantime, we ask for this conference
to direct Reserve to begin immediate construction of
on-shore disposal facilities in accordance with the
Stoddard report.

Then if Reserve Mining Company has undertaken
such construction and has progressed satisfactorily
during the remainder of this year toward on-shore dis-
posal facilities by December 31st of 1970, at that point
conditional permits could thereafter be issuéd until the
construction is completed no later than December 31,
1972.

And then 4th, we urge you to adopt the fol-
lowing finding, that no further study is needed.

In conclusion, today is Earth Day plus seven.
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t
If Earth Day and all the talk we heard last week abou

i anslate
saving the environment means anything, we must tr

this rhetoric into swift action. Gentlemen, you represent

the establishment and the burden of responsibility 1is
yours. The seeds of revolution are sown and are stirring
in the United States today and we cannot allow violent
revolution to occur. But neither can we allow the vio-

lence of pollution, which is already occurring, to con-

tinue.

As Ralph Nader has stated, pollution is indeed
violence. It is more sophisticated, perhaps, but violent,
nevertheless, because of its insidious impact on the
environment. This violent destruction cannot be allowed
to continue, yet continue it does. The failure of the
State and Federal Governments to stop this violent
destruction by Reserve Mining Company which is destroying
Lake Superior and its failure to do anything over the
last 16 months since the Stoddard report was issued
raises really frightful possibilities.

Gentlemen, the challenge is here. The public
demands action now. The question is, how will you

respond? We must accept the bold challenge as eXpressged
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by millions on Earth Day to save mankind from extinction.
If we do, we will move ahead with solutions that were
mere dreams yesterday.

We can, we must, gentlemen, stop the dumping
of tailings. We call on you to move clearly, definitely,
sincerely, even energetically, and, above all, immediatel
to stop the further destruction of Lake Superior.

Thank you very much. (Applause.)

MR. STEIN: Are there any comments or gquestions

You don't have to leave, Grant, because I have
one or a couple,.

I have said many times, we wouldn't need a pane
like this or perhaps a good lawyer like you in dealing
with pollution problems if &all you had to do was shut
down an industry to control it. Anyone can do that. I
think the challenge is to keep the industry alive if
possible and to control pollution.

We also have in this, as a basis of the recom-
mendations, a distressing number, I find, of ad hominem
arguments of respected members of the bar being
indicated as holding secret meetings. Not that

I was at any of these meetings, but I didn't

Y
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find any of this attitude of secrecy, and so forth and

SO Oon.

Again I think, as I said in my opening remarks,
unless we forget this conceptualism, unless Wwe all try
to work this out together, I am not sure we are going to

come up with an equitable solution. This conference made

a judgment after hearing all the testimony at the las?t
conference on a method and procedure to be followed where
we were going to find the facts and follow certain studie;
and try to come up with an agreed-upon judgment.

|

Mr. Merritt, of course it is your privilege not
to agree with the conference's recommendations, and T thi%k
it is pretty clear with this that you haven't changed your
position one bit from what it was in the first statement
you made. You just have not agreed with the procedure we
are undertaking here and you are suggesting we reverse
it.

MR. MERRITT: That is correct, Mr. Chairman,
except with oné exception. I think that right now we
are asking for even stronger action than we did a year

ago because of what has happened in the past year, not
#

only with regard to Reserve's hiring of these Washington
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lobbyists and members of the bar, but also because of
the State of Minnesota. As I have described, I have
given you five examples. There are more.

I don't think the conferees and perhaps you,
Mr. Chairman, realize the seriousness of this problen.
T mentioned the seeds of revolution are stirring in our
land today. I don't think that the governments, at
least from the evidence over the past year, realize the
impact of this continual study. About all we think we
can expect from this conference session during the next
two days is another committee or to wait for Reserve's
final report, which may come in sometime in July. Well,
what kind of action is that? I don't think this con-
ference realizes how serious the problem 1is.

MR. STEIN: Well, I think I understand your
point of view. I also think that it is characteristic
of people who think there is a conspiratorial form of
government or action in a particular area that everyone
else does not have a notion of the seriousness of what
the problem is about.

MR. MERRITT: Well, as Ralph Nader has pointed

out, Mr. Chairman--
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MR. STEIN: pPardon me, I think I waited until

you finished, Mr. Merritt.

MR. MERRITT: I am sorry. I thought you were
through. Go right ahead.

MR. STEIN: You may or may not disagree with
the judgment of the conference. I have known many of
these people for many, many years. In dealing with them
at the last conference and over the past several months,
I believe they recognize the scope and seriousnesgss of
the problem. They are really alive and well people
here.

Of course, you took the one man we had
here who is no longer working with our organization
and elevated his ghost to that of a hero. That is
great, too, becauge I like the guy. But I wonder if
that kind of tactiec will help solve the problem,

Grant, I really wonder.

MR. MERRITT: Well, we have several heroes, T
think, that we could go on. Wally Poston is certainly
one of the foremost and finest Federal Government employe
that we have seen and he stood up here, and it took coura

last fall to make his recommendations. I think that he
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should be recognized and I think it was very proper to
recognize him here today, because this does go in the
official transcript of this proceeding, as I think you

realize.

MR. STEIN: Again, no one has worked more close
1ly with Wally Poston during his career in this field than
I have, and I think everyone who is familiar with this
knows that. We have been close friends and colleagues
for 25 years.

But again, it is passing strange to bring up
the guy who Just doesn't happen to be here because he
changed his employment and make him the hero because he
isn't here to follow through with his statement.

MR. MERRITT: But why was his employment
changed? That is the question.

MR. STEIN: Do you think that is a proper
subject for this conference? That is the kind of thing
that I don't think is going to help clean up Lake Superior.

MR. MERRITT: Yes, but neither, Mr. Chairman,
is the kind of thing that went on in Washington last
month where Secretary Clifford called a secret meeting

with Reserve Mining Company without notifying any members
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of the press and the Federal covernment went right along|

with them. The Corps of Engineers could have notified
the press so we would know what was said and that the

Federal Government and the industry were working togethen
at that point. That is what 1s wrong with what hasn't

happened in this question.

MR. STEIN: I guess you didn't get the point
yet.

MR. MERRITT: Well, I think I agree. Apparently
we are at a little loggerhead.

MR. STEIN: The fact that you keep referring to
it as a secret meeting and repeating that again and again
by no means makes 1t a secret meeting except that you keep
saying it.

MR. MERRITT: Why wasn't the press notified,
then? It was a secret meeting and there has been govern-
ment suppression as late as last week. I could cite a
dozen examples of what has been going on in this past
year. The Corps of Engineers right now refuses to
release to the press and the public statements which were
submitted in accordance with the request of Colonel

McGinniss, the Chief of the District here in St. Paul in
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Minnesota. This is not an isolated example, Mr. Stein.
This is going on repeatedly.

MR. STEIN: Mr. Merritt, again I think we have
the thrust of your argument. If you think that those ad
hominem arguments where you are pointing out people and
places and alleged secret meetings and pointing to these
things as significant factors are going to be an aid in
solving this problem that we are all wrestling with, bles%
you. ButI think we have your view.

Are there any other comments from the conferees?

Go ahead. You have the last word or as many
as you wish. |

MR. MERRITT: ©No, I think I have spoken enough,
Mr. Stein. Thank you very much. (Applause.)

MR. STEIN: Thank you.

Now, I know there is someone else from MECCA,
but before that we would like to call on Mr. Charles
Stoddérd. You know, I have lived in Virginia for 25
years and the kids still think "damn Yankee" is one
word. T have known Charles Stoddard for many years, too,

and I knew him before his name was "Stoddard Report."

(Laughter.)
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CHARLES H. STODDARD
RESOURCE CONSULTANT, WOLF SPRINGS FOREST

MINONG, WISCONSIN

MR. STODDARD: Mr. Chairman, conferees and
citizens concerned about the future of Lake Superior.

T want to lay a ghost to rest. I am not a
ghost.

I do want to extend~ a hearty welcome to the
fold to those of you who have finally embraced the com-
pelling logic and the eternal verities of the highly
controversial Interior Department report. A year ago
every effort was made by high public officials to dis-
pute and discredit the report which pinned the tailings
on the taconite-polluting donkey of Silver Bay.

We have come a full circle., Last February
Secretary of the Interior Walter Hickel wrote a letter
to the Chief of the Army Corps of Engineers formally
endorsing the Interior Department study report and urged
him to require Reserve Mining Company in its revised
permit to clean up its highly polluting effluent. TIf
these encouraging words are followed similarly by tho;e

who sought to discredit the report with a will to come
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down hard on the polluters of this magnificant lake,
all will be forgiven.

In facing up to this enforcement issue, we have
several major issues which will test the whole concept of
and the value of our water pollution laws as effective
tools in cleaning up our dirty environment. It is fittin
that the basic test of these laws comes immediately after
E-Day--1) on our largest Great Lake, 2) with one of the
Nation's major polluting corporations, 3) in the district
of the congressman who authored the basic legislations.

These guestions will face you gentlemen who are
conferees and in whose hands the public has entrusted the
job of environmental management.

Probably the first and relatively simple ques-
tion is whether the small polluters whose septic tanks
leak into Lake Superior will feel the strong arm of law
enforcement while the big ones with their passports from
the big economic interests buy time with theilr well-paid
lawyers, lobbyists and so-called scientific consultants
with legal ruses to stall action.

A more fundamental test of the effectiveness

of the whole legal and administrative system which has
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developed since 1956 faces you. There is 1little evi-

dence that the complex pollution control structure is

really producing clean waters. In fact, not one river

or lake, to my knowledge, i1s in petter shape than it

was 14 years ago.

The reason? Not because of the will on the part
of the administrators, but because public agencies are
expected to prove that effluenf from each source is a
pollutant rather than to require the polluter to prove
the quality of his effluent as being harmless.

Now we are faced with more procedural problems
in a complex web of State-Federal relationships which
enable agencies to pass the buck while polluters merely
profit from the further environmental degradation.

All this adds up to study, study, study,
delay, delay, delay. All of this procedural footdragging
leads us today to a direct challenge to cut the Gordian
knot. But you will be told again and again by certain
spokesmen that taconite tailings are merely sand despite
overwhelming evidence to the contrary.

In this day of advanced geology and soils

technology Webster's definition that sand is ground up
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rock lacks precision. The professional textbook on the

subject is W. H. Twenhofel's Principles of Sedimentation,

in which he sets forth Wentworth's size classification
of various particles of materials, sand, silt and clay:

Sand ranges in diameter from 2 millimeters fto
1/16 millimeter.

Silt ranges from 1/16 to 1/256.

Clay is less than 1/256 or 4 microns.

The U, S. Geological Survey reported that 90
percent of the Reserve Mining Company's taillings were
less than 4 microns, that is clay particles, equivalent
to 5,400 tons of daily discharge. An even larger pro-
portion is in silt size particles. Therefore, to identify
this material, as it is constantly called in the press
and other places, as sand is inaccurate. Clay and silt
particles are circulating in Lake Superior from the Silve
Bay source.

Another matter, Reserve Mining Company's own
data shows less than half of the tailings are in the
Reserve delta.

I did not come here today to split definitions,

though I did want to lay that repeated piece of informati

N
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to rest.

One other significant fact needs to Dbe
pointed out. This interminable footdragging, legal
procedure, political manipulation is not unknown to
one of Reserve's two owners, Republic Steel. The
record shows that it has taken five years for the city

of Cleveland to get enforcement action on a fantastic

air pollution problem caused by Republic.

Republic is now in the courts in Chicago and
Cleveland for nearly outright defiance of water pollu-

tion enforcement actions.

Perhaps it is time for the people in north-
eastern Minnesota to look again at this so-called good
corporate citizen who is using the law to continue its
profitable damage to our Lake Superior environment.

It is time to call a spade a spade. Pollution
is taking place in violation of the Minnesota State per-
mit. This permit must be amended to provide for on-land |
tailings disposal or revoked. Despite a recent news“
release which purports to require that the State must
certify to the U, S. Army Corps of Engineérs that Reservé

is violating State water quality standards, the Corps can
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act on its own motion and should without further delay.
This conference is now nearly a year old.

Some progress is evident and more is needed. The people

in this area want Lake Superior cleaned up now. If the

great national demand for clean environment was loud and

clear last week, this conference can strike a blow this
| week by positive action today. Anything less will be a
% discredit to the law, its proponents and its administrato
If it fails, all of you fail and you will leave
L a tragiec failure to unborn generations. This cannot and
must not happen,

Thank you. (Applause.)

MR. STEIN: Are there any comments or gquestionsf

Chuck, weren't you Director of the Bureau of
Land Management in the Department of the Interior?

MR. STODDARD: I served for three years there,
yes.

MR. STEIN: One of the top spots in the Depart-
ment?

MR. STODDARD: That is right.

MR. STEIN: Well? since you were the head of

that, as a former high top government official, I really

|
i

rs.
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don't see anything sinister in you taking a position on

this case, do you?

MR. STODDARD: No, I didn't--

MR. STEIN: All right. O0.K. Thank you.

MR . STODDARD: I just wanted to indicate that
we have got a lot of procedures, Murray.

MR. STEIN: Right.

MR. STODDARD: And they have got to be cut
through if we are going to make some headway on this,

MR. STEIN: That is right.

MR. STODDARD: We can't let procedures deléy
us any longer. I had those problems in the Bureau of
Land Management. I cut through procedures. I raised a
little h-e~1-1 out in Oregon and I had a run-in with
lumbermen out there over sustained yield management of
their lands and it became too hot politically for some
people, but I think we have got to go down fighting even
if we have to go down.

MR. STEIN: Yes, I know. As you know, I
followed that case blow by blow, we both did together.

But the point is when you left the Bureau you

didn't cease being and you have kept movihg‘for what you
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were dealing with.

MR. STODDARD: That is right.

MR. STEIN: And I think you are bringing a lot
to the party with your background. So I really don't
see anything wrong with former top government officials,

such as you are, taking a side in any particular conserva

tion issue and pushing it.
Thank you very much,
MR. STODDARD: Any more questions?

MR, STEIN: May we have Dr. Charles Carson of

MECCA?

DR. CHARLES E. CARSON
ASSOCIATE PROFESSOR OF GEOLOGY
WISCONSIN STATE UNIVERSITY

RIVER FALLS, WISCONSIN

DR. CARSON: Mr. Chairman, members of the con-
ference, ladies and gentlemen.

I am a member of the Board of Directors and
Associate Professor of Geology, Wisconsin State University

in River-Falls.

Last year at this conference evidence was
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presented to show that taconite tailings from the Reserve
plant at Silver Bay were damaging the water quality and

biota of Lake Superior. Specifically, discoloration and

increasing turbidity of the water were cited and increased
eutrophication potential from added minerals. In addition,
bottom fauna essential in the food chain to trout were
shown to be damaged.

Since that time, the PCA of Minnesota, through
WPC-15, has recommended turbidity and suspended solids
maxima that Reserve says it cannot meet without destroy-
ing the tailings density current. Reserve is at present
challenging the State standards and has also presented
19 alternate disposal plans to the PCA on April 9,
1970. More recently, the Federal Water Quality Laboratory
in Duluth has released reports showing that, contrary to
Reserve's contention, tailings are biologically active in
concentrations of only 1 milligram per liter over a sig-
nificant area of the lake. Thus the fact that large
portions of the tailings, namely silica, are comparatively
inert electrically has in no way insured that they were

"inert" biologically. In fact, the relatively stable

suspension of fine silica, as compared to natural strean
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clays, probably only enables the silica to be more
effective biologically. And this says nothing of the
incomparably more active tailings constituents such as
phosphorus. There is no doubt any more that tailings
are potentially and actually harmful.

The only questions now remaining are how will
Reserve attempt to solve this problem and whether they
will. In their April 9 testimony before the PCA,
Reserve presented 19 alternate plans, some suggested by
consultants, for disposal of tailings in various ways
that would partially or wholly restrict them from Lake
Superior. Most of the first 11 proposals were concerned
with on~land disposal of tailings in the Lax Lake area
above Silver Bay or at sites farther inland. Great
efforts were made in Reserve's report to show the hor-
rendous difficulties attached to these proposals. They
started with a diagrammatic profile of the route from
Silver Bay to Babbitt which had the vertical scale
exaggerated 50 times over the horizontal, thus making
the uplands behind Silver Bay appear to be of mountainous
proportions. After this frightening prospect came an

estimate of up to $195 million to pay for Lax Lake
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disposal.

But even more horrible specters were conjured

up. It appears that Lax Lake disposal would violate

sound conservation. Naturally, with their fine record of

environmental concern, Reserve painted a dismal picture

of wholesale destruction of, I quote, "prime hunting,

fishing, recreation, and resort country, with both
seasonal and year-around homes. All would be covered by
the tailings basin; Lax Lake itself would cease to exist.
Dust from blowing tailings could be expected to affect
the region." And worse yet, a' "huge tailings basin'
would be "poised high above the residences of the Beaver
Bay region," constituting a truly dreadful "safety hazard
With relief, Reserve concluded that this straw-man pro-
posal would have to be abandoned.

The first Lax Lake proposal was followed by one
suggesting disposal near the mine at Babbitt. For winter
operations a huge thaw-shed was envisioned or else elec-
trically heated railroad cars. This proposal, like the
first Lax Lake proposal, was regarded as totally untenabl

and was consequently abandoned. Following this one,

numbers 3, 6, 7, 8 and 9 all dealt with one type or other

[¢)]

n
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of disposal in Lax Lake and were abandoned for reasons
similar to those given in proposal number 1.

Proposal No. 4 suggested disposal by deep
pipe into the lake. It presumed that deep water depo-
sition of fines would preclude them ever rising to the
surface, & presumption by no means certain. Further-
more, in light of the recent water lab evidence concern-
ing biological activity of tailings, something Reserve
ignores, such disposal would be even more questionable.
Reserve "abandoned for the present" this idea, but since
it is relatively chéap and would mask pollution for some
time it is likely they will reconsider.

Proposal No. 5 involves tailings disposal
under a "protective curtain" 100 feet deep. The fines th
would presumably pass into deep waters underneath this
curtain and never mix with the surface waters. Exactly
the same criticisms can be made of this proposal as were
made of the deep water pipe. In addition, there is 1ittl
likelihood that the waves of Superior would respect any
curtain that is not made of concrete and steel.

Proposals 10 and 11 are similar to the Lax Lake

proposals and proposal number 2, and some of the same

pn

U
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difficulties were encountered. These were abandoned.

Proposal 12 was similar to the deep water pipe

proposal and the same objections can be raised. It was

abandoned.
Proposal No. 13 was for a lakeshore tailings

pond behind a dike composed of coarse tailings. Excess

water would be reprocessed. This idea would keep tailingsg
from the lake, but after attaining some size it is pos-
sible that the dike would be "unsightly," according to
Reserve, certainly an aspect of their present program
which has never concerned them. Also dust blowing over
the surface would possibly be a problem. If dust is not
& problem with the delta now, why should it be in some
future pond? Reserve continues to study this one.

Proposal No. 14 was for a thickened coarse
tallings delta. This idea concerns building up the
snout of the delta with coarse tailings, protecting this
with pilings or rock dikes, then pumping the fines through
a pipe into 150 feet of water. This is a variation of
the deep water pipe proposal and questionable for pre-
cisely the same reasons.

Proposal No, 15 is for construction of an
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underwater sand reef for bottom fauna and fish. Reserve
claims this would greatly help fishing, and best of all,
"No tailings would be seen entering the lake." Hidden

effluents are always attractive. They are still effluentg,
however. The same obJections are railsed by MECCA to this

proposal as were raised to the deep water pipe and similar

proposals. Great storms on Lake Superior can have a wave
base reaching the projected depth of 150 feet, and lesser
ones may generate rip currents sometimes reaching it, and
thus fines would be put in suspension. Reserve is hot for
this onej; MECCA is not.

Proposal No. 16 is for a small boat harbor and
swimming area. Tailings would be used for construction
and to make a beach. The prospect of government aid
here intrigues Reserve, and they grudgingly admit that
such a facility, if it is built, should be controlled
and operated by the village of Silver Bay.

Proposal No. 17 is for dry-cobbing of rod
mill feed, reducing the discharge of tailings to the lake
by 30 percent, but these 30 percent would be deposited on
land somewhere--but the remainder, I should say.

No. 18 was for screening ore ahead of the rod
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mill, and according to Reserve, it would, among other
things, permit use of lower water velocities in trans-
porting waterborne solids.

T might point out that these two, 17 and 18,
should have been considered a long time ago.

The last proposal, No. 19, covers a broad
range of possibilities, or at least finally admits they
exist. It is entitled, "By-Product Use of Tailings."

One interesting suggestion here is that tailings can be
used as filter media in municipal water plants.

In brief, then, Reserve's proposals range from
threatening and expensive Rube Goldberg devices, calcu-
lated to strike terror into the hearts of their own
workers and conservationists, to ideas which would only
hide pollution to, finally, a few possibly sound ideas.
Some demonstrate, either by their difficulty, such as on-
land disposal, initial engineering blunders in first
designing Reserve, and others, 17 and 18, subsequent
engineering sloth. 1In other words, a lot of the present .
trouble could have been avoided long ago had Reserve

chosen. So we see, once again, the cost of yesterday's

bullheadedness.
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There is little doubt that some combination
of proposals 13 and 16 through 19 could easily solve
Reserve's problem. Regarding 19, some thought ought to

be given filtering fines by either draining or forced

pumping them down inside the delta. This might be

cheapest of all. TIf they filter, then maybe they will

filter themselves. I suggest they consider it, and I
| won't charge any fee either.

Some of Reserve's suggestions, then, merit
consideration and shed a glimmer of hope that at last
this company is coming around. However, MECCA will not
hold its breath until concrete and solid action is under
way. There have been too many tricks pulled before to
warrant high hopes now. Still, the world's largest
taconite plant and a company accounting for 12 percent
of all U. S. iron ore production--10 million tons
annually--is certainlybcapable of significant action if
it chooses. And an annual net profit in the neighborhood
of $60 million easily eliminates Reserve from the poverty
class, even though they sometimes pretend to bankruptcy.
If only a little of the genius that goes into the design

of such facilities as Reserve and the cautious Jjudgment,
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and even scheming, that goes into administering them
could be put to true social concern, recycling, and
environmental efforts, this would be a far better land.
Tt would forever prevent revolutionaries from seeing
their mirror-images in certain corporations, and would
make it unnecessary for John Blatnik to state that, "Man
is going to learn to control his environment if it kills
him," (laughter) as such "learning" is now doing. Tt
would do more for buillding a freer, better society than
Just about anything, and would materially reduce the
premium now placed on sycophantic toadies, which is
rapidly killing us all.

Thank you. (Applause.)

MR. STEIN: Thank you, Dr. Carson, for an
excellent statement.

Are there any comments or questions?

I do see a glimmer of hope. I really think we
are getting closer together. This is great.

DR. CARSON: Thank you.

MR. STEIN: You know, you refer to a glimmer of

hope, that is yours, and I really think with the analytic
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work that your group has done, and hopefully we will be
hearing from the other parties, this is very encouraging
indeed. Thank you very much.

DR. CARSON: You are welcome.

MR. STEIN: May we have Mrs. Arlene Harvell of
the Save Lake Superior Association, Two Harbors, Minne-

sota.

MRS . ARLENE HARVELL, EXECUTIVE DIRECTOR
SAVE LAKE SUPERIOR ASSOCIATION

TWO HARBORS, MINNESOTA

MRS . HARVELL: I am Mrs. Arlene Harvell and I
am currently serving as Executive Director for the Save
Lake Superior Association, an organization which is com-
posed of membership in Minnesota, Wisconsin, Michigan, ang
Canada.

Gentlemen, 11 months ago when the Save Lake
Superior Association first addressed this conference we
represented 800 members. Today SILSA is 14 months old
and we are now speaking for over 2,200 residents of
Minnesota, Wisconsin and Michigan. Lake Superior 1is our

environment. OQur health and welfare are tied to its
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future.

on May 14, 1969, as part of our testimony at
the initial session of this conference, Wwe presented
over 100 letters of personal testimony for the record.
If you have taken the time to read even a few of those
statements, many of them notarized eyewitness accounts
of pollution, you will realize that they are still valid
today. Their predominant message was: Yes, we can see
that taconite tailings as well as other pollutants are
destroying the beauty of Lake Superior. Their predomi-
nant plea was for strong enforcement action. It still is|

Currently,we recognize four major priority
issues which this conference should be concerned with.
They are:

1. The inadequate sewage treatment facilities
for communities already established in the TLake Superior
Basin as well as for those areas anticipating development|

2. The degradation of Lake Superior through
the effects of industrial waste discharges, particularly
the current damages being inflicted by taconite tailings.

3. The indiscriminate development of Lake .

Superior's shoreline areas, including the building and
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expansion of powerplant facilities.

4. The despoiling of Lake Superior by the
discharge of dirty ballast and sewage wastes from cargo
vessels.

In reference to these issues SLSA submits the
following recommendations to this conference for their
consideration:

1. We encourage the preparation and publica-
tion of plans and cost proposals for future sewage treat-
ment facilities to be built in the Lake Superior Basin.
Citizens cannot be expected to act intelligently on this
priority issue without adequate knowledge of the full
scope and cost involved in the long-range plans for the
Lake Superior Basin.

2. Tt is our understanding that the E. T.
DuPont deNemours Company has announced plans to build a
waste treatment facility at their Barksdale, Wisconsin,
plant. A commitment to those plans would be very com-
mendable and we are watching for the construction to
begin.

Concerning the pollution of Lake Superior by

Reserve Mining Company's E. W. Davis Works at Silver Bay,
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Minnesota, the Save Lake Superior Association contends
that the only effective means of eliminating this pollu-
tion is by total on-land deposition of the tailings.

To date, it appears as though Reserve Mining
Company's actions, first of hiring former Government
administrators who are former members of regulatory
agencies which have been and continue to be involved in
the taconite tailings issue, and also their action of
seeking court appeals to Minnesota's new federally
approved water guality standards, can only serve to pro-
long implementation of pollution control measures. We
feel that such actions, rather than serving to "relieve"
the concern that over 180,000 citizens of Minnesota
expressed last May 13 through 15, these actions have
only served to increase the concern about this corporate
citizen's intentions.

SLSA must call for an immediate revocation of
both the U. S. Army Corps of Engineers permit and the
permit issued by the former Minnesota Pollution Control
Commission on the following grounds:

a. The tallings are traveling beyond the nine

square miles of permit area.
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b. The tailings are contributing to, if not a
cause of, the discoloration of Lake Superior waters and
therein also constitute a public nuisance.

c. There has been sufficient scientific evi-
dence to presume damage to interstate waters.

d. Scientific evidence has shown that the
taconite tailings do have a deleterious effect by reduc-
ing organisms that are necessary to fish life.

SLSA asks, therefore, that this conference
request the U. S. Army Corps of Engineers and the U. S.
Bureau of Mines to make a joint analysis of the various
on-land disposal methods, sites and economic feasibilities.
This study should utilize and compare techniques currently
in use at other taconite processing facilities.

3. SLSA would like the consideration of a lake
shore zoning concept for the entire Lake Superior Basin.
All new development proposed for the Basin would require
that the developer submit an environmental impact analysis
taking into account both recreational and commercial
aspects. This analysis could then be submitted to the
proper governing authorities and made available for publig¢

scrutiny for a period of six months prior to issuance of
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permits to build and/or to operate. All such permits
would be subject to automatic revocation in the event
that their operation was found to be lowering the quality
of Lake Superior significantly.

I, While SLSA approves the intent of regula-
tions restricting wastes from small watercraft, we insist
that the same restrictions should be applied to commerciaﬁ,
recreational and Federal vessels alide. A means of elimi-
nating the discharge of pollutant ballast water must be
initiated immediately.

The Save Lake Superior Association has recog-
nized these facts:

First, that Lake Superior is worth saving;
secondly, that she needs saving; and third, that there
is a majority who are in favor of saving her.

We feel that we have provided you, the con-
ferees, with ample support for taking a firm stand on:

Plans for adequate sewage treatment facilities,

For revocation of Reserve Mining Company's
permits to dump tailings into Lake Superior,

For total Lake Superior Basin planning to pre-

vent pollution
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And for the elimination of ballast water and
other wastes from all vessels on Lake Superior.

SLSA, the Save Lake Superior Association,
will support you in enforcing the conditions of all per-
mits and in upholding the highest water quality standards
for Lake Superior. Gentlemen, the rest is up to you.
(Applause.)

MR. STEIN: Thank you, Mrs. Harvell. T
particularly want to thank you for calling our attention
to some other pollution problems in Lake Superior other
than the taconite tailings. (Laughter.)

Are there any other comments or gquestions?

If not, thank you very much.

May we have Mr. John T. Shiner, Chairman of
the Students for Environmental Defense.

By the way, if anyone can't appear at the timé
I call their name, don't hesitate to speak up. We are
not cutting anyone off and you are not going to be
irrevocably lost. We will make other arrangements.

Do we have Sister Beverly Raway here?

SISTER RAWAY: The student president will

present our statement.
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BOB MEYERS, PRESIDENT
STUDENT COUNCIL, DULUTH CATHEDRAL

HIGH SCHOOL, DULUTH, MINNESOTA

MR. MEYERS: Mr. Chairman, distinguished memberé
of this conference and fellow citizens.

My name is Bob Meyers, and as president of the
Student Council T speak on behalf of the students of
Duluth Cathedral High School. ?

A matter which concerns us all brings us
together today, the future of Lake Superior. As a member
of the generation which has a special interest in the
future, I am grateful for the opportunity to address you
today.

We at Cathedral are concerned about the future
of Lake Superior and the results of this conference for
several reasons.

First of all, we have been made aware of the
relationships which exist between man and his environmenﬂz
and of the dangers which face man if they ignore these
relationships. We knhow what has occurred in other rivers|
and lakes because of the unthinking misuse of thesge

natural resources. Because we cannot be certain of all
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the effects of the materials, inert and otherwise, o
deposited in Lake Superior, we believe it is essential
that all other reasonable precautions be taken now to i

prevent an upset in the ecological balance of the lake.

We are learning all too late that it is easier to prevent

i
pollution than to cure it and we hope that this conferenc@
will be a step 1n the right direction.

|
|
Secondly, because Lake Superior is part of our

backyard, we have often selfishly considered it to belongi

l
only to those whose boundaries touch its shores. We can |

no longer afford to think in these terms. We are not the

t

|
only beneficiaries of its wealth. Lake Superior is a

natural resource which belongs to all of the people of
the world, present and future. We who live near the lake
bear the responsibilities of preserving it clean and pure
for all those who come after us. None of us want to be
responsible for the formation of another Lake Erie.
Finally, because we feel it so keenly that we
share the responsibility for keeping Lake Superior clean,
we at Duluth Cathedral want to offer today our energy
and cooperation in any way we can to industry, science

and government in whatever way we will be called upon to
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assist them now or in the future and we hope that these

forces will begin to work together for the good of Lake
Superior and the entire northern community.

Thank you. (Applause.)

MR. STEIN: Thank you.

Are there any comments or gquestions?

If not, thank you very much.

Now, before we go on, I would like to make a
point about expediting the conference. We would like to
have people who are here in live bodies ready to come
up when we call on then.

Again T will ask Mrs. Piere to stand up. Will
you stand up, Mrs. Piere?

Anyone who wants to talk or make a statement
should get in touch with her. She will give me the
names and we will call on them. Please be prepared to
come up promptly and make your presentation when I call.
on you.

With that we will stand recessed for 10 minutes.

(RECESS) !
MR. STEIN: Let's reconvene. “

Is Mr. Shiner available at the present time
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to speak for SCOPE?
MR. SHINER: Yes, sir.

MR. STEIN: Mr. Shiner, would you go ahead.

JOHN T. SHINER
MEMBER OF GREAT LAKES REGION
STUDENT COUNCIL ON POLLUTION AND ENVIRONMENT

MINNEAPOLIS, MINNESOTA

MR, SHINER: Mr. Chairman, conferees, ladies
and gentlemen.

In January of this year Student Council on
Pollution and Environment, SCOPE, was formed, with help
from the Federal Water Quality Administration, to provide
the Department of the Interior contact with student

leaders interested in our environment. Students are

indeed interested in our environment and for good reasonsg

We have high ideals not yet blunted by realitie
of profit, friendships and narrowmindedness.

We face the consequences of today's misuse of
everyone's environment and must somehow strive to pro-

téct mankind, an endangered species.

I am here today because Lake Superior is import

ant
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and threatened. ILake Superior is important because it
is a large clean body of freshwater, one-twelfth of all
the freshwater in the world, and it is the last unpol-
luted Great Lake. It is threatened by man in many ways,
the most important being U. S. Steel, Duluth-Superior
Sewage, and,of course, Reserve Mining.

My comments will center upon Reserve Mining
because they alone are fighting with every trick imagin-
able. They have denied evidence; they have met privately
with high government officials; they have obscured any
middle ground and polarized public opinion.

They have denied evidence. Consider this
Reserve statement on green water:

"We learned that on the infrequent occasions
when we saw 'green water' it was, more often that not,
located in areas far removed from our tailings
discharge point. And close inspection revealed
that the source of the 'green water' was not our
tailings."

Compare that statement with this by the Federal

Water Pollution Control Administration:

"On each visit, areas of green water were
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always present beginning at the Reserve Mining Company
effluent delta and extending down the lake in a south-
westerly direction. Continuous masses of 'green' water
have been traced with diving operations and photography
to just northeast from the mouth of Gooseberry River."

They have met privately with high government
officials. Clark Clifford, the former Secretary of
Defense, was hired by Reserve Mining Company to inter-
cede on their behalf with the Army Corps of Engineers.
A meeting was set and Reserve officials flew to Washing-
ton on March 18, 1970.

They have obscured any middle ground and
polarized public opinion.

In the presentation Reserve made last May 13
they included the Mayor of Silver Bay, who presented an
appeal to the conferees that they not wreck the town.

The Army Corps of Engineers in letters sent to
interested parties after the March 18, 1970, meeting
requested comments on, and I quote, "potential conse-
guences of a precipitous suspension of Reserve's opera-
tions on the economy of the area." In short, they are
asking what would happen if Reserve were shut down.

In a WCCO news special titled "Short Cut to a
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Ghost Town," the townspeople of Silver Bay expressed
their concern that the town would be shut down if any

action were taken against Reserve's tailings.

In each of these instances Reserve has chosen
to accentuate extremes rather than to seek any real solu-
tion. Surely we must all realize that any realistic
solution to Reserve's problem will not result in a shut-
down of the Silver Bay plant. I do not advocate such a
shutdown and I don't know anyone who does.

In allowing the people of Silver Bay--in
allowing the people of Silver Bay--to worry about such
extremes, Reserve Mining Company must compete with, of
all people, Spiro Agnew as one of the great polarizers
of our time. (Laughter.)

Anything that man does, in principle, has a
harmful effect upon his environment. If he clears a
forest for a cornfield he has destroyed a stable com-
plexity and replaced it with a weak simplicity, but a
cornfield enables man to multiply and become interested
in other things, so we have a balance between a weaker
ecosystem and some spare time.

In truth, the situation at Reserve Mining is no
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as simple, but there is a short cut to help us find a
solution. The short cut I am referring to is called
excess profits.

Reserve's plant, with a capacity of 9 million
tons, was built at a cost of $300 million without a
closed water system. The Erie Mining Company, with a
lesser capacity of 7-1/2 million tons, was built at a
greater cost of $400 million with a closed water system.

While I realize that this is a most simple
analysis, I think that it points up the large expense
required of all the other taconite processers. Reserve
Mining should not continue to profit from degradation
of our environment.

The conferees will see at this conference the
19 alternatives presented by Reserve Mining Company. May
I suggest the logical utility of adopting criteria to
act as guidelines for Reserve? Some criteria which would
immediately come to mind might be:

1. Assurance that any dust problem would be
contained.

2. That tailings be reclaimable for later use.

3. That the Lax Lake recreation area not be
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destroyed, but because Lake Superior 1s more important
than Lax Lake, this area may be modified considerably.

L. That any flocculant or coagulant used must
be extensively tested by both the Federal Government and
by Reserve for chronic effects on fish and wildlife.

Gentlemen, before stating my conclusions and
recommendations, might I suggest that the control of
permits, such as those now administered by the Army Corps
of Engineers, be instead governed by the Federal Water
Quality Administration. Secondly, I would advocate
direct legal action by the Federal Water Quality
Administration rather than reliance upon other legal
departments.

Conclusions:

Reserve has reached the wrong conclusions in
the face of painstaking efforts by the Federal Water
Quality Administration.

2. Reserve has sought a polarization of
attitudes designed to win their battles dishonestly.

3. Reserve has a significant economic advantag

over other taconite producers.

[5°)
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Recommendations:

That the conferees continue theilr sharp
interest in protecting Lake Superior and attempt the
very difficult transition from interest to action.

2. That the conferees note criteria for
alternate means of tailings deposition.

3. That the conferees promote a policy of no
profiting while polluting.

To conclude, gentlemen, may I quote Dr. Albert
Schweitzer:

"Man has lost the capacity to foresee and
forestall. He will end by destroying the earth."

Let's all try to prove him wrong.

Thank you. (Applause.)

MR. STEIN: Thank you. Mr. Shiner, don't run
off. I wish most of you would stay up there.

I want to thank you for a very thoughtful
statement. I am getting more and more convinced about
this generation gap. Do you know who was the great
polarizer of my time?

MR. SHINER: Who was that?

MR. STEIN: Admiral Richard Byrd. (Laughter

and applause.).
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T would like to bring you back to one point
which you said, though, and I think this is a fundamental
point, not Jjust here, but in all the citizens group
relations with their government and with their officials,
and that is the notion that something is wrong or some-=
thing is illegal about any interest group having, quote,i
a private meeting with top government officials. This
is how I spend most of my time, and I suspect the State
officials, having private meetings. One, I would like to
say, it is not because these meetings are private, and if
we ever took the trouble to call the press to tell thenm
about all the meetings we are having, we would wear out
our welcome in five minutes and no one would care less.
Most of the meetings anyone can come to if they want to
come., It is not that they are secret or private. They
are generally so either parochial or technical that
people are left to their own devices.

And the second point, it seems to me, under our
society 1f anyone asks me as a government official for a
private meeting, my door is always open and we keep it
open and that is our policy, to keep it open. If we,gfe

talking about nonpolarization and we are trying to get
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together, we have to use all the techniques we can, and
one of the time-honored techniques in this country is
having meetings with various parties to a controversy and

trying to bring them together.

The point is, in a democratic society, fortu-

nately, you can always throw the rascals out and if you

i
!

don't have enough faith in your public officials to trusﬁ

P
i
1

them in a private meeting with a special interest group
in the field that they are working in, then it seems to {
me you need new officials, (applause) because if you give
that up, if you .give that up, you are giving up one of
the real cherished privileges of a free society. You
and us and everyone is entitled to privacy. This is not
like a big brother society where everything you do has
to be turned inside out like a piece of bread that we are

kneading. You can, if you want privacy, get that privacy

The government will protect your right to that privacy,
the Constitution will protect the right to your privacy.!
This is what makes a free society work. Please don't
knock it and go against it. We must have this.

And the reason I am taking so long in saying

%his to you, if this is the kind of thinking you get, Jus

.
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try to figure out where this is going to lead. There

are some things here in working under the Constitution
in a4 free society which are just as important to preserve
as cleaning up pollution.

Are there any other comments or questions?

If not, thank you very much.

MR. SHINER: Mr. Stein.

MR. STEIN: Yes.

MR. SHINER: I might just try to ad lib--

MR. STEIN: Go ahead.

MR. SHINER: ~--and tell you why we seem to be
so upset about this particular meeting.

There are aspects of the previous boss of the
people who have the opportunity to make the decision,
the important decisions, being hired and paid by Reserve
then to, theoretically, reverse their opinion and
present the opinion with some authority to the Army
Corps of Engineers in this case. And while it may not be
this particular meeting, it does seem that the Army Corps
of Engineers do tend to cooperate far better with com-
panies like Reserve Mining than they will ever cooperate

with various citizens groups. (Applause.)
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MR. STEIN: Again, everyone is entitled to
make his own judgment. I don't share that judgment.

I have worked with the Army Corps of Engineers, again,
for a quarter of a century. I think if you are think-
ing in terms of conspiracy and secret meetings, you
can get to that. However, Mr. Shiner, you can analyze
the facts of a particular situation, analyze them
very, very well both from your recommendations and your
presentation. I recognize that this business of
governmental relationships, governmental agencies

and rights being in a social field are perhaps a
little more complex than even analyzing a physical
situation of the pollution or nonpollution of a
particular watercourse,

However, I suggest that it might be very
fruitful if you did not Jjust take statements or accusa-
tions or contentions in this field as they are given,
but rather you looked into them very, very carefully.
As far as I know, the Army Engineers are pretty
responsive to the public will. I don't know if
any of their people are here. The Army Engineers, on

the other hand, a lot of people have said, have as big a
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constituency as aﬁy governmental agency in the country
has and they don'f have this constituency without having
thorough public hearings, having their ears to the
ground and painstakingly doing their homework.

Again T ask you not to make any of these broad
value judgments, but look into each case and see this,
and perhaps your attitudes or your mind may change.

MR. SHINER: Thank you very much.

MR. STEIN: Thank you. (Applause.)

May we have Martin Hanson. Secretary of the

Wisconsin Resources Cohnservation Council.

MARTIN HANSON, SECRETARY
WISCONSIN RESOURCES CONSERVATION COUNCIL

MELLEN, WISCONSIN

MR. HANSON: Mr. Chairman, my name is Martin
Hanson. T am secretary of the Wisconsin Resources Con-
servation Council, which is an organization of about 40
groups 1n Wisconsin banded together for the wise use of
our natural resources.

I would like to endorse what other speakers

have said here rather than repegting it, such as Grant
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Merritt and this young student who was here prior to my
coming up here.

I think the point is that Reserve Mining does
pollute Lake Superior and that on-land disposal is
possible. All of you gentlemen sitting at this table
in one way or another are government pollution control
and that is the name of your agencies, so do what it
says, Just give them an order for on-land disposal.

Reserve Mining saves $24,000 a day by dumping
their tailings into the lake. Forty cents a ton is what
the Bureau of Mines estimated their costs were per ton
of on-land disposal and it is over sixty tons a day, that
is $24,000 a day. It buys a lot of lawyers and a lot of
propaganda to defeat the public interest.

I would like to say that in the big picture of
conservation of Earth Day here a week ago that all of us
are going to have to give up something. On Earth Day I
gave up smoking. It is real tough.

Here in the United States we are 6 percent of
the population and we consume anywhere from 30 to 60 per-
cent of the natural resources consumed in the whole world

I would like to make a suggestion that all of
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you gentlemen here at this table go down to where the
scrap metal is loaded on the boats here at Duluth Harbor.|
There you will find that the scrap automobiles and scrap
metal, there is three electric cranes that load the scrap
metal on the boats, it takes 30 days. Then that boat
goes all the way through the St. Lawrence Seaway, through
the Panama Canal, goes to Japan. In Japan there are between
500 and 600 men that they put in that boat to unload it
by hand. It takes 30 days. Then the Japanese reuse that
metal, ship it back here and compete and undersell our
steel companies. That we continually have to tear down
more of our hills, surface mine more of our land and
throw the waste material into the lake and can't reuse
our steel is ridiculous. If we impose more restrictions
on our mining companies to leave the land in a neat and
orderly condition, not pollute the waters, and these
types of things, then we will start toward the reuse and
recycling of our natural resources which we are 1iab1eAto
run out of.

So I think it would be excellent if you stop
Reserve Mining from dumping this taconite tailings inﬁp

the lake. I think in the big pilcture of conservation
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we have to do those things and we have to do it very
guickly or we are all going to be in serious trouble.

Thank you. (Applause.)

MR. STEIN: Any comment or guestion?

If not, thank you very much, Mr. Hanson.

Do we have the Students for Environmental
Defense? You have a taconite study group and a Duluth,
Minnesota, group. Are the representatives here to speak

for those groups?

BRENT HAGLUND
STUDENTS FOR ENVIRONMENTAL DEFENSE
UNIVERSITY OF MINNESOTA

DULUTH, MINNESOTA

MR. HAGLUND: My name is Brent Haglund and I
represent the Students for Environmental Defense,
University of Minnesota at Duluth.

Mr. Chairman, conferees, and citizens concerned
about the future of our environment.

We would like to recognize first that Lake
Superior is this area's greatest natural resource. Any

practice detrimental to the quality of this lake must be




76

B. Haglund

stopped and cannot be condoned.

The Students for Environmental Defense of the
University of Minnesota, Duluth, believe that the dumping
of taconite tailings by Reserve Mining Company 1is having
a deleterious effect upon the esthetic quality and bio-
logical functioning of the lake. Further it should be
recognized by all present that the tailings clearly
travel outside the nine-square-mile area reserved by the
Army Corps of Engineers for that purpose.

The company should realize its corporate
responsibilities to the citizens of the entire Lake
Superior region. We realize the economic impact of the
company on this region. Many of us have lived here all
of our lives. But Reserve has a responsibility to supply
more than Jjobs. It must adopt practices consistent and
harmonious with a quality environment, something it has
not done to date.

We do feel that the long-term recreational,
industrial, and all other public uses of the lake would
be best served by the revocation of Reserve Mining's
permit to dump taconite tailings into the lake until that

time that they may adapt environmentally suitable methodé

|
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of tailings disposal.

Furthermore, we recognize that no one has the
right to pollute the lake in any manner. We must pre-
vent damage to the lake now. We must not lower our cri-
teria of quality water to achieve a short-run economic
benefit by allowing Reserve or any others to continue to
dump and to pollute. Therefore, our stand is that we wou
like to urge the revocation of Reserve Mining's permit
until suitable and alternative methods of disposal of
production wastes have been found.

Thank you very much. (Applause.)

MR. STEIN: Thank you.

Any comments or questions?

If not, thank you very much.

Is there anyone else from the Students for
Environmental Defense?

Would you come up, please.

1d
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MARY THERESA DOWNING
STUDENTS FOR ENVIRONMENTAL DEFENSE
UNIVERSITY OF MINNESOTA

MINNEAPOLIS, MINNESOTA

MISS DOWNING: My name is Mary Theresa Downing
and I am speaking for the Students for Environmental
Defense on the Minneapolis Campus. This is a statement
that was drafted by that group.

Lake Superior, unlike Reserve Mining Company,
is a natural resource, a part of our environment, and
thus is beyond any price tag. Reserve Mining Company,
however, contributes $31.5 million every year to the
economy of the State, not to mention untold millions of
dollars every year in profits to its two stockholders,
Armco Steel of Ohio and Republic Steel of New Jersey.
Gentlemen, we must break with the tradition that "money
talks." We should realize that money does not make the
world go round, rather trees and clean water and fish and
animals, including man, are what make the world go round.

Our environment is not a passive entity which
we can mold and change at will; Sometimes we get the

impression that man has mastered his environment,for we
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can fly about the country any time we like. We can even
walk on the moon. But we cannot stop lung cancer and

emphysema caused by smog. We can't change the fact that |

mother's milk has unsafe levels of DDT.
|

At this conference you are given what, in com—i

|

parison, 1s a relatively simple task--to stop Reserve

Mining's insult to Mother Nature. In your efforts pleasq
consider the widespread effects of a general degradatioﬁ
of Lake Superior, and keep in mind the now irreversible é
damage that has been done to Lake Erie. !
Thank you. ?
MR. STEIN: Thank you, Miss Downing. (Applauseh
MISS DOWNING: I would also like to read a
statement from a group at the University which I am a
member of, Minnesota Rovers, a camping group.
This is a group of 160 outdoorsmen at the !
University of Minnesota, the Minneapolis Campus, and
we would like to take this opportunity to express our
concern for the future of Lake Superior. We regard the
continuing process of dumping taconite tailings into

the lake as a clear and present danger to Lake Superior's

present relatively unpolluted status. The time is long
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past when such forms of active pollution could be
regarded as spurious.

We urge that Reserve Mining be asked to other-
wise dispose of its taconite remains. Certainly the
ideal solution is to return the unused portion of the
taconite ore to the original mining site. If this is
found to be prohibitively expensive, certainly the present
state of the art of modern technology would ensure that |
other alternatives could be found that are less disruptive
of the environment.

Thank you. (Applause.)

MR. STEIN: Thank you, Miss Downing.

May we have Dr. Gale R. Gleason, Chairman of
the Natural Sciences Division, Lake Superior State
College.

Now, this is all I have of the citizens
group. If I have missed any, while Dr. Glesson is
coming up--is he here?

DR. GLEASON: Right here.

MR. STEIN: Yes. While Dr.Gleason is coming
up, if anyone other than industry or governmental

officials wishes to talk now, be sure to get in touch
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with Mrs. Piere.

Dr. Gleason.

DR. GALE R. GLEASON, CHAIRMAN
DIVISION OF NATURAL SCIENCES
LAKE SUPERIOR STATE COLLEGE

SAULT SAINTE MARIE, MICHIGAN

DR. GLEASON: Mr. Chairman, conferees and
guests.

I didn't know I was walking into such a
hornet's nest at the other end of the lake. T am from
Sault Sainte Marie and things are fairly peaceful.

I am genulnely concerned as a citizen and
have been associated with water quality in trying to
establish standards since 1952. My friend Carlos
Fetterolf and I remember long evenings with the Midwest
Benthological Socilety. Such men as Ken Mackenthun and
'others certainly were the forerunners of the criteria
that we are trying to accept today.

I think basically the criteria that was pro-
posed and I hope accepted by the executive committee

will be that which is used for Lake Superior; basically




82

Dr. G. R. Gleason

it is sound. I am concerned, however, over a couple of

aspects that may be or fall within the Jurisdiction of
the various States which are responsible for enforcing
the criteria. As a scientist I am aware that the method
of sampling and of gathering of data is far more importang
than the results obtained, that unless the method of
sampling and obtaining the basic information is accurate
we are going to find such situations occurring as recentl?
appeared in Michigan with the mercury problem.

I do not believe from what I can glean so far
that our method of sampling and mqgﬁkaining a vigilance
on Lake Superior is adequate. The water intake station
at Sault Sainte Marie i1s located in such a position as
to receive portions of the effluent from Algoma Steel
and various streams which drain through about one-third
of the populous centers which are receiving partial treatr
ment in Sault Sainte Marie, Ontario. Furthermore, at
this station, the intake is directly in the canal through}
which the ships pass over less than 18 feet from the
intake and the recycling occurrence and the disturbance

of the sediments is a constant factor in this particular }

station. I am hoping that this conference will look into

|
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a more realistic surveillance practice.
I might propose at this time that we give

careful consideration to a Federal agency which has

been established to protect our harbors, our rivers ;
and our lakes--yes, in fact as far as pollution is con- '
cerned they have this basic charge already. I appeared
at the headquarters of the Ninth District of the U. S.
Coast Guard three weeks ago to talk with a man in charge
of the district which covers the Great Lakes to explore :
with them the possibility of establishing with the i
United States Coast Guard a monitoring program. Subse- i
guently I talked to the directors of the Marine Science
Technology Training Program at Governor's Island to find
out what criteria they were using in their presentation
to determine the enforcement necessary on a recent edict
they received as far as oil pollution is concerned. T
could not get the complete information. However, I found
out that the United States Coast Guard is in fact estab-
lishing within their organization a pilot study program
to see whether or not the feasibility of extending their

services to cover all the Great Lakes is possible.

I am genuinely concerned that unless we call
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upon an agency such as the United States Coast Guard

that we are going to see a bureaucracy created to

monitor these lakes at an additional expenditure to the
taxpayer which would be prohibitive. These are the
logical people to collect these samples, to have trained‘
personnel at every station, and to report these to the
respective State agencies for evaluation and submission
to the Federal Water Quality Administration.

I do not at this point want to exonerate also
the Army Corps of Engineers which has fallen under fire
for the last two and a half hours. I am genuinely con-
cerned with the emptying of ballasts in the area of Sauld
Sainte Marie. Much of the ballast that is picked up or
transported as ballast comes from the highly polluted
situations in Cleveland, Detroit, Toledo, and possibly
from foreign ports carrying all sorts of --well, T won't
go into that. (Laughter.)

These ballasts are emptied within the vicinity
of Sault Sainte Marie and as soon as the port has been
cleared and the ships are in Whitefish Bay, many of the
ballasts carrying the domestic sewage accumulated aboard

ship are also emptied. I do not see why the Corps of
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Engineers in the 20-some minutes it takes to pass a ship
through the locks at Sault Sainte Marie cannot provide a
mechanism by which these ships and their companies can
empty their ballasts and refuel with clean water and
travel on up to a station like Sault Sainte Marie.
(Applause.)

This could be on a cost basis and possibly an
80 percent poverty stricken area such as Sault Sainte
Marie, Michigan, could afford to build the tertiary
i treatment which the Federal Water Pollution Control
Administration, through the Michigan Water Resource
Commission, has passed on to the city of Sault Sainte
Marie. We might be able to get the station that we so
badly need for our phosphorus removal.

In conclusion, I am satisfied with the criteriaj
I am hoping that the conferees can recommend that the
monitoring methods of protecting Lake Superior be placed
on the shoulders of an agency that is capable of respond-
ing to this and handling it without an additional cost
to the taxpayers and that the Army Corps of Engineers
assume the real responsibility that they have to protect

- our water resources.




86

D. Zemtner

Thank you. (Applause.)

MR. STEIN: Thank you, Dr. Gleason.

Any comments or guestions?

If not, thank you very much.

Mr. Dave Zemtner, president-elect of the

Minnesota Division of the Izaak Walton,K League of

America.

DAVID ZEMTNER, PRESIDENT-ELECT
IZAAK WALTON LEAGUE OF AMERICA

MINNESOTA DIVISION, DULUTH, MINNESOTA

MR, ZEMTNER: Mr. Chairman, conferees.

My name is Dave Zemtner. I am President-Elect
of the Minnesota Division of the Izaak Walton League of
America. I live in Duluth.

The Izaak Walton League endorsed the principle
of this pollution conference by presenting on behalf of
the Duluth Chapter and the Minnesota Division a positionJ
paper at the onset. I would like today to take two or
three minutes to reflect on the progress since our
original position paper and to share with you some ofvmy‘

concerns and that of the State Division.
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At the time, in our position paper we indicated
strong endorsement of and support for public agencies
such as the Minnesota PCA and the Federal people elected
and appointed in providing a better environment for the
citizens of this State and the region. We indicated that
as a lay organization we were concerned with the follow-
ing sources of Lake Superior pollution: ballast, just
referred to, oil, thermal, nuclear, municipal, other
industrial as well as the taconite situation.

We indicated that as a lay organization it
would be difficult for us to articulate and get involved
in a dialogue concerning some highly technical areas, so
we were willing to follow the proceedings, support the
public agencies and see what the circumstances would pro-
vide.

We recognize that the Reserve Mining situation
presented a special problem because of the fact that the
State of Minnesota endorsed the concept originally, as
did several conservation organizations, when Reserve was
given its original permit, including the Izaak Walton
League. We indicated that this special problem should

be worked out under a harmonious environment. However, a
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I stand before you this morning, I am now getting to
the point of dismay that I referred to in my initial
comments.

Tt would appear that the people representing
Reserve Mining Company have taken the position that the
burden of proof must lie upon the public agencies and
the people of the region before any action need be taken.
I say this cannot be so. The burden of proof has %o be
on Reserve Mining Company that they in fact are not
harming the ecosystem of Lake Superior.

Secondly, I am dismayed by the emphasis on
public relations, newspaper ads, and statements of this
type as opposed to good hard factual methods of allev-
iating the present method of disposition. The language
of this conference indicated, and I quote, "the fact that
the tailings are deleterious to the life of Lake Super-
ior." Therefore, I believe we must move into an area of
an alternate method of disposal and preferably an on-
site disposal.

Initially when talking with people represent-
ing Reserve there was strong conversation that even the

green water phenomena was not really relative or related |
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to the taconite tailings. Then the fact that the
tailings were dispersed or the fines were dispersed
into the interstate area was contested. As a layman

I believe it has been proven beyond a reasonable doubt
that the tailings do go beyond the permit limit and
into the interstate situation.

Thirdly, people representing the company have
alleged that the sand is inert, does not go into solu-
tion. T believe as a layman from what I have listened
to that there is substantial doubt to that.

This pretty much sums up my points to be made
this morning. I will close as follows:

We need evolution, not revolution. We need
a change based on positive action, positive action that
will work out in the long-term benefit of this particu-
lar industry being able to maintain itself as a viable
part of our area. To further drag our feet and resist
change will only ultimately increase the danger of a
precipitous action that could economically be a disas-
ter to the very people that are trying to protect their
industrial interest.

Finally, I would like to point out that the
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Tzaak Walton League very sincerely appreciates the work
of the coﬁferees, the sincerity of the conferees, the

work being done by our own PCA group. However, in this

respect I might point out that, with due respect to the
problems that you have, we can't continue to be sideline
observers too many more months.

Thank you very much. (Applause.)

MR. STEIN: Thank you, Mr. Zemtner.

Minnesota not only has provided able president&
of the Minnesota Division such as yourself, but the natiaﬁ
al president of the Izaak Walton League also comes from
Minnesota. I wish you would give my regards to Ray Haik‘
when you see him.

MR. ZEMTNER: I shall surely do that.

MR. STEIN: Now, there is something you said,
and T don't want you to go away from here with a mis-
understanding. For this I might quote Oliver Wendell
Holmes when he said, "Any bright student c¢an tell me
what the law ought to be, but it takes a real expert to
say what the law is."

Now, unfortunately, whatever you think the law |
ought to be, the present law is--and I think Reserve

knows it as well as we do--that the burden of proof does
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rest on the public officials to prove there is pollu-
tion. Whether you think it should be that way or not,
that is the law we are operating under and that is what
we are proceeding on.

We do have amendments proposed by the Adminis-
tration to strengthen the enforcement procedures and
come up with effluent standards which would ameliorate
that somewhat. It is a question if you don't think
that the present provision of the law provides adequate
protection, you should possibly follow the new Administra
tion proposals of strengthening the Federal law and see
if you like them. But I just have to tell you existing
law places the burden of proof on us to prove pollution.

Thank you. (Applause.)

May we have Glen Nelson?
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GLEN NELSON
GOGEBIC COMMUNITY COLLEGE

IRONWOOD, MICHIGAN

MR. NELSON: My name is Glen Nelson. I am
from Gogebic Community College. I see Dr. Gleason up
here. If you look at this map that I have been looking
at all morning while everybody else was speaking, it
shows you that Michigan has the largest hunk of water up
there.

Well, anyway, as I say, if you look at the map
on the wall, it is divided into sections and Michigan has
the largest section. 1In other words, if we judge what is
going on by those lines or those fences or whatever you
want to call them, Minnesota has already polluted their
share of the water.

(Laughter.) The other half belongs to Michigan.
(Applause.)

But whoever drew that map must have been wrong,

because that lake doesn't belong to Michigan, doesn't
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belong to Wisconsin, Canada or Minnesota. It belongs

to the people who live around it, who enjoy this 1lake.
The problem is not only Reserve Mining, it is also people
it is sewage problems. The whole lake is one big problem
but it is a minor problem because it isn't really pol-
luted. We have the chance to stop this pollution as
individuals by working at it.

They say it can't be done. I just came up
here to say that if Reserve Mining Company would like
to see something that can be done, they can go to White
Pine, Michigan. White Pine Copper Company has spent
$13 million for pollution control so far and by 1980
they will have spent $39 million in pollution controls.
They are not afraid to spend their money on pollution
controls. If Reserve Mining would like to see a nilce
project, I advise them to go to White Pine and look.

It can be done. It can be done. (Applause.)

That is all I have to say.

MR. STEIN: Thank you. (Applause.)

Are there any comments or questions?

Are there any other nonindustry or nongovern-

mental people who wish to speak now?

]
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If not, we will recess for lunch and let's try -

to get back about 1:35.

(NOON RECESS)
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AFTERNOON SESSION

WEDNESDAY, APRIL 29, 1970

(1:35 o'clock)

MR. STEIN: Let's reconvene.

At this point we would like to call on Mr.
Purdy.

MR. PURDY: Thank you, Mr. Chairman.

Representative Hellman from the Michigan House
of Representatives, representing a district that com-
prises the counties along the western shoreline of the
Michigan upper peninsula and the Keweenaw peninsula,
is here today and would like to make a statement and I
would be very pleased to introduce him to the conferees
and the audience here today.

THE HONORABLE RUSSELL HELLMAN
STATE REPRESENTATIVE
MICHIGAN HOUSE OF REPRESENTATIVES

DOLLAR BAY, MICHIGAN

MR. HELLMAN: Thank you, Mr. Purdy. Ladies
and gentlemen.

It is indeed a privilege to be given the
opportunity to testify at the reconvened conference on

pollution of the interstate Lake Superior and its
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tributary basin.

My major role, however, 1s that of a monitor.
As the Representative in the Michigan Legislature from
the 110th District, which has more than 150 miles on Lake
Superior, and as Chairman of the Budget for the Michigan
Water Resources Commission, and as a member of the Appro-
priations Committee for Michigan, I must protect the
services given by the Michigan Water Resources Commission|

I must protect also the taxpayer's dollar to
see that it is spent in a meaningful way.

In the short time I have been at this con-
ference I have noted the absence of Canada in any official
participation in this conference. I feel in order for
this conference or any conference which affects Lake
Superior to have a meaningful purpose, it would require
that Canada be invited to participate. If we do not do
this, perhaps we could be feeding pollution into one end:
faster than we could clean it out of the other, and this
definitely would be a waste of taxpayer's money, not only
for the State of Michigan but for the other two States whd

are participating here and the Federal Government as welll
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I, therefore, charge you people today with the
responsibility of providing not only lip service to your
dreams but meaningful and profitable results.

MR. STEIN: Thank you, Representative Hellman.

Let me make one remark on that and you can
stay up there if you want to answer or if you have
further response.

We keep pointing to our Canadian brothers and
are in constant touch with them. I think we have to just
recognize, though, on the Gréat Lakes, on the basis of
population and industry, 90 percent of the material going
into the Great Lakes comes from the American side, not
the Canadian side. If we clean up our side, I think those
lakes are going to be in good shape.

MR. HELILMAN: Are you saying this to me? Are
you addressing this to me, Mr. Chairman?

MR. STEIN: ©No. You can make any statement you
want now. But the point is, sure, we have to clean up
all sources. Certainly our Jurisdiction under the Federal
law runs to the American side. But on the American side
we have 90 percent of the load.

MR. HELLMAN: My answer to that, Mr. Chairman,
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would be that you can't be 10 percent pregnant.
(Laughter and applause.)

MR. STEIN: No, but you can be 90 percent
pregnant and if you divide 90 by that 10 you have 9
and you have given birth. (Laughter.)

FROM THE AUDIENCE: A point of information,
Mr. Chairman.

MR, STEIN: We will take no questions from
the audience. You can see Mrs. Piere if you want to
deliver a statement.

May we have Mr. Brommer from the AFL-CIO.

BERNARD L. BROMMER
CONSERVATION COMMITTEE
DULUTH CENTRAL LABOR BODY, AFL-CIO

DULUTH, MINNESOTA

MR. BROMMER: My name is Bernard Brommer. I
represent the Conservation Committee of the Duluth Centra

Labor Body, Minneapolis AFL-CIO.

Chairman Stein, conferees, ladies and gentle-

men.

Over the past weekend organized labor held a
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pollution conference in Duluth. One of the most sig-
nificant actions at that conference was an action taken
by the International Longshoremen of America, Duluth-
Superior Ports. They announced at that conference that
they will no longer unload ships coming into the Duluth-
Superior Port that do not have valid papers saying

where they disposed of their ballast water, and if they
have no papers they will assume that the water was
unloaded in Lake Superior and they will refuse to unload
those ships. (Applause.)

Organized labor has attempted for the past 15
vears to get legislation on the books to prevent the
pumping of solid wastes in Lake Superior. Lake Superior
being an international body of water, we do not have any
legislation in Minnesota; we do not have legislation on
the Federal level; we do not have legislation on the
international level.

Organized labor has determined that it is
going to start including environmental issues in its
labor contracts. (Applause.)

Organized labor has now entered the fight

against pollution and will lend itself totally to the
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problem as it has to all the other issues that it has

undertaken in the past.

We have had a lot of talk about the economics
of pollution. Organized labor in Minnesota will no
longer tolerate the threat to the jobs of its workers in
this State. If we are golng to talk about economics,

I think that organized labor in the State of Minnesota
is going to have something to say about that.

Thank you very much. (Applause.)

MR. STEIN: Are there any questions?

If not, thank you very much.

Mr. Davidson, Northern Environmental Council,

Wisconsin.

DONALD DAVIDSON
NORTHERN ENVIRONMENTAIL COUNCIL

DULUTH, MINNESOTA

MR. DAVIDSON: My name is Donald Davidson. T
represent the Northern Environmental Council. I am very
happy to be able to come and talk to you this morning ‘
relative to the problem of red clay along the south shore
of Lake Superior and I come here to state actions that

have been taken concerning erosion and sedimentation
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control in Wisconsin.

All of Wisconsin's south shore counties have
been organized as soil .and water conservation districts
since before 1950 and have been carrying on programs of
erosion and sedimentation control since that time. All
of these counties have red clay soils. Involved are
Douglas, Ashland, Bayfield, and Iron Counties. These
soil and water conservation districts have been staffed
by the Soil Conservation Service, United States Depart-
ment of Agriculture, and technical help has been avail-
able to landowners for soil and water conservation proble

The Red Clay Interagency Committee has been
concerned with studies to determine the cause of sedi-
mentation in lakes and streams since 1955. The committee
published a report in 1967 which contained recommendation
which, if followed and implemented on the land, would
greatly reduce soil erosion and sedimentation of streams
and lakes. The committee involved the following State
and local agencies: College of Agriculture, University
of Wisconsini; U. S. S6il Conservation Service; Department
of Natural Resources, Division of Conservation; Depart-

' ment of Transportation, Division of Highways; Bureau of
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Tndian Affairs, U. S. Department of the Interior;
University Extension Service; Ashland Agricultural
Experiment Station; and U. S. Forest Service.

Cost sharing practices have been utilized by
farmers under the Agricultural Conservation Program as
a means of getting more soil conservation on the land in
the counties along the south shore of Lake Superior. Of
particular importance and widely used has been the prac-
tice of establishing and reestablishing permanent vege-
tative cover for protection from erosion.

In 1968 an inventory of Erosion on Wisconsin
Roadsides was made by many agencies and a report was pub~-
lished detailing the problem in 1969. The four red clay
counties along the south shore of Lake Superior were
involved, and the inventory information concerning these
%f avallable in the Soil Conservation Service offices in
Eﬁperior and Ashland. The Soil and Water Conservation
Districts are promoting action by individual townships,
villages, and counties to tackle the problem.

A number of projects involving gully control,
road bank stabilization, and stream bank stabilization

are in the 1970 Annual Plan of Operations of Headwaters
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Pri-Ru-Ta Resource Conservation and Development Project
for the Lake Superior counties. The Pri-Ru-Ta Resource
Conservation and Development Project is cosponsored by
the S6il and Water Conservation Districts and the County
Board of Supervisors in the ten northwestern Wisconsin
counties. Means are being explored to get such projects
done.

Thank you. (Applause.)

MR. STEIN: Are there any comments or ques-
tions?

If not, thank you very much.

Do we have any other nonindustrial or non-
governmental participants?

If not, we will call on Mr. Mayo, our Regional
Director.

Mr. Mayo.

FRANCIS T. MAYO, REGIONAL DIRECTOR
GREAT LAKES REGION, FEDERAL WATER QUALITY

ADMINISTRATION, CHICAGO, ILLINOIS

MR. MAYO: Mr. Chairman, fellow conferees,

ladies and gentlemen.
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The Lake Superior conferees are here to reviéwd
the existing situation and the progress that has been
made to abate pollution in the basin on conformance with |
the conference recommendations. What we learn here will
lay a basis for future actions by all parties concerned.

A review of the testimony given last May clearly
shows the guality of water in Lake Superior surpasses thak
of virtually all other major lakes in the United States.
Everyone agrees the lake is in excellent shape.

However, three points must be reemphasized.
First, there is no reason to believe Lake Superior is in;
some peculiar way immune to the forces of eutrophication.
Failure to take all appropriate anti-eutrophication actiohs
will lead eventually to a less desirable Lake Superior.
Second, it should also be noted that the character Lake
Superior is permitted to acquire will have a great impact
on the success of protecting or restoring the Great Lakes
downstream. Third, because the self-purging rate in Lake
Superior is in excess of 500 years, the lake acts as a
trap such that any persistent pollutant will tend to

accumulate. This means that if high pollution levels

are reached, for all practical purposes they will remain |
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forever.

The conferees are confronted with a unique
situation in this conference. In other enforcement
conferences we are usually faced with restoring a
polluted body of water to a usable condition. The
unique position on Lake Superior is that we are dealing
with an exceptionally clean body of water and we are
taking steps to preserve the lake in its present con-
dition.

There are existing areas of degraded water
quality in the lake and in the tributary streams. The
conferees were cognizant of the unique character of the
lake and the existing problem areas when they formulated
the conference conclusions and recommendations.

Final action on some recommendations is still
pending. One of the purposes of this session is to
review appropriate information and to continue our strong
efforts to protect Lake Superior in its unique state.

One of the major recommendations we will be
considering is that dealing with the proposed water
quality criteria for the lake. The Lake Superior Water

Quality Technical Committee will present us a detailed




106

F. T. Mayo

report of their recommendations on that subject.

A great deal of testimony has been given in
the past sessions of the conference on the discharge of
taconite tailings from Reserve Mining Company. Secre-
tary of the Interior Walter J. Hickel gave special
attention to that matter when he transmitted the Summary
of Conference to the Minnesota Pollution Control Agency.
He stated, "...I recommend that a working copy of the
progress report be readied by April 1, 1970, and that
the final progress report be prepared as recommended

', ..within six months of the date of issuance of the

Summary of Conference by the Secretary of the Interior.'"

The conferees, I am sure, will be hearing more
on the actions taken by Reserve Mining Company and
actions that are planned to be taken by Reserve Mining
Company to protect Lake Superior from any adverse effects|

Certain of the Lake Superior enforcement con-
ference recommendations require reporting of actions
taken by the States and the Federal Water Quality
Administration towards compliance with the recommenda-
tions. Specifically, the Federal Water Quality Administrr-

tion has reports on Recommendation 1 dealing with the Lakg
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Superior Water Quality Technical Committee and Recom-
mendation 2 dealing with the effects of taconite tail-
ings discharged to Lake Superior, Other items to be
reported by the Federal Water Quality Administration
deal with new Federal legislation concerning waste from
watercraft and status of pollution abatement progress at
Federal facilities. Due to the significance of other
items of business, the latter two statements will be dis-
tributed to the conferees and entered into the record as
if read. We will, of course, respond to any questions
the conferees have on these statements.

Mr. Carlos Fetterolf, of the Michigan Water
Resources Commission, will present the Lake Superior
Water Quality Technical Committee report.

Dr. Donald I. Mount, Director of the National
Water Quality Laboratory, will present the results of
studies completed by his laboratory related to the
effect of taconite tailings on Lake Superior.

Mr. Chairman, if there are no guestions, we
can proceed with other of the Federal presentations.

MR. STEIN: If there are none, why don't you
call Mr. Fetterolf.

MR. MAYO: All right. Mr. Carlos Fetterolf
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will present the report of the Water Quality Technical
Committee.
CARLOS FETTEROLF, SUPERVISOR, WATER
QUALITY APPRAISAL, WATER RESOURCES COMMISSION
BUREAU OF WATER MANAGEMENT, MICHIGAN DEPARTMENT
OF NATURAL RESOURCES, LANSING, MICHIGAN

MR, FETTEROLF: Chairman Stein, conferees,
ladies and gentlemen.

I am Carlos Fetterolf, an aquatic biologist
on the staff of the Michigan Water Resources Commission.
I am supervisor of Water Quality Appraisal for the
Bureau of Water Management, Michigan Department of
Natural Resources.

I am one of Michigan's two representatives
on the Lake Superior Water Quality Technical Committee.
The Federal Water Quality Administration assked me to
present the Committee's report to this meeting.

At the executive session of the Lake Superior
enforcement conference held September 30, 1969, at Duluth
Minnesota, the conferees reached a number of conclusions
and recommendations after appraising water pollution in

the Lake Superior Basin. They agreed the water quality
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in Lake Superior is generally unequalled anywhere in

the world and that steps should be taken to protect that

gquality for future generations.

Recommendation Number 1 concerned itself

specifically with the development of appropriate water

quality criteria for the lake. That recommendation
states:

"It is recommended that a technical
committee to evaluate water quality criteria
for Lake Superior be formed of the conferees
and such representatives as they may designate,
within two weeks of the executive session. The
purpose of the committee is to develop particu-
lar water quality criteria as guidelines for
modification of the Federal-State water quality
standards. The provision of the necessary
secretarial assistance to the committee will
be the responsibility of the Federal conferee.
The committee may coordinate its activities
with other committees or agencies, or engage
consultants, as it determines appropriate. At

the next session of the conference, the
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committee will report to the conferees on
recommendations agreed upon for changing

or modifying existing water quality criteria

to reflect desired quality conditions in

Lake Superior."

The conferees designated the following to
represent them on the Lake Superior Water Quality Tech-
nical Committee:

Dale S. Bryson, Federal Water Quality Adminis- |
tration (Chairman)

Glen D. Pratt, Federal Water Quality Adminis-
tration (Replaced Frank E. Hall)

Carlos M. Fetterolf, Michigan Water Resources
Commission

Francis B. Frost, Michigan Water Resources
Commission

Lyle H. Smith, Minnesota Pollution Control
Agency

Clarence A. Johannes, Minnesota Pollution
Control Agency

Lloyd A. Lueschow, Wisconsin Department of

Natural Resources
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Jerome R. McKersie, Wisconsin Department of
Natural Resources

Mr. Lou Breimhurst of the FWQA Minneapolis
office acted as secretary to the Committee.

Representatives of the Canadian National
Government and the Province of Ontario were invited to
the meetings and participated as observers.

This report of the Lake Superior Water Quality
Technical Committee contains recommendations based on
information from published material, testimony of experts,
unpublished data from ongoing studies, information pre-
sented at the Lake Superior enforcement conference and
from the background and experience of the Committee
members.

A great deal of technical background informa-
tion pertinent to the establishment of water quality
criteria was discussed by the Committee in their delib-
erations. The Committee felt it was not appropriate to
summarize in this report the basic philosophy concerning
water quality criteria as related to the various water
uses, as this is available in the National Technical

Advisory Committee's publication entitled "Water Quality
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Criteria."

The Committee felt there was insufficient
information on many parameters to adequately delineate
the existing quality of the open waters of Lake Superior,
This lack affected some of the Committee's recommenda-
tions.

The intent of the Committee was to identify
criteria sufficiently sensitive to signal small changes
indicative of potential degradation of the existing oéen
water quality in Lake Superior. We recognized that a
distinction must be made between inshore and open lake
waters. Inshore waters were defined as areas affectedﬂ
by tributary stream plumes, shore erosion, thermal bars,
or bottom sediments resuspended by wave action. It was
recognized that inshore waters would not be static but
would change with varying climatological conditions.
Waters not defined as inshore waters or mixing zones
would be considered as open waters and should reflect
the general quality of the lake.

Relative to present water quality standards.

Water quality standards have been adopted fOrmj

Lake Superior by the Lake Superior States and approved
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by the Department of the Interior as required under the
provisions of the Water Quality Act of 1965. Michigan's
standards for temperature were excepted from approval.
The States assigned their highest water use categories
to Lake Superior, namely, public water supply, whole-body
contact recreation and cold water fishery and included
non-degradation clauses. Hence, the water quality stand-
ards for Lake Superior are the most restrictive adopted
by the States of Michigan, Minnesota and Wisconsin and are
among the most stringent standards nationally. The cri-
teria adopted were established using the best available
information at that time.

A problem inherent in interpretation of water
quality standards occurs where numerical values for a
certain parameter are assigned under one water use and not
assigned under another. For example, a State may classify
a body of water for public water supply and cold water
fishery. The zinc criteria as established in the public
water supply category would be 5 milligrams per liter
maximum allowable concentration in conformance with the
U. S. Public Health Service Drinking Water Standards. Yet

such a concentration of zinc would be fatal to most
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aguatic 1life inhabiting that water body. Therefore,
should the State not establish a numerical value for
zinc in the cold water fishery classification, it may
appear that a concentration of 35 milligrams per liter
of zinc would be allowed in those waters. This type
of conflict is evident in waters that have a multiple
use classification.

The existing water quality standards for Lake
Superior were designed to protect the waters near the
shore of the lake. If these waters are fully protected
from adverse quality effects, the open waters of Lake
Superior, or the general gquality of the lake will not
be degraded.

Water guality guidelines.

Before truly appropriate water quality criterig
can be established for a body of water the existing
quality must be fully assessed. This assessment permits
determination of areas of the lake in which concentration
of certain parameters approach undesirable limits and
establishes a baseline quality from which to measure
future changes.

The waters of Lake Superior are among the least
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studied of any of the Great Lakes. Some data have been
gathered, principally in near-shore areas, over the
years by miscellaneous governmental agencies and uni-
versities. However, comprehensive data on the open lake
are not available.

The Committee gathered Lake Superior water
quality information from the United States and Canada
and used these data to assess the existing quality. The
Committee also gathered as much information as was avail-
able on recently completed and ongoing research concern-
ing criteria for waters similar to Lake Superior. FWQA's
Natiocnal Water Quality Laboratory at Duluth, Minnesota,
furnished the bulk of these data. Discussions with
personnel at that laboratory proved invaluable throughout
the Committee's deliberations.

The Water Quality Act of 1965 provided that
after the initial setting of standards periodic review
and revision would be required to take into account
¢hanging technology and advances in knowledge of water
quality requirements. Ultimately, truly appropriate wate

quality criteria will be developed for specific bodies of

water.
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The Committee agreed that although the exist-
ing water quality standards on Lake Superior were very
restrictive, some were not truly appropriate because they 
were drafted for all high quality waters of the States,
not specifically for the open waters of Lake Superior.
Because data were not available to completely assess
existing quality in the lake and because the existing
standards include non-degradation clauses, the Committee
concluded it was not appropriate to recommend new water
quality criteria for establishment as standards for the
open waters at this time. The Committee did feel that
existing water quality data were sufficient to permit
recommendation of adoption of water quality criteria
guidelines. These guidelines will permit monitoring of
small changes which may signal potential degradation of
existing open water quality in Lake Superior. They will

serve as an administrative instrument to the State and

Federal regulatory agencies in the consideration of wasters

water discharges and cultural activities that affect
Lake Superior. These guidelines should be revised as
additional background data become available. At some

future time the States of Michigan, Minnesota and Wiscons]

n
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should consider these guidelines when revising their
water quality standards for Lake Superior in accordance
with the Federal Water Quality Act of 1965.

The FWQA's report, "An Appraisal of Water
Pollution in the Lake Superior Basin," as prepared for
the use of the conferees at the TLake Superior enforcement
conference included details of proposed water guality
criteria. Appendix C to that report contained the
rationale for the proposed criteria. These criteria
and rationale were used as & base for the discussion of
guidelines by the Committee.

Table 1 presents the water quality guidelines
for the open waters of Lake Superior as recommended by
the Technical Committee and includes the following
parameters:

Dissolved oxygen, turbidity, color, total
dissolved solids, total coliform bacteria, fecal coli-
form bacteria, methylene blue active substances,
phenol, ammonia nitrogen, phosphorus, iron, cadmiunm,
chromium, copper, lead, nickel, zinc, cyanide, hydrogen

sulfide, taste, temperature, pH, radioactivity, and

general statements covering other nonpersistent or
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persistent wastes.

Appendix B presents the Committee's rationale
for water quality guidelines. The rationale reflects
the agreements reached within the Committee.

Waters not defined as inshore waters or mixing-
zones will be considered as open waters and should
reflect the general gquality of the lake. Mixing zones
may be set by the respective State agencies and reviewed!
by the FWQA, Waters within the mixing zones must meet
specialized water quality criteria set by the States and:
in no case can the 96-hour median tolerance limit be
exceeded for organisms that inhabit the area and the
area shall be:

Free from substances attributable to municipal,
industrial or other discharges that will settle to form
putrescent or otherwise objectionable sludge deposits:

Free from floating debris, o0il, scum and otherﬂ
floating materials or other discharges in amounts suffi-
cient to be unsightly or deleterious:

Free from discharged materials that produce
color, odor or other conditions in such degree as to

create a nuisance;
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Free from substances and conditions or com-
binations thereof in concentrations that produce un-
desirable aquatic growths.

Chairman Stein and conferees, our recommenda-
tions are as follows:

The public, this Committee, and the State and
Federal regulatory agencies recognize the uniqueness of
Lake Superior. To protect Lake Superior's water quality,
with the best interests of the public being the princi-
pal consideration, the Committee respectfully recommends:

1. That the conferees adopt the proposed water
quality guidelines for the open waters of Lake Superior
as developed by their technical committee.

2. That the guidelines serve as an adminis-
trative instrument to the State and Federal regulatory
agencies in the consideration of wastewater discharges
and cultural activities that affect Lake Superior.

3. That the States of Michigan, Minnesota
and Wisconsin consider these guidelines when revising
their water quality standards for Lake Superior, in
accordance with the Federal Water Quality Act of 1965.

4, That data collected in accordance with
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Conference Recommendation 4, which states in part that

"The FWPCA and the States substantially strengthen water%
quality surveillance plans for the Lake Superior Basin...
be compiled and disseminated by FWQA. These data will bg

used in revising the proposed guidelines.

Respectfully submitted by the Lake Superior
Water Quality Technical Committee, Dale S. Bryson,

Chairman.

(Which said report in its entirety is as

follows:)
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I. INTRODUCTION

On the basis of reports, surveys or studies the Secretary of the Interior on January 16, 1969
called a conference in the matter of pollution of the interstate waters of Lake Superior and its
tributary basin (Minnesota-Wisconsin-Michigan) under the provisions of Section 10 of the Water
Pollution Control Act as amended.

The conference was held May 13-15, 1969 and an executive session was held September 30 —
October 1, 1969 at Duluth, Minnesota.

At the executive session the conferees reached a number of conclusions and recommendations
after appraising water pollution in the Lake Superior basin. They agreed the water quality in
Lake Superior is generally unequalled anywhere in the world and that steps should be taken to
protect that quality for future generations.

Recommendation Number 1 concerned itself specifically with the development of appropriate
water quality criteria for the lake. That recommendation states:

"It is recommended that a technical committee to evaluate water quality
criteria for Lake Superior be formed of the conferees and such repre-
sentatives as they may designate, within two weeks of the executive
session. The purpose of the committee is to develop particular water
quality criteria as guidelines for modification of the Federal-State
water quality standards. The provision of the necessary secretarial
assistance to the committee will be the responsibility of the Federal
conferee. The committee may coordinate its activities with other
committees or agencies, or engage consultants, as it determines
appropriate. At the next session of the conference, the committee
will report to the conferees on recommendations agreed upon for
changing or modifying existing water quality criteria to reflect desired
quality conditions in Lake Superior,"

Representatives to the Lake Superior Water Quality Technical Committee designated by the
conferees held meetings in Madison, Wisconsin on December 12, 1969; Chicago, Illinois on
January 27-28, 1970; Minneapolis, Minnesota on February 23-24, 1970; and Chicago, Illinois
on April 3, 1970,

The following committee was designated to represent the conferees:

Dale S. Bryson, Federal Water Pollution Control Administration
(Chairman)

Glen D. Pratt, Federal Water Pollution Control Administration
(Replaced Frank E, Hall)

Carlos M. Fetterolf, Michigan Water Resources Commission
Francis B, Frost, Michigan Water Resources Commission
Lyle H. Smith, Minnesota Pollution Control Agency

Clarence A, Johannes, Minnesota Pollution Control Agency
(Alternate John F. McGuire)

Lloyd A, Lueschow, Wisconsin Department of Natural Resources

Jerome R. McKersie, Wisconsin Department of Natural Resources
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INTRODUCTION (Con't)

Representatives of the Canadian National Government and the Province of Ontario were in-
vited to the meetings and participated as observers.

This report of the Lake Superior Water Quality Technical Committee contains recommenda-
tions based on information from published material, testimony of experts, unpublished data
from ongoing studies, information presented at the Lake Superior Enforcement Conference and
from the background and experience of the committee members.

A great deal of technical background information pertinent to the establishment of water
quality criteria was discussed by the committee in their deliberations. The committee felt it
was not appropriate to summarize in this report the basic philosophy concerning water. quality
criteria as related to the various water uses as this is available in the National Technical
Advisory Committee's publication entitled ""Water Quality Criteria" dated April 1, 1968, The
reader is referred to pages 29 and 30 in particular for the basic philosophy which prevailed
throughout the discussions concerning water quality criteria for fish and other aquatic life,

The committee felt there was insufficient information on many parameters to adequately
delineate the existing quality of the open waters of Lake Superior. This lack affected some of
the committee's recommendations,

The committee recognized that a distinction must be made between inshore and open lake
waters. The intent of the committee was to identify criteria sufficiently sensitive to signal
small changes indicative of potential degradation of the existing open water quality in Lake
Superior. Inshore waters were defined as areas affected by tributary stream plumes, shore
erosion, thermal bars, or bottom sediments resuspended by wave action. It was recognized
that inshore waters would not be static but would change with varying climatological conditions.
Waters not defined as inshore waters or mixing zones would be considered-as open waters and
should reflect the general quality of the lake.
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Il. PRESENT WATER QUALITY STANDARDS

Water quality standards have been adopted for Lake Superior by the Lake Superior States and
approved by the Department of the Interior as required under the provisions of the Water
Quality Act of 1965, Michigan's standards for temperature were excepted from approval, The
States assigned their highest water use categories to Lake Superior, namely, public water
supply, whole-body contact recreation and cold water fishery and included non-degradation
clauses. Hence, the water quality standards for Lake Superior are the most restrictive
adopted by the States of Michigan, Minnesota and Wisconsin and are among the most stringent

standards nationally. The criteria adopted were established using the best available information
at that time,

A problem inherent in interpretation of water quality standards occurs where numerical
values for a certain parameter are assigned under one water use and not assigned under another,
For example, a State may classify a body of water for public water supply and cold water
fishery, The zinc criteria as established in the public water supply category would be 5 mg/1,
maximum allowable concentration in conformance with the U, S, Public Health Service Drinking
Water Standards. Yet such a concentration of zinc would be fatal to most aquatic life inhabiting
that water body. Therefore, should the State not establish a numerical value for zinc in the
cold water fishery classification, it may appear that a concentration of 5 mg/1 of zinc would be

allowed in those waters. This type of conflict is evident in waters that have a multiple use
classification,

Appendix A lists the water quality criteria adopted by the States of Michigan, Minnesota and
Wisconsin for the open water of Lake Superior, A copy of the complete States standards is
available from the appropriate State agency.

The existing water quality standards for Lake Superior were designed to protect the waters
near the shore of the lake. If these waters are fully protected from adverse quality effects,
the open waters of Lake Superior, or the general quality of the lake, will not be degraded.
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I1l. WATER QUALITY GUIDELINES

Before truly appropriate water quality criteria can be established for a bo_dy of water the
existing quality must be fully assessed. This assessment permits dgtermm?.ugn of areas of. the
lake in which concentrations of certain parameters approach undesirable limits and establishes
a baseline quality from which to measure future changes.

The waters of Lake Superior are among the least studied of any of the Gree}t Lakes. Some
data have been gathered principally in near-shore areas over the years by miscellaneous gov-
ernmental agencies and universities. However, comprehensive data on the open lake are not
available.

The committee gathered Lake Superior water quality information from the United States and
Canada and used these data to assess the existing quality. The committee also gatherec} as
much information as was available on recently completed and ongoing research concerning
criteria for waters similar to Lake Superior. FWPCA's National Water Quality Laboratory at.
Duluth, Minnesota furnished the bulk of these data. Discussions with personnel at that labora-
tory proved invaluable throughout the committee's deliberations.

The Water Quality Act of 1965 provided that after the initial setting of standards periodic
review and revision would be required to take into account changing technology and advances in
knowledge of water quality requirements, Ultimately, truly appropriate water quality criteria
will be developed for specific bodies of water,

The committee agreed that although the existing water quality standards on Lake Superior
were very restrictive, some were not truly appropriate because they were drafted for all high
quality waters of the States, not specifically for the open waters of Lake Superior. Because
data were not available to completely assess existing quality in the lake and because the exist-
ing standards include non-degradation clauses, the committee concluded it was not appropriate
to recommend new water quality criteria for establishment as standards for the open waters at
this time. The committee did feel that existing water quality data were sufficient to permit
recommendation of adoption of water quality criteria guidelines, These guidelines will permit
monitoring of small changes which may signal potential degradation of existing open water
quality in Lake Superior. They will serve as an administrative instrument to the State and
Federal regulatory agencies in the consideration of wastewater discharges and cultural activ-
ities that affect Lake Superior. These guidelines should be revised as additional background
data become available. At some future time the States of Michigan, Minnesota and Wisconsin
should consider these guidelines when revising their water quality standards for Lake Superior
in accordance with the Federal Water Quality Act of 1965, '

The FWPCA's report, "An Appraisal of Water Pollution in the Lake Superior Basin", as
prepared for the use of the conferees at the Lake Superior Enforcement Conference included
details of proposed water quality criteria, Appendix C to that report contained the rationale
for the proposed criteria, These criteria and rationale were used as a base for the discussion
of guidelines by the committee,

Table 1 presents the water quality guidelines for the open waters of Lake Superior as rec-
ommended by the technical committee, Appendix B presents the committee's rationale for
water quality guidelines. The rationale reflects the agreements reached by the committee.

Waters not defined as inshore waters or mixing zones will be considered as open waters and
should reflect the general quality of the lake. Mixing zones may be set by the respective State
agencies and reviewed by the FWPCA, Waters within the mixing zones must meet the condi-
tions as noted in Table 1, Footnote 1.
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TABLE 1

PROPOSED WATER QUALITY GUIDELINES FOR THE OPEN WATERS OF LAKE SUPERIOR!

Temperatureld

(Mg/1 unless otherwise specified)2

Parameter 90% Valued Maximum Value
Dissolved Oxygen >10,0 9,0
Turbidity 0.5 JTU 5.0JTU
Color® Wavelength A6 0. 05 absorbance units 0. 25 absorbance units
. (turbidity removed) (turbidity removed)
Wavelength B 0.50 absorbance units 2.50 absorbance units
(turbidity removed) (turbidity removed)
Total Dissolved Solids 65,0 -
Total Coliform Bacteria8 10 per 100 ml 1,000 per 100 ml
Fecal Coliform Bacteria8 10 per 100 ml 200 per 100 ml
MBAS? — no material increase
Phenol - 0,001
Ammonia Nitrogen 0. 05 0.1
Phosphorus - 0.01
Iron 0,03 0.1
Cadmium 12 0. 002 0. 005
Chromium 0.02 0.05
Copper 0,008 0,012
Lead 0.03 0.05
Nickel 0,015 0.03
Zinc13 0.01 0.015
Cyanide 0. 002 0, 004
Hydrogen Sulfide (as total 0. 002 0.02
sulfide measured at bottom-
water interface)
Tastel4 Chloroform Extracts 0.03 0. 05

— no material increase

pH16 _ Should remain between 6. 8 and 8. 5 units
Radioactivity — Recommendations for proposed radiological criteria will be deferred pending

General —

development of model criteria by Federal Water Pollution Control Administra-
tion, Atomic Energy Commission and U, S. Public Health Service. When these
model criteria are published an appropriate review will be made at that time to
determine their suitability for the open waters of Lake Superior,

For non-persistent wastes and/or those that have noncumulative effects dis-
charged directly to Lake Superior and for other individual chemicals the 90
percent value is 1/20 of the 96-hour TLy, value and the maximum value is 1/10
of the 96-hour TLy, value, For persistent complex wastes and/or those that
have cumulative effects and other individual materials the 90 percent value is
1/100 of the 96-hour TLyy, value and the maximum value is 1/20 of the 96-hour
TLy, value. Decision on the determination of persistent and non-persistent
wastes shall be that of the regulatory agencies.

Inshore waters are defined as areas affected by tributary stream plumes, shore

erosion, thermal bars, or bottom sediments resuspended by wave action, Waters not
defined as inshore waters or mixing zones will be considered as open waters. Mixing
zones may be set by the respective State agencies and reviewed by the Federal Water
Pollution Control Administration, In these zones other standards may be applicable
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TABLE 1 (Con't)

but in no case can the 96-hour TLm value be exceeded for organisms that inhabit the
area and the area shall be:

Free from substances attributable to municipal, industrial or other
discharges that will settle to form putrescent or otherwise

objectionable sludge deposits; . .
Free from floating debris, oil, scum and other floating r_naterlals
or other discharges in amounts sufficient to be unsightly or

or deleterious;
Free from discharged materials that produce color, odor or other

conditions in such degree as to create a nuisance; )
Free from substances and conditions or combinations thereof in
concentrations that produce undesirable aquatic growths.

Concentrations of metals are listed on a total ion basis from unfiltered samples.

90% of the values obtained at one location must not exceed this value. (For dissollved—
oxygen the stated value is a minimum,.) Concentrations exceeding these values f.51gnal
changes of water quality indicative of potential degradation and warrant further inves-

tigation,

Maximum value not to be exceeded. (For dissolved-oxygen the stated value is a min-
imum, )

Values adopted pending collection of additional data utilizing extended wavelength
technique,

Wavelength A: 4000-8000 angstroms, 10 centimeters light path.
Wavelength B: 2400-4000 angstroms, 10 centimeters light path.
Analyses performed by the membrane filter technique.

Increases in MBAS concentrations signal changes of water quality which may be indica-
tive of potential degradation and warrant further investigation,

The existing level of phosphorus in some areas of Lake Superior is greater than the
proposed 0.01 mg/1 maximum limit and is cause for concern, Every effort should be
made to reduce phosphorus inputs into the lake.

Values adopted pending collection of additional data.

Values adopted pending collection of additional data at which time the levels will be
reconsidered and possibly lowered to a 90% value of 0.001 mg/1 and a maximum value
of 0,002 mg/1,

Existing levels of zinc in the St. Mary's River are greater-than those proposed and are
cause for concern, Every effort should be made’to elimminate;sources of zinc.

No discharge that will impart a taint to fish flesh or:predusce an off flavor in drinking
water will be permitted.

It is the policy of the Committee that there shall be no material increase in the temper-
atures of the open water of Lake Superior. Appropriate numerical values for tempera-
ture will be established at a later date from values obtained by additional sampling,

The objective is to not allow a trend from existing mean values:
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IV. RECOMMENDATIONS

The public, this committee, and the State and Federal regulatory agencies recognize the
uniqueness of Lake Superior. To protect Lake Superior's water quality, with the best interests
of the public being the principal consideration, the committee respectfully recommends that:

1. The conferees adopt the proposed water quality guidelines for the open waters of Lake
Superior as developed by their technical committee,

2, The guidelines serve as an administrative instrument to the State and Federal regulatory
agencies in the consideration of wastewater discharges and cultural activities that affect
Lake Superior,

3, The States of Michigan, Minnesota and Wisconsin consider these guidelines when revising
their water quality standards for Lake Superior, in accordance with the Federal Water
Quality Act of 1965,

4, Data collected in accordance with Conference Recommendation 4, which states in part that
"The FWPCA and the States substantially strengthen water quality surveillance plans for
the Lake Superior Basin , ., ." be compiled and disseminated by FWPCA, These data
will be used in revising the proposed guidelines.

Prepared by:

Lake Superior Water Quality Technical Committee
Dale S. Bryson, Chairman
April 3, 1970
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LAKE SUPERIOR OPEN WATERS
WATER QUALITY CRITERIA AND DESIGNATED USES
MICHIGAN, MINNESOTA, WISCONSIN
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SUSPENDED, FLOATING MATERIAL,
COLLOIDAL RESIDUES, DEBRIS TOXIC AND DELETERIOUS
STATE DESIGNATED USES COLIFORM GROUP DISSOLVED OXYGEN AND SETTLEABLE AND MATERIAL OF SUBSTANCES
MATERIALS UNNATURAL ORIGIN
MICHIGAN Domestic Water Bupply The average of any Cold Water Intolerant No objectionable un- No evidence of such Conform to current USPHS
serles of 10 consec- Specles {6 mg/1 at natural turbidity, col- material except of Drinking Water Standards,
Industrial Water Supply utive samples shall any time or, or deposits in natural origin except:
not exceed 1000 or- quantities sufficient Cyanide:
Recreation: ganisms per 100 ml Warm Water Intolerant  to interfere with de- No visible fiim of oil } 0.2 mg/1
— Whole Body Contact nor sghall 20% of Speciea signated use or globules of grease Chromium:
— Partial Body Contact samples exceed 5000/ Avg, Daily Value } 0,05 mg/1
100 ml {5 me/1 Phenols:
Fish, Wildlife and Any Single Value Mo. Avg.
Other Aquatic Life: Fecal coliforms for {4 mg/1 } 0,002 mg/1
— Intolerant Fish the samples )100/ Single Value
Cold Water Specles 100 ml } 0,005 mg/1
— Intolerant Fish Not to exceed 1/10 of the
Warm Water Speciles 98-hour TLp, obtained
from continuous flow bio-
Agricultural assays where the dilutlon
water and toxicant are con-
Commercial tinuously renewed except
that other application fac-
tors may be used in spe-
eific cases when justified
on the basis of available
evidence and approved by
the appropriate agency
MINNESOTA Domestic Consumptior } 50 MPN/100 ml Oct-May { 7,0 mg/1 Turbidity ol } Trace [} - mg/1]
(IB) Jun-Sep { 5.0 mg/1 3 5.0 units
Fisheries and Recrea- No discharge from Arsenic 0.01
tion (24) No discharge from un~  unnatural sources so Barium 1.0
Industrial Consumption natural sources 8o as as to cause any nui- Cadmium 0.01
(34) to cause any nuisance gance conditions CCE 0,2
conditions Chromium Trace
Copper Trace
Cyanide Trace
Fluorides L5
Lead 0,05
Manganese 0.05
Nitrates 45.0
Selenium 0,01
Stiver 0,05
Zine 5.0
WISCONSIN Public Water Supply Arith. Avg, 80% Saturation nor Substances that will Floating or submerged  Substances in concentra-~

Industrial and Cooling
Water

Commercial Shipping
Recreation:
— Whole Body Contact
Beach areas

Fish and Aquatic Life
Trout

Waste Assimilation

} 1000/100 ml
Max. }2500/100 mi
during recreation

Beason

5 mg/1 at any time
} 1 mg/1 change

cause objectionable de~
posits in the bed or on
the shore of a body of
water shall not be pres-
ent in such amounts as
to create a nuisance

debris, oil, scum or
other material shall not
be present in such
amounts as to create

a nuisance

tions or combinations
which are toxic or harm-
ful to humans shall not be
present in amounts found

to be of public health sig-
nificance, nor shall sub-
stances be present in
amounts, which by bloassay
and other appropriate tests,
indicate acute or chronic
levels harmful to animal,
plant or aquatic life

> Greater Than } Not Greater Than

< Less Than

{ Not Less Than

Where designated uses have different criteria
the most stringent criteria are listed.

10
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TASTE AND
ISSO: ToTAL LIDS NUTRIENTS ODOR PRODUCING TEMPERATURE pH RADIOACTIVE MATERIALS
D LVED 80 SUBSTANCES

Tgotal Dissolved Solids:
200 mg/1

Chlorides:
Mo, Avg. } 50 mg/1

(MICHIGAN)

Total Dissolvad Solids:
} 500 mg/1

Chlorides: } 50 mg/1
Sulfates: ) 250 mg/1

Hardness: } 50 mg/1

(MINNESOTA)

Mo. Avg.
} 500 mg/1

Max, } 750 mg/1 at any
time

{WISCONSIN)

Nutrients originating from
industrial, Municipal or
domestic animal sources
shall be limited to the ex-
tent necessary to prevent
adverse effects on water
treatment processes or
the stimulaton of growth
of algae, weeds and
slimes which are or may
become injurious to the
designated use

No discharge from un-
natural gources so as to
cause any nulsance condi-
tiona

Materials producing color,
odor, taste or unsightli-
ness shall not be present
in such amounts as to
create a nuisance

Concentrations of sub-
stances of unnatural
arigin shall be less than
those which are or may
become injurious to the
deaignated use

Phenols:
Mo. Avg.
}. 0, 002 mg/1
Max. Concentration
for a Single Value
} 0,005 mg/1

Threshold Odor:
Number } 3

Phenols:
} 0.001 mg/1

Materials producing colar,
odor, taste or unsightli-
ness shall not be present
in such amounts as to
create a nuisance

Excepted from Approval

No Material Increase

84°F Max, Change from
natural unpolluted back-
ground } 5°F Rate of
Change } 2°F/hour

Range of 6.5-8,8

} 0.5 unit change within
range

‘Within range of 6.5-8,5

Within range of 6,0-~9.0

} 0.5 unit change if nat-
ural values are above 8.5
or below 6.5

} 1000 pe/1 of gross beta
activity in absence of Sr-80
and alpha emitters

Xf this limit is exceeded the
specific radionuclides pres-
ent must be identified by
complete analysis in order
to establish the fact that the
concentration of nuclides will
not produce exposure above
recommended limits estab-
lished by the Federal Radi-
ation Council

Gross beta concentration not
to exceed 1000 pe/1 in known
absence of alpha emitters and
S8r-90

Also: Not to exceed the lowest
concentrations permitted to be
discharged to an uncontrolled
environment as prescribed by
the appropriate authority hav-
ing control over their use

Intake water supply will be
such that by appropriate
treatment and adequate safe-
guards it will meet PHS
Drinking Water Standards,
1962

11
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DISSOLVED OXYGEN

1, BIOLOGICAL EFFECTS, A continuous supply of oxygen is required for the normal metabolism of fish and
most of their food organisms. Oxygen is used also in the respiration of plants and by bacteria. Oxygen enters
the water chiefly by diffusion from the air and by the photosynthetic activity of plants, In general a balance is
maintained between addition and removal, but because oxygen is not very soluble the water's capacity is small,
so that any interference with the influx from the air or production by plants or any sudden increase in utilization
(as, for example, in the bacterial oxidation of sewage wastes, etc.) soon lowers it to critical levels.

The oxygen concentration needed for maintenance varies widely with species, and there is evidence that
highly desirable fish species in Lake Superior (coregonids, salmonids) require relatively high concentrations.
There are indications, also, that several of the important food organisms (gammarids and shrimp) are even
less tolerant of oxygen deficiencies. Within any one species the requirement varies with temperature, and
especially with life-history stage, the eggs and early fry being more sensitive than the adults to oxygen lack,
For such cold-water fish as salmonids 2 minimum of 6 mg/1 has been recommended for good growth and gen-
eral well-being of adults and their associated food organisms, and of 7 mg/1 for eggs and fry.

I, SPECIAL CONSIDERATIONS. In addition to providing for growth, activity, reproduction and the like, the
oxygen concentration must be high enough to protect against adverse conditions that may be encountered, For
example, toxicants that enter through the gills become more toxic as the oxygen concentration is decreased, be-
cause the fish must pass more water over the gills to_get enough oxygen, and this brings more toxicant against
the gill surface. Because the low salt content of Lake Superior water permits such agents as heavy metals to be
more toxic than they would be in harder waters, it is especially important that the oxygen concentration be
maintained high enough to counteract this hazard.

Little is known about the requirements of the adult stages of the important species of fish and food organisms
under the environmental conditions of the bulk of Lake Superior, and even less about those of the more sensitive
developmental stages. Further, little seems to be known about the oxygen concentration in various parts of the
lake, especially at the bottom where the eggs and early stages of many species must live. Evidently the lake
oxygen concentrations that have entered into maintaining the recorded levels at Duluth and Sault Ste. Marie so
far have been high enough to maintain the aquatic population, and these should serve as guidelines until we have
more information,

It is important to recognize that a reduction in oxygen from existing concentrations would serve as a warning
of organic decomposition with subsequent release of poisonous materials such as hydrogen sulfide and ammonia.

II. EXISTING CONDITIONS, The gross range of dissolved oxygen concentrations over the period 1958-1968
was between 9, 4 and 14. 6 mg/1 at Duluth, and 8.4 and 16. 4 mg/1 at Sault Ste. Marie, with means of 12, 6 and
12,2 mg/1, respectively.

Iv. RECOMMENDED CRITERIA FOR LAKE SUPERIOR. The dissolved oxygen concentration of the open water
of the lake shall not be less than 9 mg/1, at any time or any place in that habitat and 90% of the values should be
greater than 10 mg/1. For habitats occupied primarily by warmer water fish (e. g., perch and walleye in the
shallower bays) the criteria shall be not less than 5 mg/1 at any time or place in that habitat.

V. REFERENCES.

1. Brinley, F.J. 1944, House Document 266, 78th Congress,
1st Session, Part II, Supplement F, Biological Studies,
pp. 1275-1353.
2. Doudoroff, P, and C.E. Warren, 1962, Biological Problems in
Water Pollution., Public Health Service; Third Seminar:
pp. 145-155, Dissolved Oxygen Requirements of Fishes.
3. Ellis, M, M. 1937. Bulletin U.S. Bureau of Fisheries,
Volume 48:365-437, Detection and Measurement of
Stream Pollution,
4, Smith, L.L. et al, 1956, Sewage & Industrial Wastes 28:678-690,
Aquatic Life Water Quality Criteria: Second Progress Report.
5. Water Quality Criteria, Report of the National Technical Advisory
Committee to the Secretary of the Interior, Federal Water
Pollution Control Administration, Washington, D. C., April 1968.
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TURBIDITY AND COLOR

1. BIOLOGICAL EFFECTS. Ecologically, the quality of the light, th_e intensity anq the du.xfatiqn 1mpmg‘ing ona
given surface area controls the ecosystem through its influence on primary produc_tmn. Light is t‘he ultimate
source of energy, without which life could not exist. Many structural and behavorial ‘chgu_'actensucs of organ-
isms are directly influenced by light, therefore making it a vital factor as well as a limiting one at both the
maximum and minimum levels.

Reduction of light presents a more serious problem in the aquatic env@r.onment .than in the terrestrial, - Light
diminishes rapidly even in clear water, and changes in spectral composition and in ot!)er .res.pects. Apy EE_Itra-
neous material which is introduced to water, whether it be dissolved or suspendede will dlmm%sh,the light in-
tensity and possibly change the light quality, In short, suspended or dissolvgd solids absorb light energy, and
this absorption will decrease that light energy available for primary production,

Production takes place in the water at a depth to which light penetrates so that in deep water lakes the ;ig'h't—
penetrated "surface water' provides the major source of production for the entire depth.2 Effects of turbidity
on desirable fish in Lake Superior would first appear as indirect ones on food supply.

I, CHEMICAL EFFECTS. Increases in turbidity require an increase in the available chlorine necessary for
chlorination,3 Further , an increase in turbidity makes phosphate and radioactivity removalﬁ harder to accom-
plish.4 Turbidity produces in Lake Superior "colored water' which is not esthetically pleasing,5

I, SPECIAL CONSIDERATIONS. Since Lake Superior is deep (average depth about 600 feet) and cold (average
temperature {42°F) primary production is already hindered. If light energy is removed because of turbidity or
color, further stress would be placed on the lake's primary. production. A combination of all these adverse
conditions (extreme depth, low temperature, and light absorption) could render the lake practically sterile,
Since the lake's depth cannot be controlled, and the cold temperature is required for the natural fish, it is most
imperative that turbidity and color be removed from effluents being discharged into the lake,

IV. EXISTING CONDITIONS. Twenty-year averages of turbidity measurements taken daily at the Duluth Water
Treatment Plant (Lakewood Pumping Station) show the mean turbidity of Lake Superior at this station to be
about 0, 3 JTU,

V. RECOMMENDED CRITERIA FOR LAKE SUPERIOR.

Turbidity: Less than 0,5 JTU (measured by light scattering and dilution of standard solutions for JTU) for
90% of the time. Not to exceed 5.0 JTU as maximum,

Color: Committee Recommendation: Less than 0.050 absorbance units (10 cm path length, turbidity removed) over wave length
range 4000-8000 A, and less than 0.500 absorbance units (10 cm path length, turbidity removed) over the wave length
range 2400-4000 A for 90% of the time. Not to exceed five times these values as a maximum. Values adopted pending
collection of additional data utilizing extended wavelength technique. |

VI. REFERENCES.

1, Odum, E.P. Fundamentals of Ecology, p. 106, W. B, Saunders and Co. s
Philadelphia, 1959,

2. Clarke, G.L. Elements of Ecology, p. 185, John Wiley and Sons, Inc.,
New York, 1954.

3. Felsen, D, and Taras, M, J. Journal American Water Works Association,
42, 455 (1950),

4. Eliassen, R, et al, Journal American Water Works Association,
43, 621 (1951). ‘

5. Basic Studies on Environmental Impacts of Taconite Waste Disposal,
Part I and II, U, S, Department of the Interior, December, 1969,
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TOTAL DISSOLVED SOLIDS

1, GENERAL CONSIDERATIONS, The quantity of dissolved solids by itself is not especially important in
assessing water quality. More important are the kinds of dissolved solids that are present, and in some cases,
the ratio of one to another. Only when the total exceeds many times the existing values in the lake, would there
be any direct impairment.

Dissolved solids measurements do, however, provide a good index of the aging rate of the lake. Such cor-
relations have been established in Lake Erie, as an example, For this reason, dissolved solids should be kept
close to the present level to avoid undesirable aging effects,

I, EXISTING CONDITIONS, No data is available for St, Mary's River, but rarely is 60 mg/1 reached at
Duluth.

M, RECOMMENDED CRITERIA FOR LAKE SUPERIOR. Ninety percent of the values should not exceed 65
mg/1.

IVv. REFERENCES,

1. A Plan for Water Pollution Control Lake Erie Report, U. S.
Department of the Interior, Federal Water Pollution Control
Administration, August 1968.

BACTERIA

I. GENERAL CONSIDERATIONS, The presence of bacteria in water was recognized early as an indicator of
degraded water quality., The coliform bacterial count has been most widely used as an index of sewage contam-
ination and possible accompanying hazard of human pathogens, Some waters have a high count even though there
is little or no sewage contamination as coliform bacteria enter waterways from sources other than man, such

as land runoff from agricultural lands.

The cold temperature, extreme water clarity (permitting deep penetration of sunlight) and sparsely populated
watershed result in very low counts. The average total coliform value at Duluth is 3.68/100 ml and 7.81/100
ml at the St. Mary's River.

I, RECOMMENDED CRITERIA FOR LAKE SUPERIOR. The maximum total coliform count should not exceed
1000/100 ml and 90% of the counts should be less than 10/100 ml at any location. The maximum fecal coliform
count should not exceed 200/100 ml and 90% of the counts should be less than 10/100 ml at any location.
Additional Committee Recommendation: Analyses performed by the membrane filter technique.

OI. REFERENCES,

1. Water Quality Criteria, Report of the National Technical Advisory
Committee to the Secretary of the Interior, Federal Water
Pollution Control Administration, Washington, D, C., April 1968,

2. Sanitary Significance of Fecal Coliforms in the Environment.

U.S. Department of the Interior, Federal Water Pollution
Control Administration, Publication WP-20-3.

3. The Bacteria, Volume II. Gunsalus and Stanier, Academic Press.
1961.

4, Pollutional Effects of Pulp and Paper Mill Wastes in Puget Sound.
U.S. Department of the Interior, Federal Water Pollution
Control Administration, March 1967.

5. Proceeding-Eleventh Conference on Great Lakes Research 1968,
International Association for Great Lakes Research.

6. Microbiology for Sanitary Engineers. McKinney, Rose E.
McGraw-Hill, 1962, pp. 152,
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METHYLENE BLUE ACTIVE SUBSTANCES (MBAS)

I. GENERAL CONDITIONS. The methylene blue method is used for quantitatively measuring surfactants, but does not differentifate between the
now existing levels of ABS and LAS occurring in natural waters. Nor does the method differentiate between surfactants and certan7 natural
substances. Therefore, it has been proposed and generally accepted that these anionic substances be reported as methylene blue active substances

(MBAS).

The MBAS test provides very sensitive measurement of increases in concentrations of organic compounds in Lake Supf_arior. Whi/e_the MBAS
method does not yield a differentiation of compounds it provides a quantitative measure of change and signals po tential degradation of water

quality that warrants investigation.

II. EXISTING CONDITIONS, Available information on MBAS concentrations in Lake Superior indicates a range
from 0.01 - 0. 05 mg, 1.

1Il. RECOMMENDED CRITERIA FOR LAKE SUPERIOR. Committee Recommendation: There shall be no material increase in the MBAS
concentration in the open water of Lake Superior. Increases in the MBAS concentration signal changes of water quality which may be

indicative of potential degradation and warrant further investigation.

1IV. REFERENCES

i, Thatcher, Thomas O., and Joseph F. Santner, 1966. Acute Toxicity
of LAS to Various Fish Species. Proceedings 21st Purdue
Industrial Wasie Conference, Engineering Extension Series
No. 121., 50(2): 996-1002. )

2. Pickering, Quentin H, 1966. Acute Toxicity of Alkyl Benzene
Sulfonate to the £ggs of the Fathead Minnow, Pimephales
promelas. Air and Water Pollution Journal, 10: 385-391.

3. Pickering, Quentin H. and Thomas C. Thatcher. 1968, The Chronic
Toxicity of Linear Alkylate Sulfonates to the Fathead
Minnow (Pimephales promelas, Raf,). Journal Water Pollution
Control Federation. In press.

4. Swisher, R.D., J,T. O'Rourke, and H. D, Tomlinson. 1964
¥ish Bioassays of Linear Alkylate Sulfonates (LAS) and
Intermediate Biodegradation Products. Journal of
American Oil Chemical Society, 41: 746-752,

5. Marchetti, R. 1965. Critical Review of the Effects of Synthetic
Detergents on Aquatic Life. Stud. Rev. Gen. Fish, Coun.
Medit. , No. 26, 32 pp.

6. Arthur, John W., 1970, Chronic Effects of Linear Alkylate Sulfonal
Detergent on Gammarus pseudolimnaeus, Campeloma decisum,
and Physa integra. Water Research, In press.
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PHENOLS AND PHENOLIC COMPOUNDS

I, BIOLOGICAL EFFECTS. Phenols and substituted phenols are toxic to trout and other fish at concentrations
of 0.1 to 10 mg/1l. Studies of long term effects at lower concentrations have not been made.

Phenolic compounds, particularly the chlorophenols, cause unpleasant odors and flavors in fish from waters
containing as little as 0. 0001 mg/l. Most phenols are biodegradable, but at concentrations of a few mg/1 or
less cause nuisance slime and mold growths on rocks, etc.

H. SPECIAL CONSIDERATIONS. Phenols in drinking water are detectable by disagreeable taste and odor at
concentrations of 0, 001 to 0, 01 mg/1, thus the U.S. Public Health Service Drinking Water Standard has been
set at 0,001 mg/1. Current waste treatment practices (tertiary treatment) are highly efficient at removal of
phenols; however, post-chlorination of the waste increases the proportion of taste and odor causing chloro-
phenols.

O, EXISTING CONDITIONS. Phenol as such is not routinely measured in Lake Superior. However, data
from Dult}th and the St. Mary's River indicate that total aromatics (including phenols) average less than
0.001 mg/1,

IVv. RECOMMENDED CRITERIA FOR LAKE SUPERIOR. Based on the potential for causing taste and odor
problems in drinking water and in commercial fish, the recommended criteria for phenols in Lake Superior
is a maximum concentration of 0, 001 mg/1.

V. REFERENCES.

1. Brown, V.M., Jordan, D.H.M., and Tiller, B.A., 1967. The Effect
of Temperature on the Toxicity of Phenol to Rainbow Trout in Hard
Water, Water Research 1:587-594,

2. Pickering, Q.H.,and Henderson, C., 1966, Acute Toxicity of Some
Important Petrochemicals to Fish, Journal Water Pollution Control
Federation 38 (9): 1419-1429,

3. Ryckman, D.W,, Prabhakara Rao, A.V.S., and Buzzel, J.C., Jr.
Behavior of Organic Chemicals in the Aquatic Environment: A
Literature Critique, Published by the Manufacturers Chemists
Association, Washington, D. C., Summer 1966.

4, Water Quality Criteria, Report of the National Technical Advisory Committee
to the Secretary of the Interior, Federal Water Pollution Control
Administration, Washington, D.C., April 1968,
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AMMONIA

1. BIOLOGICAL EFFECTS. Ammonia is a normal product of animal metabolism and the_ major mtroge_ngus
excretion of fish and other freshwater animals. It enters water naturally also by microbial decoppos1t19n of
decaying plant and animal material, in rain water and, under certain conditions, PY the degradation of Q{ssolved:‘
pitrites and nitrates. In addition, it enters water as a component of sewage, fert111zers_, ax}d numerous mdu;i
trial wastes. Conversely, it serves as a nutrient for some of the algae. Its copcentrapop is unhlfely‘to remain
constant in a normal aquatic environment, but tends to be decreased by conversion to nitrite and n1t_rate. Be-
cause of its many possible sources and fates, the ammonia content of natural unpolluted waters is highly vari-,
able, and has been reported to range from 0.0 to about 4. 0 mg/1, although usually less than 0, 2 mg/1,

The experimental work to date on ammonia toxicity does not provide clear guidelines, partly b«_acause 'thg
distinction has not always been made between the highly toxic ammonia molecule and the less toxic ammonium
ion, and partly because the experiments have been too crude to be related to long-term effects. A concentra-
tion of 1,5 mg/1 has been reported as "'not harmful to fish", but it has also been reported, h{)wever, thz}t 1 7
mg/1 and even 0.3 mg/1 can affect the oxygen carrying capacity of the blood. Its effects on important fish food
organisms of the lake are not known,

II. SPECIAL CONSIDERATION. The higher the pH the greater the proportion of toxic molecular ammonia
relative to ammonium ion, the toxicity of ammonium compounds increasing by 200% or more between pH 7, 4
and 8,0. Over the period 1958-1968 the pH of Lake Superior water at Duluth has ranged between 7.3 and 8.5,
with a mean of 7.72, which is in a critical range for ammonia. Further, because of its low salt concentration
Lake Superior water is poorly buffered against changes in pH. For these reasons the standard for ammonia
must be extremely conservative to be safe for aquatic life.

OI. EXISTING CONDITIONS, Over the period 1959-1966 at Sault Ste. Marie, and 1958-1965 at Duluth, the
reported ammonia concentrations ranged between 0. 0 and 0.1 mg/1 as ammonia nitrogen, with means of 0, 071
and 0. 0024 mg/1, respectively.

IV. RECOMMENDED CRITERIA FOR LAKE SUPERIOR, Since the values so far recorded seem not to have had
an adverse effect, since the ammonia concentration is highly labile, and since ammonia is most toxic at high
pHranges, the recommended criteriais a maximum of 0.1 mg/1, expressed as ammonia nitrogen, and 90% of the
values should be less than 0, 05 mg/1,

V. PERTINENT REFERENCES.,

1. Doudoroff, P., and Katz, M., 1950 22:1432-1458, Critical Review
of Literature on the Toxicity of Industrial Wastes and their
Components to Fish. 1. Alkalies, Acids and Inorganic Gases.
Sewage and Industrial Wastes,

2, Ellis, M, M, 1937, Bulletin U. S. Bureau of Fisheries.

Detection and Measurement of Stream Pollution, Vol, 48:
365-4317,

3. Goldstein, L., Forster, R, P, and Fanelli, G, M,, Jr. 1964,

Gill Blood Flow and Ammonia Excretion in the Marine Teleost,
Myoxocephalus scorpius, Comp. Biochem. Physiol, 12:
489-499,

4, Lloyd, R. 1961, Effect of Dissolved Oxygen Concentrations on the
Toxicity of Several Poisons to Rainbow Trout. Journal
Experimental Biology. 38: 447-456.

20



143

PHOSPHORUS

1, BIOLOGICAL EFFECTS. Phosphorus is an essential nutrient which frequently occurs in minute quantities in
natural waters and can thereby be limiting to the growth of aquatic plants. When present in excess, however,
under favorable environmental conditions, it is instrumental in producing heavy and undesirable growths of both
algae and rooted aquatic plants, Results obtained by various workers (e.g., Sawyer, 1947; Chu, 1943; Strick-
land, 1965; and Sylvester, 1961) indicate that phosphorus does not become limiting to algae until concentrations
as low as 0. 01 mg/1 or less of soluble phosphorus are reached,

I1. SPECIAL CONSIDERATIONS. Phosphorus, in increased quantities, is commonly associated with acceler-
ated lake eutrophication. The degree to which aquatic plant growth is stimulated by phosphorus is variable, and
will depend on the occurrence of other essential nutrients, temperature, light, etc. Phosphorus is, however,

a substance which is @ssential to plant growth, one which is frequently limiting, and one which is much more
amenable to control than many other nutrients. Nitrogen, for example, is difficult to control because some
forms of algae are able to fix atmospheric nitrogen.

. EXISTING CONDITIONS, Data on phosphorus distribution in Lake Superior are scarce. A synthesis of
data published by Putnam and Olson (1960) and by Beeton, et al, (1959), indicate average distribution of total
phosphorus, as mg/l Phosphorus, for all depths, to be as follows:

West End (West of Apostle Islands) 0. 009
Apostle Islands Region 0.014
Open Lake, Apostle Islands to Keweenaw Peninsula 0.010
Keweenaw Bay 0.011
Coastal Waters off Marquette and Munising 0.010
Open Lake, East End 0. 005
Whitefish Bay 0. 008

The average for the entire lake is 0. 0096 mg/1.

IV, RECOMMENDED CRITERIA FOR LAKE SUPERIOR, The total phosphorus levels should not be permitted
to exceed existing values, Where background data are not available the maximum value should not exceed 0. 01
mg/1 total phosphorus, Additional Committee Recommendation: The existing level of phosphorus in some areas of Lake Superior

is greater than the proposed 0.01 mg/| maximum limit and is cause for concern. Every effort should be made to reduce phosphorus inputs into
the Lake.

V. REFERENCES.

1. Beeton, A.M., J.H. Johnson, and Stanford H. Smith, 1959, Lake Superior Limnological Data. U.S.
Fish and Wildlife Service, Special Scientific Report — Fisheries No. 297, Washington, D.C., 177p.

2, Chu, S.P., 1943, The Influence of the Mineral Composition of the Medium on the Growth of Plank-
tonic Algae, Part II. The Influence of the Concentration of Inorganic Nitrogen and Phosphate
Phosphorus. J. Ecology, 31:109.

3, Putnam, H.D., and T.A. Olson. An Investigation of Nutrients in Western Lake Superior. School of
Public Health, University of Minnesota, Duluth, for the Minnesota Water Pollution Control
Commission, 1960,

4. Putnam, H,D., and T.A. Olson, 1966, Primary Productivity at a Fixed Station in Western Lake Su-
perior. Proceedings, Ninth Conf, on Great Lakes Res., Inst. of Sci. and Tech., University of
Mich, , Ann Arbor, p. 119-128.

5, Sawyer, C.N., 1947, Fertilization of Lakes by Agricultural and Urban Drainage, J. NEWWA, 61:109,

6. Strickland, J.D,H., 1965, Production of Organic Matter in the Primary Stages of the Marine Food
Chain, Chemical Oceanography (J. P. Riley and D. Skirrow, eds.), Academic Press, New York.

7. Sylvester, R.O., 1961. Nutrient Content of Drainage Water from Forested, Urban, and Agricultural
Areas, Algae and Metropolitan Wastes, Public Health Service, SEC TR W61-3, 80, U.S. Govt.
Print, Off., Washington, D. C.

21



144

IRON

I. BIOLOGICAL EFFECTS. Iron causes problems of taste, color and odor in water supplies and may s?imulaiue‘
the growth of bacteria and other lower plant life. It will discolor shore areas and may coat wat,gr copdults. '
Concentrations in excess of 0, 3 mg/1 cause taste problems and stainlaundry. Lesser concentrations in com-
bination with manganese often result in undesirable growths.

II. SPECIAL CONSIDERATIONS. Iron solubility is highly pH dependent. In more desirable pH values of 6,5 to
8.5 it occurs in the oxidized state and is rather insoluble and usually settles. Introductions of iron may result

in an increase in settleable solids content in this way. Iron will redissolve in hypolimnionic waters under cer-

tain conditions and then may cause taste and odor problems.

II, EXISTING CONDITIONS. The ten year average concentration at Duluth is 0, 023 mg/1 and ’_0. 019 mg/1 at
the St. Mary's River. The high value recorded is 0. 168 mg/l, Highest readings occurred during the last sev-
eral years.

IV. RECOMMENDED CRITERIA FOR LAKE SUPERIOR. The maximum value should be 0. 1 mg/1 and 90% of
the values should be less than 0, 03 mg/1 at any single location. Additional Committee Recommendation: Values adopted
pending collection of additional data.

V. REFERENCES,
1. Water Quality Criteria, Report of the National Technical Advisory
Committee to the Secretary of the Interior, Federal Water
Pollution Control Administration, Washington, D. C. April 1968,

2. U.8. Department of Health, Education and Welfare, 1962, Public
Health Service Drinking Water Standards, PHS Publication No. 956,

3. Water Quality Criteria, California State Water Quality Control
Board, Sacramento, California, Publication 3-A, 1963. pp. 215
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CADMIUM

1. BIOLOGICAL EFFECTS. Cadmium occurs in small amounts in naturally occurring zinc ores reflecting its
close chemical relationship to zinc but in natural waters occurs in only trace amounts. Cadmium is a nonessen-

tial, nonbeneficial element, It is a heavy metal that accumulates in animal tissues and has a high pollution
potential because of its high toxicity and cumulative effects.

In the U.S. Public Health Service Drinking Water Standards, cadmium in excess of 0, 010 mg/1 constitutes
grounds for rejection of the supply. Long term toxicity studies conducted at the Federal Water Pollution Con-
trol Administration's Newtown Fish Toxicology Laboratory have shown slow accumulative mortality in young
fish and that newly hatched fry are extremely sensitive to cadmium. These chronic studies conducted in hard
water (in which cadmium is less toxic than in Lake Superior) gave a "safe" concentration of 0, 037 mg/l. The
test concentration of 0. 057 mg/1 was lethal to newly hatched fry.

. SPECIAL CONSIDERATION, The toxicity of cadmium, like the other heavy metals, is influenced by water

quality characteristics, such as pH and hardness. Acute toxicity studies indicate that the lethal concentration
of cadmium in softer water is 1 mg/1.

I, EXISTING CONDITIONS. According to Kopp and Kroner, of 66 samples in the Western Great Lakes Basin

the frequency of detection (0. 45 millipores filtered samples) was 3%. They did not detect cadmium in Lake
Superior.

IV, RECOMMENDED CRITERIA FOR LAKE SUPERIOR. The recommended criteria for cadmium in Lake
Superior is a maximum value of 0. 005 mg/1 and 90% of the measurements less than 0, 002 mg/1 at a single
location, Additional Committee Recommendation: Values adopted pending collection of additional data at which time the levels
will be reconsidered and possibly lowered to a 90% value of 0.001 mg/l and a maximum value of 0.002 mg/l.

V. REFERENCES.

1. Pickering, Q.H,, and Gast, M. The Chronic Toxicity of Cadmium
to the Fathead Minnow (Pimephales promelas) (In preparation),

2. Pickering, Q.H., and Henderson, C. Acute Toxicity of Some Heavy
Metals to Different Species of Warm Water Fishes, Proceedings
19th Industrial Waste Conference. Purdue University. 1965.
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CHROMIUM

1. BIOLOGICAL EFFECTS. In the U.S. Public Health Service Drinking Water Standards the presence of hex-
avalent chromium in excess of 0. 05 mg/1 shall constitute grounds for rejection of the supply. Chr.omlum is not
known to be either an essential or beneficial element in animals. There is accumulation of chr'omn'xm in many ,
animals and when inhaled, chromium is a known cancerigenic agent for man. Trivalent chromium is not of con-
cern in drinking water supplies at present,

In long-term tests conducted at the Federal Water Pollution Control Administration's Newtown _Fish Toxicology
Laboratory, in a hard water, 1 mg/1 of hexavalent chromium was found to be a ""safe’’ concentration for sur- .
vival and reproduction of the fathead minnow. The lethal value in a similar water (200 mg/1 hardness) was 33
mg/l. In a soft water, low pH bioassay the lethal value for the fathead minnow was 17 mg/1.

Bioassays conducted with four species gave lethal values of hexavalent chromium that ranged from 17 to 118
mg/l. Thus it appears that there is a great range of sensitivity of various fish species. Hexavalent chromium
appears to be more toxic to some invertebrates; 0, 05 mg/1 is lethal to Daphnia, a very important animal in
Lake Superior. In acute bioassays trivalent chromium is more toxic in soft water than hexavalent chromium,
The chronic studies indicated that their toxicity is not greatly different.

II. Special Considerations. Hexavalent chromium is very soluble in water while trivalent chromium is much
less soluble, especially in hard water. Many variables influence the toxicity of chromium. Trama and Benoit
have shown that the toxicity of hexavalent chromium is dependent on pH; it is more toxic under conditions of low
pH. The toxicity of trivalent chromium is dependent on concentration, pH, hardness, and equilibrium state,

III. EXISTING CONDITIONS. Hexavalent chromium concentrations found in Lake Superior at Duluth hada
frequency of detection of 40%. In these samples of positive occurrence the mean concentration was 9 ng/1and’
the maximum was 20 ug/l. At St. Mary's River hexavalent chromium was found in 17% of the samples with a
mean of 3 ng/l and a maximum of 7 ug/l. Data are not available for trivalent chromium concentrations,

IV. RECOMMENDED CRITERIA FOR LAKE SUPERIOR. The recommended criteria for total chroiium is a
maximum of 0. 050 mg/1 and 90% of the values should be less than 0. 02 mg/1 at any single location,

V. REFERENCES.
1. Pickering, Q.P., and Henderson, C. Acute Toxicity of Some Heavy
Metals to Different Species of Warmwater Fishes, Proceedings
19th Industrial Waste Conference, Purdue University, 1965,
2, Trama, F.B., and Benoit, R.J. Toxicity of Hexavalent Chromium

to Bluegills, Journal Water Pollution Control Federation,
Volume 32, 1960,
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COPPER

1, BIOLOGICAL EFFECTS. Copper is one of the more toxic of the heavy metals to many desirable aquatic
organisms, It is also an essential trace element and is often added to the foods of both aquatic and terrestrial
animals. It is commonly used to control algal growths in water supplies., The permissible concentration in
public water supplies is 1 mg/1 and the desirable concentration is virtually absent.

Experiments with trout, perch, sunfish, freshwater shrimp, Daphnia, snails, and clams establish the max-
imum no-effect concentrations in Lake Superior water to be between 0,01 and 0, 05 mg/l. Trout, shrimp, and
Daphnia, all important in Lake Superior, are among the most sensitive. To some animals, copper concentra-
tions that kill are substantially higher than concentrations that retard growth and inhibit reproduction. Exper-
imentation has shown that concentrations 1/10 to 1/30 of the lethal concentrations inhibit reproduction,

II. SPECIAL CONSIDERATION. Both pH and the calcium-magnesium content of water affects copper toxicity
to aquatic organisms. The lethal concentrations are more affected by these characteristics than are the no-
effect concentrations, Lake Superior water has low concentrations of calcium and magnesium and therefore

copper is more toxic in it than in most other natural waters of the United States. For this reason, stringent
criteria are needed.

I, EXISTING CONDITIONS. Five year average concentrations of copper at Duluth and the St, Mary's River
are 0,003 and 0, 005 mg/1, respectively, Some values have been reported as high as 0. 02 mg/1, but nearly all
are less than 0, 01 mg/l. Except near sources of copper introduction, concentrations do not vary greatly.

IV. RECOMMENDED CRITERIA FOR LAKE SUPERIOR. The criteria for Lake Superior should be a maximum
of 0.012 mg/1 and 90% of the measurements should be less than 0. 008 mg/1 at any single location.

V. REFERENCES,

1. Sprague, J.B., Lethal Concentrations of Copper and Zinc for
Young Atlantic Salmon, Journal of Fisheries Research Board,
Canada, 21 (1), 1964.

2, Mount, Donald I, Chronic Toxicity of Copper to Fathead Minnows
(Pimephales Promelas, Rafinesque). Water Research,
2:215-223, 1968,

3. Grande, Magne, , Effect of Copper and Zinc on Salmonid Fishes,
Third International Conference on Water Pollution Research,
Section 1, Paper No. 5.

4, Sprague, J.B., Avoidance of Copper-Zinc Solutions by Young Salmon.
in the Laboratory, Journal Water Pollution Control Federation.
Vol. 36 (8): 990-1004, 1964.

5. (Personal communication, National Water Quality Laboratory Staff.,)

Acute and Chronic Effects of Cu*? on Fish and Invertebrates
in Lake Superior Water, 1969,

25



148

LEAD

1. BIOLOGICAL EFFECTS. Lead is quite poisonous to aguatic organisms, concentrations of 0,1 mg/1 having
killed fish in soft water. In water more like that of Lake Superior, however‘, short term (a few hours to a few
days) mortality test values of from 5 to 50 mg/1 of lead have often been obtained,.

The few longer term (up to six months), nonlethal exposures to lead in water hgve demonstrated tha.t accumu- - -
lations in various parts of the body result from continuous uptake of lead by the fish. Such accumulatl_ons in
mammals have led to toxic effects and death after long periods of time, even many years. On the basis of
available information on fish, similar results would be expected. ) '

Daphnia in Lake Superior water are killed in a few days by an 0.5 mg/1 concentration; mayflies, stoneflies,
and caddisflies are killed at 16 to 64 mg/1 concentrations,

L. SPECIFIC CONSIDERATIONS: Because of lead's low solubility in comparison with many other metal salts,
pH and calcium-magnesium content of water are particularly important in determining its toxicity. High lead
concentrations are particularly significant in the soft water of Lake Superior.

II, EXISTING CONDITIONS, The average concentration of lead in filtered water at the St. Mary's River over
the five year period ending September 30, 1967 was 0, 006 mg/l. Two filtered samples taken at Duluth during
this period contained 0. 007 and 0. 02 mg/1. The average of 20 unfiltered samples taken at scattered sites in
Lake Superior during 1967 is 0. 027 mg/1. This figure excludes one very high and probably incorrect value of
0. 306 mg/1 that was found in a sample taken near the center of the lake.

IV. RECOMMENDED CRITERIA FOR LAKE SUPERIOR. The Public Health Service Drinking Water _Stand‘ard :
of 0.05 mg/1 should never be exceeded and 90% of the measurements should be less than 0. 03 mg/1 at any
single location. .

V. REFERENCES.

1. McKee, J.E., and Wolf, H. W., Water Quality Criteria, Publication
No. 3-A, California State Water Quality Control Board, Second
Edition, 1963.

2, Pickering, Q.H., and Henderson, C., 1966, The Acute Toxicity of
Some Heavy Metals to Different Species of Warmwater Fishes.
Air-Water Pollution International Journal 10:453-463,

3. Warnick, S5,F., and Bell, H. L., 1969. The Acute Toxicity of Some
Heavy Metals to Different Species of Aquatic Insects., Journal
of Water Pollution Control Federation, 41:280-284,

4. Water Quality Criteria, Report of the National Technical Advisory
Committee to the Secretary of the Interior, Federal Water
Pollution Control Administration, Washington, D.C. April 1968,

5. U.S. Department of Health, Education and Welfare, 1962, Public

Health Service Drinking Water Standards, PHS Publication
No. 956.
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NICKEL

1. BIOLOGICAL EFFECTS. The U.S. Public Health Service Drinking Water Standards do not place any con-
centration limits on nickel, It is a nonessential element, and its toxicity to mammals appears to be very low.
However, nickel may be very toxic to some plants.

The lethal concentration of nickel in soft water (20 mg/1 hardness) to the fathead minnow is about 5 mg/1 and
in hard water (360 mg/1 hardness) it is about 43 mg/1. With continuous-flow testing the lethal concentration is
20 mg/1 in water of 200 mg/1 hardness. Using these data, the estimated lethal concentration in Lake Superior
water (44 mg/1 hardness) would be 7 mg/1 of nickel. Some Lake Superior fish are more sensitive, however.

In a long-term bioassay conducted with a water of 200 mg/1 hardness at the Federal Water Pollution Control
Administration's Newtown Fish Toxicology Laboratory, the "safe' concentration was 0.4 mg/1 nickel. At this
concentration the fathead minnow lived, grew, and reproduced.

II. SPECIAL CONSIDERATIONS. Certain environmental variables affect toxicity of nickel, but toxicity is not
affected by hardness as much as for other metals, Various types of aquatic life differ considerably in sensi-
tivity to nickel.

I, EXISTING CONDITIONS. Concentrations of nickel in the Western Great Lakes Basin were found in 9% of
the samples. In the samples with positive occurrence, the mean concentration was 0, 01 mg/1 and the maximum
concentration was 0. 028 mg/1. Nickel was not detected at Duluth.

Iv. RECOMMENDED CRITERIA FOR LAKE SUPERIOR. Nickel should not exceed a maximum of 0. 03 mg/1
and 90% of the values should be less than 0. 015 mg/1 at a single location,

V. REFERENCES.

1. Pickering, Q.P. and Henderson, C., Acute Toxicity of Some Heavy
Metals to Different Species of Warmwater Fishes, Proceedings
19th Industrial Waste Conference, Purdue University, 1965.
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ZINC

I. BIOLOGICAL EFFECTS. Zinc is one of several heavy metals occurring aln'.lo st qniversally in surfac_:e was
ters. These natural levels of zinc vary greatly and are influenced by minerals in soils a.nd charactgnstlcs of ‘
the water itself. Zinc is an essential trace metal for aquatic life, yet inhibits fish production at quite low con-
centrations,

Long-term tests with the fathead minnow in which the fish were continuously e;.<po.sgd' to a series qf zine con-
centrations during the entire life cycle indicate that concentrations significantly 1n1}1b1t1ng repr.oduci':lon‘ are much
lower than the lethal concentrations or those that have demonstrated some histological or physiological changes,
These studies were conducted in water with higher calcium, magnesium and pH than that found in Lake Superios
water and therefore zinc was less toxic under the test conditions. A decrease in reproduction occurred at a
zinc concentration of 0, 045 mg/1 in hard water. Since the test was conducted in a harder water than tl.‘-mat of Lake
Superior and the toxicity of zinc increases as the calcium-magnesium level decreases, the safe level in Lake -
Superior is lower than 0. 045 mg/l. Zinc partially reduces reproduction over a wide range of concentrations ang
there is no sharp threshold.

II. SPECIAL CONSIDERATIONS, Many environmental variables affect the toxicity of zinc. l?r.in_cipal‘ examples
would be the calcium-magnesium content of the water, pH, temperature, and differential sensitivity of aquatic:
species, Such factors prohibit the selection of a single criterion for all freshwater environments.

I, EXISTING CONDITIONS. The mean zinc concentration in water taken at the Duluth, Minnesota, water
treatment plant was 0, 009 mg/1 and at the St. Mary's River, 0.020 mg/l. The current permissible level of
zinc in public water supplies is 5 mg/1. The high values recorded in St. Mary's River are of concern,

IV. RECOMMENDED CRITERIA FOR LAKE SUPERIOR. Zinc concentrations should not exceed 0, 015 mg/1 and
90% of the values should be less than 0. 010 mg/1. Additionat Committee Recommendation: Existing levels of zinc in the St. Mary’s
River are greater than those proposed and are cause for concern. Every effort should be made to eliminate sources of zinc.

V. REFERENCES,

1. Brungs, W.A. Chronic Toxicity of Zinc to the Fathead Minnow
(Pimephales Promelas, Rafinesque). Transcription American
Fisheries Society, April 1969,

2. Mount, D.I. The Effect of Total Hardness and pH on Acute
Toxicity of Zinc to Fish. Air and Water Pollution Inter-
national Journal, 10:49-56 (1966).

3. Skidmore, J.F. Toxicity of Zinc Compounds to Aquatic Anpimals,
with Special Reference to Fish. The Quarterly Review of
Biology, 10 (3): 227 (Sept. 1964),

4. Water Quality Criteria, Report of the National Technical Advisory

Committee to the Secretary of the Interior, Federal Water
Pollution Control Administration, Washington, D. C. April 1968,

28



151

CYANIDE

I, BIOLOGICAL EFFECTS. Cyanide is a highly poisonous chemical and occurs principally from industrial
processes. It combines with hemoglobin in blood, forming a rather stable complex, and reduces the oxygen-
carrying capacity of the blood. It is poorly removed by normal water treatment processes.

Experiments with trout and bluegills resulted in total kill at 0. 05 mg/] and other adverse effects as low as
0. 005 mg/1.

The U.S. Public Health Service Drinking Water Standard is 0.2 mg/1 and the desirable concentration is vir-
tually zero.

I. SPECIAL CONSIDERATIONS. Cyanide toxicity to aquatic life forms is highly pH dependent, Undissociated
hydrocyanic acid is most toxic and this is present in the largest proportion at low pH values, It combines
readily with heavy metals and may be more or less toxic than the uncombined form, depending on the particular
complex.

m, EXIS/TING CONDITIONS. Average concentrations at both Duluth and the St. Mary's River are less than
0.001 mg/1.

IV, RECOMMENDED CRITERIA FOR LAKE SUPERIOR. The maximum concentration should not exceed 0, 004
mg/1 and 90% of the values should be less than 0, 002 mg/1 at any location,

V. REFERENCES,

1. Biology of Water Pollution, U.S, Department of the Interior,
Federal Water Pollution Control Administration, 1967,

2. U.S. Department of Health, Education and Welfare, 1962,
Public Health Service Drinking Water Standards, PHS
Publication No, 956,

[

. Water Quality Criteria, Report of the National Technical
Advisory Committee to the Secretary of the Interior,
Federal Water Pollution Control Administration, Wash-~
ington, D.C. April, 1968,

4, Cairns, John. Notulae Naturae, #361, July 30, 1963.

5. Doudoroff, P, Transactions of the American Fishery
Society, Vol. 95, No 1, Jan. 1966,
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HYDROGEN SULFIDE

I. BIOLOGICAL EFFECTS. Sulfides in water are the result of natural processes of decomposition 1,n.‘enriched
waters, sewage, and industrial wastes such as those from oil refineries, tanneries,. pulp and paper m111s.1;
chemical plants, and gas manufacturing facilities. Sulfides are produced by the action of anerobic organisms .
on sulfates and organic sulphur compounds. Hydrogen sulfide contributes to. taste ar}d odor of water supples
that can be detected by man at 0,005 0,010 mg/l2 and taints flesh of aquatic organisms. i :

Experiments with eggs and fry of trout, walleye, northern pike, suckers, and immature blue gills and fathead
minnows indicate lethal concentrations of undissociated hydrogen sulfide to vary betweer} 0,008 - 0,058 mg/ 1.2_
Trout fry are killed in three days at 0.020 mg/1 at high oxygen levels. Freshwater shrimp are more sensitive
than fish fry,

II. SPECIAL CONSIDERATION. Hydrogen sulfide decays exponentially with a half l_ife of one hour in oxygen-
ated water.3 However, it can be evolved into oxygenated water from organic deposits and can be f9und at
lethal concentrations at the bottom-water interface. 1 The toxicity of an effluent may bear no relatl.on to its ‘
potential toxicity in organic deposits. Fish eggs, fry, and food organisms are most susceptible. S_1n‘ce.most
species of sport and commercial value in Lake Superior spawn at depths of 100 fathoms or less,® it is im-
portant that good water quality be maintained to this depth at the bottom-water interface.

Fish fry are more sensitive to hydrogen sulfide at low oxygen concentrations.2 The toxici.ty of sulfide in-
creases markedly with a decrease in pH because there is more undissociated hydrogen sulfide present,

IO, EXISTING CONDITIONS. No measurements of dissolved sulfide have been recorded for Lake Superior,
however, it is unlikely that any accumulation has occurred since high oxygen levels are found even at 250
meters,

IV. RECOMMENDED CRITERIA ¥FOR LAKE SUPERIOR. The recommended criteria is a maximum of 0. 02
mg/1 and 90% of the values less than 0. 002 mg/1 as total sulfide measured at the bottom-water interface,

V. LITERATURE CITED.

1. Colby, Peter J., and Smith, Lloyd L., Jr., 1967, Survival of
Walleye Eggs and Fry on Paper Fiber Sludge Deposits in
Rainy River, Minnesota, Transactions American Fisheries
Society 96 (3) 278-296,

2, Unpublished Data, Department Entomology Fish and ¥ ildlife,
University of Minnesota, St, Paul.

3. Hayes, F. R., Reid, B. L. and Cammeron, M, L., 1958, Lake Water
and Sediment, II. Oxidation-Reduction Relations at Mud-
water Interface. Limnology and Oceagrophy 3: 308-317,

4. Unpublished Data, Bureau of Commercial Fisheries, Ashland, Wisconsin.

5. Longwell, J. and Pentelow, ¥, T.K. 1935. The Effect of Sewage on
Brown Trout (Salmo trutta L.) Journal Exp. Biology 12: 1-12,

TASTE

I, GENERAL CCNSIDERATIONS. Tastes and odors affect principally municipal water supplies and beverage
industries. In places, tainting of fish flesh occurs and causes impairment of the water for fish production.
Great expense is incurred at some treatment plants in other areas of the country because activated carbon
treatment is needed to remove tastes and odors.

II. RECCMMENDED CRITERIA FOR LAKE SUPERIOR, Committee Recommendation: /n order to avoid expensive water
treatment in the future and to protect fishery resources substances causing taste should not be permitted. Chioroform extracts should not exceed a
maximum of 0.05 mg/l and 90% of the values should be less than 0.03 mg/i. No discharge that will produce an off-flavor in drinking water nor

impart a taint to fish flesh will be permitted.
III. REFERENCES.

1. U. 8. Department of Health, Education and Welfare, 1962, Public Health Service Drinking Water
Standards, PHS Publication No. 9586.

2. Water Guality Criteria, Report of the National Technical Advisory Committee to the Secretary of the

Interior, Federal Water Pollution Control Administration, Washington, D. C. April 1968.

Microbiology for Sanitary Engineers. McKinney. 1962,

Duluth Municipal Water Supply. Ten Year Composite Log Annual Reports, Duluth, Minnesota. 1968.

. Quality of Waters, Minnesota a Compilation Taste and Odor, 1955 1962, State of Minnesota,
Department of Conservation, Division of Waters, Bulletin 21, June 1963.

o
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TEMPERATURE

I, GENERAL CONSIDERATIONS. Temperature affects all physical, chemical, and biological processes in
Lake Superior. If the normal temperature regime is altered the complete balance of the lake will be changed.
An increase in temperature is known to accelerate the aging process of lakes, increase the toxicity of chem-
icals, lower dissolved oxygen levels, increase algal growths, disrupt delicate biological cycles, and endanger
many important sensitive organisms.

Increases in the water temperature of Lake Superior will require more stringent water quality standards for
other parameters.

I, BIOLOGICAL EFFECTS. The valuable lake trout, herring and whitefish of Lake Superior require cold
water for their survival. Complete mortality of developing embryos is known to occur at 12°C (54°F.).
Significant reduction in hatch occurs above 60°C (43°F.) among the coregonid fishes, Most of the important
fish in Lake Superior spawn in the fall (Oct., Nov., Dec.) in response to falling temperatures, requiring tem-
peratures of about 10°C (50°F,) or less to initiate the response. Incubation of the eggs which are found on the
lake bottom is best below 6°C (43°F.). Optimum incubation occurs at 0,5°C (33°F.) for the lake whitefish
(Coregonus clupeaformis) and 2°C (36°F.) or less for the lake herring (C. artedi). Upon hatching in the spring
the young fish move into surface waters and at this time exhibit greater temperature tolerance than the incu-
bating eggs. Exposure to temperatures of 15°C (59°F. ) =il be tolerated by lake herring fry for extended
periods without increased mortality rates. Temperature between 18 - 21°C (64-70°F.) will be tolerated for
lesser periods but extended exposure to these temperatures increases rate of mortality markedly.

III. SPECIAL CONSIDERATIONS.
A, Heated effluents should not contribute to temperatures of water so as to cause them to serve as barriers
to the movement of anadrumous fish to and from their spawning and rearing areas.

B. Discharge of heated effluents should be to the epilimnion, unless a special study indicates a more desir-
able discharge point, because the important fish species in Lake Superior are deep water dwellers much of the
time,

IV, EXISTING CONDITIONS. Lake Superior is a cold clear, oligotrophic lake. It usually does not exhibit
well defined temperature stratification until mid-July and even then the stratification is not uniform from area
to area and the thermocline is poorly developed. The lake may mix to greatdepths and homothermous water
around 2°C (36°F, ) has been found to occur to depths of 600 ft. The deep water remains near 4°C (39°F.)
Ehrough the year. Yearly average temperatures from Duluth and St, Mary's River are 8.5°C (47°F.) and 7.3°C
45°F.).

Nine year average temperatures at St, Mary's River, given as quarterly averages are:

Average of Average of
Quarterly Mean Quarterly Maximum
I, (Jan., Feb., Mar.) - 0.7° C(33° F) 2.3° C(36° F)
I. (Apr., May, June ) - 5.5° C(42° F) 14.9° C (59° F)
M. (July, Aug., Sept.) - 16.0° C (61° F) 20.4° C (69° F)
IV. (Oct., Nov., Dec.) - 7.0°C(45° F) 13.8° C (57° F)

Average temperatures along the North Shore and mid-lake are below these temperatures while averages for
areas along the South Shore (Calumet, Marquette, etc,) are similar and occasionally somewhat higher.

These are the maximum values for Lake Superior obtained from the literature as referenced.

I. (Jan., Feb,, Mar,) - Mean 1,3°C (34° F) Soo (St. Mary's R.) 1965 NWQN
Max., 2.8° C (37° F) Marquette 1954 Beeton
O. (Apr., May, June) - Mean 6.,8° C (44° F) Soo (St. Mary's R.) 1964 NWQN
Max, 17.2° C (63° F) Calumet 1955 Beeton
m, (July, Aug., Sept.) - Mean 17.9° C (64° F) Soo (St. Mary's R.) 1966 NWQN
Max, 25,0°C (77° F) Calumet 1953 Beeton
IV, (Oct., Nov., Dec.) - Mean 7.6° C (46° F) Soo (St. Mary's R.) 1963 NWQN
Max, 13,9°C (57° F) Calumet 1953 Beeton
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TEMPERATURE (Con't)

V. RECOMMENDED CRITERIA FOR LAKE SUPERIOR, Committee Recommendation: There shall be no material increase in
the temperature of the open water of Lake Superior. Appropriate numerical values for temperature will be established at a later date from values,

obtained by additional sampling.

VI. REFERENCES.

1.

2,

Beeton, A.M., Johnson, J.H. and Smith, 5.H., 1959, Lake Superior
Limnological Data, U, S. Fish and Wildlife Service Special
Science Report - Fisheries No. 297, Washington, D, C., 177 pp.

Breeder, C. M, Jr., and Rosen, D, E,, 1966, Modes of Reproduction
in Fishes, American Museum of Natural History, Garden
City, New York.

Dryer, W.R,, 1966, Bathymetric Distribution of Fish in the
Apostle Island Region of Lake Superior. Transactions of
American Fisheries Society. 95 (3): 248-259,

National Water Quality Laboratory: Thermal Studies, 1966-

1969. Unpublished Data.

National Water Quality Network (1957-1968) Annual Compilation
of Data, (Storet Retrival System), U. S. Department of Health,
Education and Welfare, Washington, D, C.

Price, John W,, 1940, Time-temperature Relations in the Incubation
of the Whitefish, Coregonus clupeaformis (Mitchill), Journal
General Physics (4) 23: 449-468,

Ruschmeyer, O, R, and Olson, T.A., 1958, Water Movements and
Temperatures of Western Lake Superior., School of Public
Health, University of Minnesota, for Minnesota Water
Pollution Control Commission, 86 pp.

Tait, J. 8., 1960, The First Filling of the Swim Bladder in
Salmonids. Canadian Journal of Zoology. 38: 179-187,

Wells, LaRue, 1966, Seasonal and Depth Distribution of Larval
Bloaters (Coregonus hoyi) in Southeastern Lake Michigan,
Transactions of American Fisheries Society, 95 (4); 388-396,
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pH

I. GENERAL CONSIDERATIONS, Most organisms of esthetic and commercial importance live in water within
an extremely narrow pH range. The pH concentration is governed by many inorganic chemicals and biological
processes. Excessive additions of domestic or/and industrial wastes result in pH changes and can therefore
make water unsuitable for desirable organisms, Thus it is important to control pH which in turn will regulate
other water quality parameters.

O, BIOLOGICAL EFFECTS. Rudolfs, et, al. (1953) states that a pH range from 6.5 to 8.4 is tolerated by
most fish, Chandler (1940) suggests values between 7.5 to 8,4 to be best for plankton production. Ellis (1937)
found that most inland waters having fish have pH values between 6.7 and 8.6, Hart, et. al. (1945) report that
only 5% of the waters in the United States supporting a good fish population have pH less than 6.7 whereas 95%
have a pH less than 8,3. Parsons (1968) found the greatest number of species of plankton, benthos, and fishes
to be in stream sections with a pH of 6.8 and above,

Work with pH at the Nationa] Water Quality Laboratory suggests that pH values below 6, 0 inhibit or reduce
spawning success with fathead minnows, and are lethal to Daphnia magna and new Gammarus pseudolimnaeus.

I, SPECIAL CONSIDERATIONS, Permissible criteria for public water supplies given in Water Quality
Criteria (1968) give a range of pH from 6.0~ 8.5,

IV, EXISTING CONDITIONS, Lake Superior is an oligotrophic lake low in total dissolved solids and rather
poorly buffered, Beeton (1959) gives pH values ranging from 6.9 to 8, 0 in 1953 for samples taken at various
depths in the open lake; however, most values were between 7.3 and 7.7, The maximum, minimum and mean
pH values in Lake Superior were:

Lake Superior o, Mary's River
at Duluth at Saulte Ste. Marie
Years 1958 1968 1960 - 1968
No. Samples 543 4517
Maximum 8.5 8.3
Minimum 7.3 6.8
Mean 7.7 7.8

V. RECOMMENDED CRITERIA FOR LAKE SUPERIOR. The pH in Lake Superior should remain between 6, 8

to 8, 5. Additional Committee Recommendation: The objective is to not allow a trend from existing mean values.

VI, REFERENCES,

-

. Water Quality Criteria, Report of the National Technical Advisory
Committee to the Secretary of the Interior, Federal Water
Pollution Control Administration, Washington, D.C., April 1968,
2, Beeton, A.M., J.H. Johnson, and S.H. Smith, 1959, Lake Superior
Limnological Data, U,S. Fish and Wildlife Service Special
Science Report -- Fisheries No. 297, Washington, D.C., 177 pp.

3. Chandler, D,C., 1941, Limnological Studies of Western Lake Erie,
I, Plankton and Certain Physical-Chemical Data on the Bass
Islands Region, from September 1938 to November 1939, Ohio
Journal of Science 40, 291.

4, Ellis, M, M., 1937, Detection and Measurement of Stream Pollution
(Related principally to fish life).,U.S., Department of
Commerce, Bureau of Fisheries Bulletin 22,

5. Hart, W.B., P. Doudoroff, and J. Greenbank, 1945. Evaluation
of Toxicity of Industrial Wastes, Chemicals and Other
Substances to Freshwater Fishes, Water Control Laboratory,
Atlantic Refining Company, Philadelphia, Pennsylvania.

6. Parsons, J.D., 1968. The Effects of Acid-Strip-Mine Effluents

on the Ecology of a Stream. Arch. Hydrobiol. 65(1):25-50.

7. Rudolfs, W., et, al. 1953, Industrial Wastes, Reinhold

Publishing Company, New York.
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RADIOACTIVITY

I. GENERAL CONSIDERATIONS, There are at present no numerical radiological criteria directly aPPuCablgu
to the open waters of Lake Superior. Releases of radioactive materials to the lake (o? otherwise) a:('le regulated,
however, by license by the Atomic Energy Commission.l Concentration of radionuclides in f_ood ailn water used
in interstate commerce, derived from the lake, are regulated by the.U. S.. P}lblic Health Service, .addition,
State and local regulations limit the concentrations permitted in public drinking waters,

The Federal Water Pollution Control Administration has been working with the Atomic Energy Commission
and the U, S. Public Health Service to develop model radiological criteria for water. These criteria will apply
to receiving waters, as different from waste effluents which are regulated by the Atorqic Energy Commission as
noted above. These criteria will be composed of three parts designed for the protection of huxqan heal!;h asit.
may be affected through (1) drinking water, (2) waters used for recreation and other purposes involving poten-
tial human contact with or ingestion of water, and (3) waters used for the production or processing of food for
human consumption (i. e. fish, shellfish, irrigated crops, milk, etc.).

After a draft of the criteria, developed at staff level through the joint effort of these three Federal agencies,
has been reviewed and officially endorsed by each agency, it will be submitted to the Federal Radiation Couneil,
the Conference of State Sanitary Engineers and an appropriate organization of the State radiological health
officers for review, comments and hopefully, endorsement. This process may require up to a year to com-
plete.

II, EXISTING CONDITIONS, The 12 year average gross beta radioactivity at Duluth is approximately 9,5
picocuries/1, including several years of active atmospheric bomb testing (and accompanying fallout), Radio-
activity levels since 1965 have averaged less than 3.5 picocuries/1.

The similar 12 year average for total alpha activity, which includes radium and other naturally occurring
radionuclides, is approximately 0. 12 picocuries/1,

Similar averages were obtained at the St. Mary's River station,

I, RECOMMENDED CRITERIA FOR LAKE SUPERIOR. Committee Recommendation: Proposed radiological criteria will be
deferred pending development of model criteria by Federal Water Pollution Control Administration, Atomic Energy Commission and U.S. Public
Health Service. When these model criteria are published an appropriate review will be made at that time to determine their suitability for the open
waters of Lake Superior.

IV. REFERENCES.

1. U, S. Atomic Energy Commission, Part 20: Standards for Protection
Against Radiation, Federal Register 25 (224): 10914-10924,
November 17, 1960,

. National Committee on Radiation Protection, Report of Ad Hoc
Committee, Somatic Radiation Dose for General Population,
Science 131:482, February 19, 1960,

3. Maximum Permissible Body Burdens and Maximum Permissible
Concentrations of Radionuclides in Air and in Water for
Occupational Exposures. Handbook No. 69, National Bureau
of Standards, Washington, D.C, 1959,

4. Background Material for the Development of Radiation Protection
Standards. Staff Report, Federal Radiation Council,
Washington, D.C, July 1964,

Water Quality Criteria, Report of the National Technical Advisory
Committee to the Secretary of the Interior, Federal Water
Pollution Control Administration, Washington, D, C., April 1968

N
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.
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ALL OTHER POLLUTANTS

1. GENERAL CONSIDERATIONS, Application factors provide a rational basis for estimating safe concen-
trations of pollutants utilizing easily obtained lethal values and are especially useful for establishing safe con-
centrations of mixed effluents. The procedures to be followed in deriving application factors are discussed on
pages 58 and 59 of the Report of the National Technical Advisory Committee on Water Quality Criteria and a
brief outline follows,

As the report points out, a great difference usually exists between the toxicant concentration that kills in a
few days and the concentration that is just barely safe over one or more entire lifé cycle periods of continuous
exposure to the toxicant, An application factor is composed of the ratio or fraction derived by relating, for a
given pollutant, the mortality data from a four day toxicity test to the just safe concentration for the entire life
cycle. This factor can subsequently be used to estimate environmental concentrations of this toxicant that are
safe for different species of fish or in different water types. One does this by multiplying the application factor
for the pollutant by the toxicity data obtained from a four day test with the new species or water type. A differ-
ent application factor must be calculated for each pollutant,

Thus, application factors are important because they eliminate the necessity of having to expose entire life

cycles of all species in all water types. They have varied from 1/7 to 1/500 for different pollutants that have
been tested,

1. RECOMMENDED CRITERIA FOR LAKE SUPERIOR. In the absence of specific information, safe concen-
trations of pollutants should be:

1. For nonpersistent pollutants or those that have noncumulative effects, the environmental concentration
should not exceed 1/10 of the 96-hour TLy, level at any time or place, and 90% of the measurements
should not exceed 1/20 of the 96-hour TLy, value,

2. For other toxicants the environmental concentrations should not exceed 1/20 and 1/100 of the 96-hour
TLy, level under the conditions described in (1) above.

3. Proportional reductions should be made in the permissible concentrations of pollutants when they are
known to affect or add to the toxicity of other pollutants present in the water,

II, REFERENCES.

1, Water Quality Criteria, Report of the National Technical Advisory
Committee to the Secretary of the Interior, Federal Water
Pollution Control Administration, Washington, D.C., April 1968.

2. Mount, D.I., and C.E, Stephan, 1967. A Method for Establishing
Acceptable Toxicant Limits for Fish--malathion and the butoxye-
thanol ester of 2, 4-D. American Fish Society, Trans. 96(2):
185-193.
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C. Fetterolf
STEIN: Any comments or questions?

BADALICH: Mr. Chairman.

STEIN: Yes.

BADALICH: 1Is a motion in order at this
time?

MR. STEIN: You can make a motion if you wish. |

MR. BADALICH: Mr. Chairman, I move that we
adopt the recommendations of the water quality criteria
committee.

MR. STEIN: All right.

MR. BADALICH: As stated on page number 7 of
their report.

MR. STEIN: 0. K. I have a few questions
before you adopt that. That motion will be in order.

This is no criticism of you, Mr. Fetterolf,
but someone asked once what a camel was and was told
that it was a horse created by a committee.

I notice when we get to page 3 here, it
talks about water quality criteria on public water
supply and cold water fishery. It says that the
problem of zinc criteria as established in public water

supply would be 5 mg/l maximum allowable conecentration.
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Yet such a concentration would be fatal to most aquatic
life inhabiting that water body and, therefore, we shouldb't
really take this 5 mg/l if we take a water quality criteria.

We can reverse that with mercury. With mercury
it might not be harmful to the fish, but it will be harm-
ful to humans.

What would hurt if we took the most restrictive
situation?

MR. FETTEROLF: Nothing would be hurt.

MR. STEIN: All right. T don't see where this |
problem arises. If you put this in a cold water fishery
and you put this for public water supply, we take the
criteria or the requirement that is going to protect the
use we are going to protect. We don't want to kill fish
and we surely don't want to kill people, so I don't see
that we have a problem.

MR. FETTEROLF: The Committee wrestled with
putting this paragraph in the report or deleting it, but
a problem exists where a State has placed a 5 milligram
per liter restriction on zinc for drinking water and yet
they do not have restrictions for aguatic 1life, and the

restrictions for aquatic life might be based on the
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results of bioassays done over a long period, but the
actual concentration of zinc which would be harmful to
agquatic 1life is not particularly well known. And so
while the States did not have particular restrictions
on zinc for the protection of aquatic 1life, they did
have restrictions in that would protect human health.

MR. MACKIE: Mr. Chairman.

MR. STEIN: Yes.

MR. MACKIE: We seem to be discussing a motion
and it might be in order to have a second to the motion
before we go any further in getting on the record.

MR. STEIN: We don't take votes here, but if
you want a second, fine. Is there a second?

MR. MACKIE: If the motion is in order, then
I think we should discuss it properly.

MR. BADALICH: 1Is this a new procedure, Mr.
Stein, or what?

MR. STEIN: No, this is not a new procedure.

MR. BADALICH: Oh, I see.

MR. STEIN: This is not a new procedure. Each|
State speaks for itself and we try to arrive at a con-

sensus and we don't take votes here because the Secretar
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makes the Jjudgment at the end.

MR. BADALICH: Oh, that is right.

MR. STEIN: ©Now, if you think when we have got
three States here we are going to be outvoted, you can
try this and weé will put it on the record.

MR. BADALICH: Are you afraid of that, Murray,
or what? (Laughter.)

MR. STEIN: No, I am not afraid of that. But
I would like the facts to come out for the people to see
what you are voting for here and then when you want to
vote for it, that 1s great. I don't need a second, but
you can vote for this 1if you want. (Laughter.)

Do you want a second?

MR. BADALICH: Well, whatever might be in
order here, Mr. Chairman.

MR. STEIN: We don't need a second to take
this up, but if you want a second we will be delighted
to have one. (Laughter.)

MR. BADALICH: Do I take it, Mr. Stein, that
we are going to concur in this thing unanimously so we
don't have to have a motion? Is that it?

MR. STEIN: No, if you are going to concur in
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this unanimously, I am going to need a little convincihg%

MR. BADALICH: I see.

Well, Mr. Chairman, am I recognized?

MR. STEIN: Yes. How can I help it? (Laughtef.

MR. BADALICH: Thank you.

Regarding the last statement on the multiple
use, I see no conflict, as far as that goes, in the State
of Minnesota. We have adopted multiple use on many of
our streams and lakes and rivers, and so on, and any
time that there is a difference in the parameters being
used we always do go along with the most stringent.

So in this case, in the illustration that Mr.
Fetterolf brought forth here on the zinc, our classifi-
cation is more restrictive on the aquatic 1ife, so then
in turn--I mean on aquatic organisms--so then in turn
we would apply the fisheries classification to this
instead of the--

MR, STEIN: Yes.

MR. BADALICH: --Public Health Service as far
as drinking water supply is concerned.

MR. STEIN: As far as I understand, with the

three States involved here and the-Federal:Government, F
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we all adopt the same rule, and I am shocked that the
Committee should even bring this up as an issue, because
we haven't had this problem for years. I know Minnesota
does this; T know the other States do this--that where
we have to protect fishlife and where we have to protect
human l1ife we adopt the most restrictive to protect the
maximum number of water users.

In no way should this be construed as a
criticism on my part of the States programs, because
since 1940 the States have been,as far as I can see,

20 years ahead of this report in their operations.
Whenever they have a more restrictive use, they have no
problems in requiring the more restrictive requirement.

But my main point goes to the next one. I
see the committee did a tremendous job and I would like
to read this sentence. It says:

"Because data were not avallable to completely
assess'"--the committee did one thing. They may not have
split the atom, but they split an infinitive--"to com-

' pletely assess existing quality in the lake and because
 the existing standards include nondegradation clauses,

the committee concluded it was not appropriate to recomme

nd
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new water quality criteria for establishment as standards
for the open waters at this time." And then they indi-
cated that they were proposing guidelines.

Well, we have been over this guideline business,
up and down, and I think you have heard from the citizeng
this morning. I think what we are asking for, and for |
which we have a legal requirement set by the Federal
Government, is to set water quality standards that we
are going to regulate. And if all we can come up with
is guidelines for an indication that these aren't quite
sufficient because we don't have enough data yet, we
can't use them as standards.

Yet if you want to adopt this, this is great;
I will be glad to accept the motion.

MR. PURDY: Mr. Stein.

MR. STEIN: Yes.

MR. PURDY: I have one question that I would
like to ask Mr. Fetterolf, and this relates now to the
matter of considering a guideline or criteria for the
most restrictive use.

Mr. Fétterolf, in Table 1, now, are the valuesg

recommended by the Committee those that the Committee
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deemed necessary for the most restrictive need?

MR. FETTEROLF: Yes, they are.

MR. STEIN: Then why can't you accept them as
a criteria or a requirement? What is this guideline
recommendation we have? What do we do with that?

In other words, a State can look at this and
if they like it they can use it, or we can use 1t, and if
we don't, we can't. Is that what the Committee has given
us and that is what you want to adopt? Maybe this is a
glant step forward, like the first guy on the moon.

MR. PURDY: Mr. Stein, under what provisions
can this conference adopt water quality standards for
the States?

MR. STEIN: Under this conference we can
recommend those and the Committee can put these forward
as a recommendation. But, as far as I can see, they are
saying that they have insufficient data and they are
Just putting these forward as a guideline. Once you
come up with requirements and you say that it is sup-
ported by insufficient data, I think you have damned it
by such faint praise you put us on a real rack if we are

going to adopt these as a requirement. Either you have
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the data to recommend it or you don't.

Now, what did this Committee do?

MR. PURDY: It would seem that we have the
report and recommendations of the Committee and they
state this.

MR. STEIN: Yes, we do. Do you want to adopt
this for the conferees? I will be glad to entertain it.

MR. MACKIE: Mr. Chairman, I will second the
motion made by Mr. Badalich.

MR. STEIN: O. K.

Do all the conferees want to adopt this report
as guidelines?

MR. PURDY: Well, Mr. Stein, I for one have
received thls report to review for the first time about
5 minutes ago, even though I had representatives on
this Committee. T would like the opportunity of
studying the report and reviewing it in detail now with

my representatives that were on the Committee.

MR. STEIN: Right. Well, Mr. Purdy, for myself
I didn't get the report a minute before you did. “
Are there any other comments?

Do we want to defer that on Mr. Purdy's
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comment that he needs more time to review?

MR. MAYO: Mr. Chairman, in the face of Mr.
Purdy's comment and hls concern about the need for the
State of Michigan to have additional time, I would like
to suggest to Mr. Badalich that he, and his second,
consent to the withdrawal of the motion.

MR. STEIN: 1Is this agreeable?

MR. BADALICH: Mr. Chairman.

MR. STEIN: Yes.

MR. BADALICH: Mr. Mayo, could you specify
some time there that you would want for review? Because
I think this 1s a very important matter and I think that
we should probably take some definitive action on this.

MR. STEIN: Let me tell you, I don't think we
should, and I can give you a time for review. You will
recall, Mr. Badalich, that at the first sessions of the
conference we said that the six months legally would run
from the time we issued the summary.

MR. BADALICH: Yes, that's right.

MR. STEIN: These six months, as I understand
it from looking at the papers as served and mailed, will

not be up until the end of July. 1Is my understanding
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correct?

Therefore, I think if this is the case, after
that date at the very earliest point in August might be
the time to consider this.

Will this be agreeable?

MR. BADALICH: Well, Mr. Chairman, I would be
willing to withdraw my motion providing that we do take
this up at the next scheduled reconvening of this con-
ference.

MR. STEIN: Right.

MR. BADALICH: Which will be after July 26
of this year.

MR. STEIN: That is correct.

MR. BADALICH: All right, I will agree to that.

MR. STEIN: All right, then we are in agreement

Are there any other comments or questions?

This will be a prime issue at that time.

MR. MAYO: Mr. Chairman, I would like to raise
the point with the other conferees and ask them if they
feel it would be appropriate to address themselves to
these recommendations in the context of suggested stand-

grds rather than only as recommended criteria at that
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time. I would like some comment from them on that
point.

MR. STEIN: Do you want it right now?

May I make a suggestion to you, Mr. Mayo? I
think you asked a very pertinent question and it certainly
seems we are going until tomorrow. Would you agree thaf
we should give the conferees time to consult with their
staffs and look at this and possibly come up with an
answer if they want to answer it tomorrow?

MR. MAYO: Fine. Fine.

MR. STEIN: O. K.

Are there any further comments or questions?

MR. BADALICH: Mr. Chairman.

MR. STEIN: Yes.

MR. BADALICH: I think the State of Minnesota
would not be adverse to this. Actually these criteria
a8 proposed here are fairly comparable to our standards,
‘ibut you have to realize that under statutory procedure
as far as States are concerned we will possibly have to
hold a public hearing to ratify these standards if there

is any deviation from what has been accepted now through

our normal course of hearings.
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MR. STEIN: Mr. Badalich, I thoroughly
agree with you. I couldn't agree with you more.
But instead of a committee setting a standards cri-
teria regulation, we have one damning us with faint
praise, by saying, "Because data were not available
to completely assess'"--I keep going over that split
infinitive all the time--"to completely assess
existing quality in the lake and because the exist-
ing standards include nondegradation clauses, the
committee concluded it was not appropriate" the only
thing I am asking for is, if we are confident enough

of this, maybe we should remove the disclaimer.

MR. BADALICH: Well, I think that
these criteria were actually developed as guide-
lines to the State agencies as well as to the
Federal Government to adopt this as future water
quality standards. And we certainly will follow
this intent of the Committee to make any modifica-

tion in our standards to be conducive or, should I say,
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comparable to what has been proposed.

MR. STEIN: I think we are very close on this.
You see, if the committee puts this forward and says the
reason they can't adopt these as standards is "because
data were not available to completely assess existing

' then presumably if one follows the recommenda-

guality,'
tion of the committee, we need considerably more data in
order to accept these as standards.

The question that I have is: Haven't they done
enough work to give us a judgment whether we can adopt
these as standards or not? When one talks about this
endless study operation, any time a group comes out and
says, and I quote again, "because data were not available
to completely assess," I think one can say that about
anything. The time has come when we go into produc-
tion. Are we going to have a standard or are we not
going to have a standard? (Applause.)

MR. PURDY: Mr. Stein.

MR. STEIN: Yes.

MR. PURDY: It would seem to me that one of the

difficulties in this ares would be what the standard pro-

pd
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on the basis that this is the water gquality that is
necessary to protect a particular use, then possibly

we can go to the literature and determine what that
standard ought to be and, in fact, have ample information
to do this.

It is my understanding, though, that some of
these standards are based upon the desire to maintain
the Lake Superior water quality in its present state,
and the problem there is the absence of information of
the present quality of the Lake Superior waters.

MR. STEIN: All right. That is why I think
you should have until tomorrow to consider this.

But, it seems to me, if we have an antidegrada-|
tion clause in it, and we are talking about when water
quality in Lake Superior is above any existing standards
we won't degrade it; if this is the issue; if this is
what we are saying and we agree on that in principle--
then we can go out and analyze the quality of the waters
subsequent to that statement of policy, find out what it
is and keep those waters up to that. That 1is one thing.

MR. PURDY: When I review with my representa-

tives on the Committee, I think this is one of the problem
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that we are discussing right at the moment. |

MR. STEIN: Right. By the way--and I want to
say this to the audience--this 1s not a very simple ;
problem. I think we probably can use all the time betweeh

|
now and the end of July. It may or may not have been

1
fortuitous, but we will need it to examine this. But youz

i
make a determination tomorrow how closely you want to com@i
yourselves now, because our present intention is to recon-

i

vene the conference early in August (after that July date
|

has run and the legal date has run) to come up with these%
conclusions. In view of the complex problems with which *e
are confronted here, you may want to consider until
tomorrow how we set this forward. But I would recommend
when you consider this that you don't tie yourselves
down or make any premature judgments on this issue.

Mr. Purdy, I stand with you on this. T don't
think that given this material that you can make a very
rapid judgment on it.

Are there any other comments or questions?

If not--

MR. FETTEROLF: Mr. Stein.

MR. STEIN: Yes.
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MR. FETTEROLF: In the charge to the committee |
from the conferees it states, "The purpose of the com-
mittee is to develop particular water quality criteria
as guidelines for modification of the Federal-State water

quality standards."”

And in one of our recommendations we suggest
that these water quality guidelines be considered by the
States as standards. There are some that could perhaps
be considered now as standards and there are others that
dc need further work.

MR. STEIN: ©O. K. Then maybe we are dealing
with a literary operation and you don't mean a disclaimerr
you don't mean to disclaim all these for inadequate data.
In other words, you are suggesting that a considerable
portion of these you would recommend, on the committee's
recommendation, be adopted as criteria and standards right
now? Some of them you are not so sure of?%

MR. FETTEROLF: We could recommend that some
of them be considered by the various States for adoption
as standards at this time.

MR. STEIN: Right. 0. XK.

I think again we should go through those rather
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carefully--and this is Just a suggestion--with the
States before we come to our next one, make s Judgment,
and recommend to your State agencies those which you
believe can be adopted and those which you believe need
further work. Let's see what the States say, because

we are probably closer to the goal line than we imagine.

Let me tell you this. Substantively I think
your work is great.

MR. FETTEROLF: So do we. (Laughter.)

MR. STEIN: I wish you would have more-confi-
dence in this and put it forward for something for
adoption.

MR. FETTEROLF: TIf the United States Government
and the various States supplied the funding for the
gathering of information it could be substantially done.

MR. STEIN: Oh. (Laughter.) TI wish we would
come up with another answer of why we don't do anything
other than, "If only the Federal Government would supply
the funding, we would do it." There has got to be another
excuse. (Laughter.)

MR. FRANGOS: Mr. Chairman.

MR. STEIN: Yes.
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MR. FRANGOS: We, I think, generally concur
with the direction that this whole discussion has taken;
and T think basically our position is that we ought to
adopt whatever standards we find that we can agree on and
do it as soon as we can.

| MR. STEIN: Thank you very much, Mr. Frangos.
(Applause.)

Mr. Mayo.

MR. MAYO: The next presentation will be given
by Mr. Merrill Gamet of the Federal Water Quality Adminis
tration Regional O0ffice--The Summary of Waste Treatment
and Disposal Facilities at Federal Installations.

MERRILL GAMET, CHIEF
FEDERAL ACTIVITIES COORDINATION BRANCH
GREAT LAKES REGION, FEDERAL WATER QUALITY
ADMINISTRATION
U. S. DEPARTMENT OF THE INTERIOR

CHICAGO, ILLINOIS

MR. GAMET: Mr. Chairman, conferees, ladies and:

gentlemen.
My name 1s Merrill Gamet. T am Chief of the
Federal Activities Coordination Branch, Great Lakes

Reglion, Federal Water Quality Administration.
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This report is made of accomplishments that
have been made toward abatement of pollution at Federal
installations in the Lake Superior Basin, and I would
like to refer to each installation which was given con-
sideration here case by case.

The U. S. Air Force:

Calumet Air Force Station. Additional 30,000

| GPD contact stabilization treatment plant plus chlorina- |

tion was completed and placed in operation in October 1960.

K. I. Sawyer Air Force Base. Modification,
expansion and imérovement of existing secondary treat-
ment facilities were completed and became operable in
November 1969. A request for funds to provide for
nutrient reduction will be submitted by June 30, 1970.
The USAF Regional Environmental Health Laboratory will
conduct pilot studies to obtain design criteria. The
tertiary treatment facilities will be completed or under
construction by December 1972.

Finland Air Force Station. Contact stabili-
zation treatment facilities plus chlorination were com-
pleted and placed in operation in June 1969.

Duluth Air Force Missile Site. Sanitary wastes
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are treated in an extended aeration plant without
chlorination. Fiscal year 1971 funds will be requested
to provide chlorination, or to connect to the municipal
system. The station has been informed of the May 1970
deadline for chlorination and advised that immediate
interim remedial measures be taken to install temporary
facilities until such time as a final decision is made
and project completed.

Minnesota Air National Guard, Duluth. Con-
nection of the sanitary sewer system to the Duluth
municipal system was completed in October 1969.

U. S. Forest Service:

Clark-Helen Day Use Area-Sylvania Campground,
Ottawa National Forest. Construction of sewer system,
aerated lagoon, spray irrigation and chlorination in
progress. Completion, summer 1970.

Kenton Dwellings, 1, 2 & 3, Ottawa National
Forest. Project to connect sanitary waste system to the
municipal system. Projected completion date, fall 1970.

Black River Campground, Ottawa National Forest.
Design for aerated lagoon and irrigation system has been |

completed. Projected project completion, summer 1971.
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Tofte Administrative Site, Superior National
Forest. Project to install secondary treatment, sub-
surface sand filtration, and chlorination has been com-

pleted.

White Face Reservoir Campground, Superior

National Forest. Fiscal year 1971 funds will be requesteg
for a sewer system, aerated lagoon, spray irrigation and i
chlorination. ZFEstimated project completion summer 1972. i

Two Lakes Campground, Chequamegon National
Forest. Preliminary plans have been completed to install
a waterborne system with aerated lagoon, irrigation and
disinfection. Fiscal year 1971 funds will be requested
with projected completion date by December 1972.

U. 8. Coast Guard:

Duluth Entrance Harbor Light Station. Station
has secondary treatment plus chlorination, but it is pro-
posed that this station be unmanned and automated in 1971.

Bayfield Station, Bayfield, Wisconsin.

Station is manned by one person on an intermittent basis
and is equipped with an incinerator type toilet. An

office trailer with sanitary tie to the existing city

sewer is to be installed in the near future.
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Passage Island Light Station. Existing
facilities consist of a 900-gallon septic tank with
discharge to Lake Superior. Proposed unmanning 1974
to 1976. No interim plans have been made to comply
with conference recommendations. The U S. Coast Guard
was advised of the December 1972 deadline.

In addition, for your information this station
has a complement of five men.

Rock of Ages Light Station. Station has no
treatment. All wastes discharge to Lake Superior. Pro-
posed unmanning 1974 to 1976. ©No interim plans made to
comply, but the Coast Guard has also been advised of
the December 1972 deadline. There are five men stationed
at this installation also.

U. S. Coast Guard Cutter WOODRUSH stationed
at Duluth. Development work is in progress to provide
a satisfactory secondary package treatment plant plus
chlorination on this vessel. Anticipated completion of
installation is prior to December 31, 1972.

U. S. Army, Corps of Engineers:

U. S. Vessel Yard, Duluth. Connection of the

sanitary sewer system to the Duluth minicipal sewer systen
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was completed in November 1960.

Two derrick boats, one dredge and three tow
boats are equipped with macerator-chlorinators and
detention tanks for chlorine contact, followed by over-
board discharge. Evaluation is presently in progress
of a recirculating-evaporating-holding type toilet. It
is presently anticipated that these devices will be
approved and will be installed on all of these vessels
by or before December 31, 1972.

National Park Service:

Motor Vessel RANGER TII, a 165-foot vessel.
This is the only passenger-carrying vessel providing
service to Isle Royale. It is equipped with adequate
holding tank capacity and discharges wastes into the
Houghton~-Hancock municipal sewer system.

The Tug J. E. COLOMBE. Equipped with a hold-
ing tank which is evacuated to & septic tank drainfield
system at the Mott Island Headquarters when necessary.

Four 26-foot Motor Vessels. These vessels
provide inter-island transportation for National Park
Service employees. Portable holding tanks have been

recommended for emergency use. These will be provided.
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Department of Justice, Immigration and
Naturalization Service:

Border Patrol Station, Grand Marais, Minne-
sota. Installation of a new 1lift station, septic tanks,
sand and gravel filter, and chlorination facilities was
completed during the winter of 1969.

And finally a word about operating reports.

Information has been received that the Depart-
ment of Defense has initliated steps to liberalize exist-
ing regulations regarding the release of operating data
for wastewater treatment plants. This will be done in
order to assure compliance with the intent of Executive
Order wherever possible by recognizing that there may be
some limitations in the interest of national defense.
Each State will be required by letter to submit to the
Regional Office a list of facilities from which operating
records are desired. These operating records will be
submitted to the appropriate Regional Office and for-
warded to the requesting State.

This is the end of my report.

(The foregoing report with its attached ?ables

is as follows:)
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SUMMARY OF WASTE TREATMENT AND DISPOSAL
AT FEDERAL INSTALLATIONS
WITH SURFACE WATER DISCHARGES IN THE
LAKE SUPERIOR BASIN

(More detailed information is given in the status report that
has been distributed to the conferees.)

This report has been prepared for presentation at the reconvened session

of the Lake Superior Enforcement Conference, Duluth, Minnesota, April 29,30,

1970.

We are pleased to report on the accomplishments that have been made

toward abatement of pollution at Federal installations in the Lake Superior

Basin.

U.S. AIR FORCE:

ll

Calumet Air Force Station - Additional 30,000 GPD contact stabiliza-

tion treatment plant plus chlorination was completed and placed in

operation in October 1969.

K. I. Sawyer Air Force Base - Modification, expansion and improve-

ment of existing secondary treatment facilities were completed and
became operable in November 1969. A request for funds to provide
for nutrient reduction will be submitted by June 30, 1970. The

USAF Regional Environmental Health Laboratory will conduct pilot
plant studies to obtain design criteria. The tertiary treatment
facilities will be completed or under construction by December 1972.

Finland Air Force Station - Contact stabilization treatment facili-

ties plus chlorination were completed and placed in operation in
June 1969.

Duluth Air Force Missile Site - Sanitary wastes are treated in an

extended aeration plant without chlorination. FY 1971 funds will
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be requested to provide chloringtion, or to connect to the
municipal system. The station has been informed of the May 1970
deadline for chlorination and advised that immediate interim
remedial measures be taken to install temporary facilities until
such time as a final decision is made and project completed.

Minnesota Air National Guard, Duluth - Connection of the sanitary

sewer system to the Duluth municipal system was completed in

October 1969.

U.S. FOREST SERVICE:

1.

Clark-Helen Day Use Area-Sylvania Campground, Ottawa National

Forest - Construction of sewer system, aerated lagoon, spray
irrigation and chlorination in progress. Completion, summer 1970.

Kenton Dwellings, 1, 2 & 3, Ottawa National Forest - Project to

connect sanitary waste system to municipal system. Projected
completion date, Fall 1970.

Black River Campground, Ottawa National Forest - Design for

serated lagoon and irrigation system has been completed. Pro-
Jected project completion summer 19T71.

Tofte Administrative Site, Superior National Forest - Project to

install secondary treatment, subsurface sand filtration and

chlorination has been completed.

White Face Reservoilr Camp Ground, Superior National Forest -
FY 1971 funds will be requested for a sewer system, aerated lagoon,
spray irrigation system, and chlorination. Estimated project

completion summer 1972.
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Two Lakes Campground, Chequamegon National Forest - Preliminary
plans have been completed to install a waterborne system with
aerated lagoon, irrigation and disinfection. FY 1971 funds will

be requested with projected completion date by December 1972.

U.S. COAST GUARD

1.

Duluth Entrance Harbor Light Station - Station has secondary

treatment plus chlorination, but it is proposed that the station
be unmanned and automated in 1971.

Bayfield Station, Bayfield, Wisconsin - Station is manned by one

person on an intermittent basis, and is equipped with an incinera-
tor type toilet. An office trailer with sanitary tie to the
existing city sewer is to be installed in the near future.

Passage Island Light Station - Existing facilities consist of a

900-gal. septic tank with discharge to L.Superior. Proposed
unmanning 1974-76. No interim plans have been made to comply with
conference recommendations. The USCG was advised of the Dec. 1972
deadline.

Rock of Ages Light Station - Station has no treatment. A1l wastes

discharge to L.Superior. Proposed ummanning 1974-T6. No interim
plans have been made to comply but USCG was advised of Dec. T2

deadline.

USCG Cutter WOODRUSH, Duluth - Development work is in progress to

provide. a satisfactory secondary package treatment plant plus

chlorination on this vessel. Anticipated completion of installa-

tion is prior to December 31, 1972.
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U.S. ARMY, CORPS OF ENGINEERS:

1. U.S. Vessel Yard, Duluth - Connection of the sanitary sewer system
to the Duluth municipal sewer system was completed in November 1969.

2. Two derrick boats, one dredge and three tow boats are equipped with
macerator-chlorinators and detention tanks for chlorine contact,
followed by overboard discharge. Evaluation 1s presently in
progress of a recirculeting-evaporating-holding type toilet. It is
presently anticipated that these devices will be approved and will
be installed on all of these vessels by or before Dec. 31, 1972.

NATIONAL PARK SERVICE:

1. Motor Vessel RANGER III (165 ft.) - This is the only passenger-
carrying vessel providing service to Isle Royale. It is equipped
with adequate holding tank capacity, and discharges wastes into
the Houghton-Hancock municipal sewer system.

2. Tug J. E. COLOMBE (45 ft.) - Equipped with a holding tank which
is evacuated to a septic tank, drainfield system at the Mott Island
Headquarters when necessary.

3. Four 26-ft. Motor Vessels - These vessels provide inter-island
transportation for National Park Service employees. Portable
holding tanks have been recommended for emergency use. These will
be provided.

DEPARTMENT OF JUSTICE, IMMIGRATION AND NATURALIZATION SERVICE:

1. Border Patrol Station, Grand Marais, Minnesota - Installation

of a new 1ift station, septic tanks, sand and gravel filter, and

chlorination facilities was completed during winter 1969.
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OPERATING REPORTS:

Information has been received that the Department of Defense has
initiated steps to liberalize existing regulations regarding the
release of operating data for waste water treatment plants. This
will be done in order ito assure compliance with the intent of
Executive Order wherever possible by recognizing that there may be
some limitations in the interest of national defense. ZEach State
will be requested by letter to submit to the Regional Office a list
of facilities from which operating records are desired. These
operating records will be submitted to the appropriate Regional

Office, and forwarded to the requesting State.
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Do . . . ’
i;;iii:aiséan% Light. Ste.[k.Superior | 3, 2 ST FI 00 5P Existing facilities consist of a 900-gallon septic tank with
' ©- discharge to Lake Superior. Proposed unmanning, 1974-76. XNc
interim plans have been made to comply with conference
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Proposed unmanning, 1974-76. No interim plans have been
made to comply but ‘USCG was advised of the Dec. 1972 deadline.
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J.5. Dept. of Agriculture

Forest Service

ttawa National Forest
Kenton Dwelling No. 1, G 3, 2 None co = 1.20 The Forest Service has advertised tor bids to connect the
2 & 3 (Houghton Co.) dwelling sanitary wastes system to the Kenton sewage treatment

facilities. Construction compietion date Fall 1970.
K?nton Ranger Station O?tonagon None  [Sec.,sand] Compl. = 0.80 2,000 GPD package treatment plant, sand filter, chlorine
(Houghton Co. ) River filter, contact tank, and chlorination facilities installed in 1966.
Ik .Superior C1,

Bergland Ranger Station G None 8T, DF Compl. = 0.20 New septic tank and drain field installed in the summer of
Office, Bergland 1969.
(Ontonagon Co.)
?lack River Campground G 3,.2 ST FP, CO = 12.0 Design for replacing septic tank with aerated lagoon and
}Ontonagon Co.) irrigation system has been completed. Construction completion-
(boat docking facilities) date expected by 1971 (summer).

U.S. Air Force
Calumet Air Force Station Ditch to L Sec.,Cl2 Compl. = 32.0 New contact stabilization package sewage treatment plant
Ahmeek (Keweenaw Co. ) Creek to (30,000 GPD) plus chlorination installed and placed in opera-

Lk.Superior tion October 1969. This supplemented the overloaded existing

KE¥:  CONSTRUCTIN PHASE

PP) Preliminary Plans

STATUS OF COMPLTANCE
+) Ahead of Schedule

(F?) Final Plans =} On Schedule
(FI) Financing (0) Behind Schedule
[ (€O} Construction (Less than 1 year)
E?gmpl-) Completedl (sT)
HT Holding 'Tank (DF)

(00) Behind Schedule
(Over 1 year)

(*) Unilateral Extension
Given by State

REMEDIAL NEEDS

} Sample &/or Report

{2) Disinfection

{3) Secondary Treatment
or Equivalent

Septic Tank

Drain Field

{4) Phosphorus or

Xutrient Removal

(S) Hew or lmproved Trt.
(6) Plant Expansion

(P) Persons

(7) Reduction, Removal or
Neutralization of:
Acid, (C1) Chloride,

(Cu) Copper, {(N) Cyanide,

6,000 GPD plant. State will require nutrient reduction by

1972.

{11} Exclude Clear Water (15) Evaiuate Present Facili'ies
{12} Sewcrs (16) Reduction of A1l Critic]
(13) Adequate Treatment Corstituents

(14) leprove Operation (17) Adv.nced Wiste Treat 2-t

(8) Connect to Municipal Systea
Separation or Control of
Conbined Sewers

(10) Storm Sewer Treatment

(Fe) Iron, (M) Metals,
{N) Witrogen, 011, {9
{800) Oxygen Demand,
(Pn) Phenal, (S) Solids,
(10) Threshold; Oder,
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STATUS OF COMPLIANCE WITH ENFORCEMENT CONFERENCE REQUIREMENTS PREPAAED 01
DESIGRATED SOURCE & LOCATIW RECEIVING WATERS REMEDIAL HEEDS gggg%ggn;:““’“‘“?c? lLSIIEUCHOd ‘mgéu‘s’?aﬁ?}‘féi‘“‘“ E? 6033%{)01‘ COMMEHTS AND/OR REASON FOR DELAY

MICHIGAN, Cont'd. i

—_— |

L

U.S. Air Force, Cont'd. |
K.I.Sawyer Air Force Base

Republic (Marquette Co.) %

Sanitary Wastes Silver Lead L Sec. Cl, PP = ‘ 668.0 The original sewage treatment plant was hydraulically over-
Creek, f lcaded, and on occasions, the effluent did not meet water
tributary to : quality levels set for Silver Lead Creek, which waters the
Lk.Superior § State designated as a trout stream. The Air Force in 1965

developed preliminary plans for remedial measures to meet
these requirements.

Due to more restrictive effluent standards imposed by *the
State (80% phosphate removal and 5-day BOD, max. 65 1lbs./day)
for discharges to trout streams, and because of budget
limitations, the Air Force was required to make revisions to
their design to provide the necessary treatment facilities.
Accordingly, a contract was completed in Nov. 1969 for
limited modification and improvements to existing orimary and
secondary treatment units (sludge handling and digestion
improvements, weir replacement, new laboratory, oil skimmer,
chlorine building, chlorine contact, new filter media) Cost
$233,000. Funds for tertiary treatment facilities will be
requested by June 30, 1970.

USAF Regional Environmental Health Laboratory will con-
duct an investigation, and a pilot plant study to obtain
design criteria for the new facility and completion date is
expected by January 1, 1971. Tertiary treatment facilities
will be completed or under construction by Dec. 31, 1972.

Industrial wastes Holding & : 0.11 The Air Force has requested funds for connecting the
settling | industrial waste discharge to the Base sanitary sewer system.
tanks with 5 This work cannot be accomplished, however, until the implemen-
0oil skimmning i tation of the above plans. Est. cost $59,000. This work will
devices & lagoon I be completed or underway by Dec. 31, 1972.

R CO‘{;;R}ﬁﬁO{:ﬂ?::Sé Plang §'&IUSA£:'§0°’-:L;:;::5““ (00) Benind Schedule RZ?EDI;;:EEDE/W Report (4) Phasphorus or (7} Reduction, Remova) or {Fe) tron, (H) Peti'!. {3) Connect to Municipal Systn {11) Ercluce Clear Water (i3] Evaiiate Prescat Facilizies

{(F*) Final Plans =} Gn Schedule (over 1 year) (zg Disinfecting _Mutrient Removal Neutralization of: (N) Witrogen, 011, 9} smrm:ns:;c:tml of (:g) Sg“:::“ Treatment (18) %grﬁ:t‘m’::‘-“ Critical
(3] Conmurursion (0) Betnd Seneaute vy ) et B S (8 Pt cematen (EAY" chapare (oo Crantoe, (b enaty R ieorove Operation  {17) Rdvnced Raste Treatent
(Compl.) Completed (ST) Septic Tank (P) Persons \70) Threshold Saor,

(HT) Helding Tank (DF) Drain Field



GREAT LAKES REGION

STATUS OF COMPLIANCE WITH ENFORCEMENT CONFERENCE REQUIREMENTS

191
4

ot OF 1.roruaTivAPr. 1970

5

S
i1

PREPARED BY
DESIGIATED SOURCE & LOCATI N RECEIVING WATERS REMEDIAL NEEDS ggg%gggt REQUIRE[SJCS.’E).';&?UCUG( srugsoi'g;kﬁggéximcz gogéoaggéor COWEATS AND/OR REASOR FOR DCLAY
i o > .
“ICHIGAN, Cont'd.
Devt. of the Interior
. of Sport Fisheries & |

Wildlife 1

Pendills Creek National | Pendills None None - - §5,750.0 Fish hatchery effluent from fish rearing tanks.

Fish Hetchery, Brimley Creek to !

(Chippewa Co.) Lk.Superior

Hiawatha Forest Fisa Sullivans None None - - Eh,220.0 Fish hatchery effluent from fish rearing tanks.

Hatchery, Raco (Chippewa| Creek to

Co.) Lk.Superior ‘

i
Y CONSToCTION Peast
#r) Frelizinary Plars
{F?) Final Plans
{FI) Financing
(('cﬁ Constructd

ompl.
(¥7)

Y Completed

Holding Tank

S ATLS OF COWLIALE
+] Anead of Schedule
*) On Schedule
{0) 3ehind Schedule
{Less than 1 year)

(sTf"

{0G) Bening Schedule
{Over 1 year)

{*} Untlateral Extension

5 by State

REMEDIAL NEEDS
) Sanple é/or Repart
{2) Disinfection
{3) Secondary Trestment
or Equivalent

Septic Tank

(DF) Drain Field)

{7) Recduction, Remova) or
Neutralfzation of:
Acid, {C1) Chloride,
{Cu) Copper, (LN} Cyantde,

{4) Prospherus or
Nutrient Removal
(S) #ew or lwproved Trt.

(Bf " Persons

(7;) jron, (n)on;ms. (8
R) ditrogen, 03

BOD) Osygen Dau:td,'

Pn) Phenol, {$) Solfes, (10) §
10} Threshold Odor,

Connect to Municipal Systes
(9) Separation or Control of

Combined Sewery
tors Sewer Treatment

13
{1a

|

Sewers
Adequate Treatment
Isprove Operation

gn) Exclude Clear Water
12

ils' Evaluate Present Facili-tes

16} Reductfon of &1} Crittcui
Corstituents

(17) Advanced Maste Treat-<.-
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DATE OF LiFORMATIGA Apr 1870

PREPARED BY

DESIGHATED SOURCE & LOCATLii RECEIVING WATERS REMEDIAL NEEDS Egg ﬁgn"t"m”“g&ggﬁ{g‘”"“‘ RFS IR S U {?86033%601' COMMENTS AND/OR REASON FOR DELAY
MINYESOTA
U.S5. Coast Guerd
Duluth Entrance Harbor [k.Superior |Sec. Cl,| None FI = Lp Station is expected to be unmanned and automated by 1971
P 2
Light Station
Duluth (St.Louis Co.)
U.S. Dept. of Agricu._ture
Forest Service - Superior 5
Hational Forest
|
Tofte Administrative Siteé G None Sec. 012 Compl. = | 10P Construction of extended aeration plant, sub-surface sand
(Cook Co.) (75 P in futpre) filtration plus chlorination completed in 1969 (winter).
White Face Reservoir Camp G 3, 2 None FI = . Lhs p
Picnic Ground (10,000 GPD)|FY 1971 funds will be requested for the construction of a
(St.Louis Co.) (future) sewer system, aerated lagoon, and spray irrigation systex.
! Construction completion date summer 1972.
Zveleth Nursery Adminis- G None Sec. Cl2 Compl. = ? 0.8 Package extended aeration plant and tile drain field constructel
tration and Nursery | in 196k,
Eveleth (St.Louis Co.)
U.S. Air Force
Finlend Air Force Statioh Surface None Sec. Cl,| Compl. ; 35.0 Contact stabilization planttiho,goo GiD% plus chlorination
Finland (Lake Co.) drainage to , installed and placed in operation June 1969.
tributary of
Baptism
River thence
Lk.Superior
: CT 108 _P* A COPLIASCE BEMEOIAL FEEDS ‘ v r Sater (15} Eva Present Facatie
Ry i o A L ik e i e o v S "NETELT B WS e e B0 S G
gg}g E;:::?‘r::gim © '7?::: zﬁ:d:’;ur) © uszf;;‘si:::m" ) %ﬁ?:ﬂ.m:mﬂ 22 :m:fii;vn':::: ik :‘C:;"L:gl‘?.{g;‘z;aﬂﬂ. :ﬁm’;gz:;:,?:g:?iws. {10) $torm Sewer Trestment 18} Improve Operation {17) Advenced Vaste Treatren:
(Compl.) Zompleted (ST) Septic Tank (P) Persons 10 Thresneld osere

(HT)

Jolding Tank

(DF) Drain Field



193

6
G R E AT L A K E S RE G 'O N oaTE of tarormatios Apr J9T0
STATUS OF COMPLIANCE WITH ENFORCEMENT CONFERENCE REQUIREMENTS PrcpARLD 3Y
OESIGIATED SOURCE & LOCATI RECEIVING WATERS REFEDTAL NEEDS I‘gg g%ggg | EIRED LS TRUCTION OPC.JO 5 G D S O et COMMERTS AND/OR REASGN FOR DELAY

“1IHESO0TA, Cont'd.
U.5. Alr Porce, Cont'd.

Zuluth Air Force Misasile Roadside 2 Sec. FI = 150 P Sanitary wastes are treated in an extended aeration package

Site, Duluth (S%t.Louis Co.|) Ditch 10.0 treatment plant, the effluent from which is discharged with-

out chlorination to a ditch that terminates two miles from
the nearest body of water. FY 71 funds will be requested to
provide chlorination facilities or make connection to a
proposed municipal sewer system. Station has been informed
of May 1970 deadline for prov1d1ng chlorination ané has been
advised to take immediate action to install temporary facili~
ties until final decision is made and project completed.

“innesota National Guard Miller-s None None Compl. 12.0 In October 1969, connections were made to the Duluth Municipal

Duluth (St.Louis Co.) Creek sewer system for sanitary waste disposal.

Debt of Justice
igration and Naturalization

‘1 n

U) +- 4 [

ervice
Border Patrol Station Ground and] None  Sec. 012 Compl. 2.0 During winter of 1969, completed the installatior of new 1lift
Grand Marais (Cook Co.) Pigeon River station, septic tanks and sand-gravel filter, the effluent
from which, if any, is chlorinated and discharged to Pigeon
River.
v.S. Srmy (Corps of Engineeﬂs)
g.S.Vessel Yard G None None Compl. 0.20 In November 1969 connections were made to the Duluth manicipal
Duluth (St.Louis Co.) sewer system for sanitary waste disposal.
KEY:  COUSTOKTION PHASE s ATUS OF COPLIANE REMESIAL EEDS
l”t Preiiminary Plans ¢ad of Schedule  (00) Behind Schedyle (3] Samle &/0r Report {4) Phosphorus or {7} Reduction, Removal or Fe) fron, (N} nems. (s; Connect to Municipal System {11} Exclude Clear Water {15] ivaluatle Present Facil: vres
(F?) final Plans -) Cn Schedule {Over 1 year) {2) disinfection Nutrient Removs) Neutrai{zation of: N) Witrogen, m R Separation or Control of (12} Sewers (16) Peduction of All Critirdl
(F1) Financing (0) 3enind Schedule (*} Unilateral Extenston {3) Secondary Treatmmnt (5) wew or Isproved Trt. hctid, (C1) Chloride, B0D) Oxypen Dema Combined Sewers (13} Adequate Treatment Corstiiuents
{C0) Construction {Less thaa | year) Siven by State or Equivalent {6; Pisnt Expansion {Cv) Copper, {CN) Cyanide. {Pn) gm'l‘ !SS&‘:MHB. [10) Storm Sewer Trestment {14} 1morose Operstion (17} Advinced Waste Treatw-:
(Compl.) Completed (ST) Septic Tank (P) Persons 10] Threshold Odar,

(ET) Holding Tank (DF) Drain Field
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pate oF 1-Fomat v APT L1970

PRIFARED Y

OESIGRATED SOURCE & LOCAT 'ON

RECEIVING WATERS

COMAERTS AND/OR REASON FOR DELAY

AISCONSIN

U.S. Coast Guard

Beyfield Station
Bayfield (Bayfield Co.)

Superior Entry Souta
Breakwater Light Station
Superior (Douglas Co.)

U.S. Dept. of Agricul-ure
forest Service
Cheguamegon National forest

Two Lakes Campground
(Bayfield Co.)

VESSELS
MINNESOTA

U.S. Coast Guard

USCG WOODRUSH

KEY: COKSTHCTION PHRSE
[F77 Prelsminary Plans
(FP) Final Plans
(F1) Financing

{CCi Construction

(Compl.)
(47T)

STATUS OF COPLIACE

ad of Schedule

(=} On Schecule

{0} Behind Schedule
{Less than ¥ year}

Completed
Holding Tank

None

Allouez

Lk.Superior

area of opexr

tion

(sT)

P t " ;
REMEDIAL NEEDS ‘I'rgg.%x?zgnt azouxnsg ac*g;lsﬁumm surg(sx g;xﬁggaximct P?Bboaggéor
None Incinera-{ Compl. 1P
%or type
toilet
None |ST, DF Compl. 11 P
3,-2 None PP = 13.0
3, 2 None FI = L7 P
a..
FIMEDIAL NEEDS

{00) Behind Schedule
{Over 1 year)

{*) Unilatera) Extension
Givea by State

Septic Tank
(DF) Drain Field

(?) Reduction, Remove) or
Revtralization of:
Acid, {C1) Cnloride,

{4) Phosphorwy or

Auvtrient Removal
(S) New or lsproved Tre.
(6) #lant Expansion

(P) Persons

srple b/or Report
(2) Oisinfection
{3) Secondary Treatment
or Eguivalent

{Cu) Copper, {OX) Cranide,

-Station is manned by one person on an intermittent basis, ané

is equipped with an incinerator type toillet. An orfice tralilie
with sanitary tie to the existing city sewer is to be
installed in the near future.

Station has been unmanned.

Preliminary plans for the construction of a waterborne syster
with aerated lagoon, irrigation and disinfection have been
completed. FY 71 funds will be requested for this project’, ami
completion is expected by Dec. 1972.

Development work is in process for a small package secondary
sewage treatment plant plus chlorination that could be utili:z
on board. It appears that this effort will be successful, and
that these facilities will be installed by Dec. 31, 1972.
Also, shore waste unloading facilities at Duluth Harbor with
connections to the municipal sewer system will be provided.

8) Connect to Municipal System {11) Exclude Clear water }XS) Evaluate Present Facilities
2

{fe) tron, (M) metals, 16) Recuczion of A1l Critieat

K) ditrogen, Gil 9) Sepsration or Control of (12} Sewers

B())c) C‘)lnen.(kmv'\d.' ' Lomt:ined Sewers (13; Adervate Treatment Censtituents

{Pn} Prenol, {S) Solfas, (10) Storm Sewer Trestwest (18} leprove Operation  {17) Adgvanced Waste Tresr:n-t
{T0) Twreshold Odor,
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oite of Lirormativs Apr A9 TO

MINN

PREPARED BY
SESIGIATED SOURCE & LOCATIIN RECEIVING WATERS REFEDIAL NEEDS (s x%ggt REQUIRED CansTRUCTION 12)880 8?8/01‘ l S00"L. CREQUIREKENTS COMMEHTS AND/OR AZASGH FOR DCLAY
] |
ES0TA, Cont'a. 1
Vessels, Cont'd. ;
U.S.Army (Corps of Engingers) %

Derrick Boat DK 20 Lk.Superior] 3, 2 Macerator - = ? 5 Macerator/chlorinator and detention tenk for chlorine contact
Chlorinator ! installed; overboard discharge. ZEvaluation is in progress of
plus deten- ‘ a recirculating~evaporating-holding type toilet. It is presently
tion tank ’ anticipated that this type of device will be approved and

! installed by or before December 31, 1972.

Derrick Boat - COLEMAN Lk.Superior| 3, 2 " - = i 11 " "

Dredge ~ GAILLARD Lk.Superior| 3, 2 " - = et " ’ "

I
Tow Boat ~ MARQUITTE | Lk.Superior| 3, 2 " - = f 8 " "
Tow Boat ~ SUPER-OR | Lk.Superior| 3, 2 " - - = 9 " L
!
Tow Boat -~ DULUTH Lk.Superjor| 3,.2 " ' - = 3 " "

[SA

C0IST8LETIn Puas:

$I1ATUS OF COPLIAWE
VrP} Presizinary Plans y} Aesd of Schedyle

(F?) Final Plang 1) Gn Scredule

{F1} Firancing {0) 2enind Scheduls

{50} Construction (Less than 1 year)
(Compl.) Completed (sT)
(37) Holding Tank

Rewrolal BEEDS

{00) Benind Schedule
{Over 1 year) {2)
{*) unilateral Extension
Given ty State

Septic Tank

(DF) Drain Field

Saspie B/or Report
Disinfection

{3) Secondary Treatment

or iguivaient

{4) Phosphorus or
Nutrient Femoval

() dew or Irproved Trt.

(6) Plant Expansion,
(P) Persons

!

'

1
'

(7} Reguction, Removal or

Neutralization of:
Acid, {C1} Cnloride,

Demand,
{Cu) Copper, (CN) Cyantde, {Pn Phenol, ($) Soltds, (10) Storm Sewer Treatmert .

Connect to Municipal Systew {11} Dacluse Clear water [15) Evaluate Present Facilities
Sepsration or Control of 12} Sewcrs (16} weducticn of All Critici
Conbined Sewers 13) Adequats Treatment

14} lrprove Operation

fe} lron, (M)} Metsls, (8;
X} Witroges, 011, {9

800} Oxygen Corstituents

(17} Advinced dsste Treat =0
10} Threshold Odor,
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pare oF tarormtive ApPT. 19 T0

PREFARED BY

MEY:  COUSTRUCTIOH PMASE
PP Freiieinary Plans
{Fi; Firal Plans

{Fi} Finaneing

(80““ m)m Completeé"
( H”)

ad of Schecule
-) On Schedyle
{C) Behind Schedule
s than 1 year)

Holding Tank

{90} Benind Schedule
{Over 1 year)
{*} Unilateral Extension

arpie B/or Report
{2) Disinfectiun

(3) Secondary Treatment

?!é-&)y Sugeptic T or, [cuhahnt( )
(DF) Drain Field

(&) Phosphorus or
Nutrient Femovel

(S) %ew or lmproved Trt.
6) Plant Lspansfon
ersons

(7] feduction, Removal or
Kevtralization of:
ku. {C1) Moride,

Co) Copper, ((N) Cnnlﬂh

DESIGIATED SOURCE & LOCATION RECEIVING WATERS REMEDIAL MEEDS ngggggz't “EQUXREDC“COBT?UCTIG( ST"CUCS)ugF CG‘I?(I;;MCE infgéoa'ggéor COMMENTS AND/OR REASON FOR DELAY
ICHIGAN
Jessels, Cont'd.
stional Park Service
M.V. RANGER III (165') Lk.Superior| None HT Compl. = 138 P Discharges into Houghton-Hancock municipal sanitary sewer
system. This is the only passenger-carrying boat providing
service to Isle Royale.
Tug J.E. COLOMBE (45') Lk.Superior| None HT Compl. = 2P Discharges to septic tank and drain field at Mott Island
Headquarters when necessary
¥.V. CONRAD L (26') Lk.Superior| HT None - - 2P Portable holding tanks have been recommended for emergency use,
since vessel is only used for inter-island travel by NPS
employees.
.V, DEMRAY (26') Lk.Superior| HT None - - 2 P " " ' "
M.V. LOUIS J. (26') Lk.Superior| HT None - - 2P " " "
.V.C.M. GOTHE (26') Ik.Superior| HT None - - 2P " " "
105 OF COPLINKE ELPEDIALTLEDS Connect to Municips! System (11) Exclude Clear kater (15) Evelate Present Facilrties

f K} metals,
e} fron, {N) Pets 16) Reduction of All Criticai

)

X) #itrogen, 011, Seplnﬂon or Control of I ) Sewers
BO0) Oxygen Demand, Conbined Sewers Adeguate Treatzent Corstituents

; thl (S) Solfds, {10} Storm Sewer Trestwent (Il Irnrove Operation {17) Advinced VWaste Treat-ent
70) Threshold Oder, *
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M. Gamet

MR. STEIN: Thank you, Mr. Gamet.

Are there any comments or questions?

Yes, Mr. Purdy.

MR. PURDY: I have one, Mr. Stein.

First of all, T would like to state that in
the matter of the operating reports that we are pleased
to see this change and we 1look forward to the improve-~
- ments that we believe this will bring about. The Calumet
Alr Force Base states it has had an operating problem
for sometime and hopefully this will help rectify that
problem.

Witn respect to the number 2 item, though, the
K. I. Sawyer Air Force Base, it is my understanding from
our people that we have in the upper peninsula that the
modifications that took place and that became operable
in November 1969 were those that would primarily make
the operations of this plant easier and that they did
not add additional capacity to the plant. Plans have
been prepared for an additional trickling filter. This

trickling filter was not a part of this construction.

The plant has been overloaded. Tt has caused conditions

in the receiving stream in violation of the State
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M. Ganmet

standards.

We do not believe that the changes made last
year will correct this condition. And it is our under-
standing that a study will be initiated this coming
summer to review again what is necessary. But in our

review of this situation, expansion of the K. I. Sawyer |
1

i
i

Air Force Base facilities still is necessary and then
beyond that the matter of phosphorus removal.

MR. STEIN: Why do they need a study, Mr.
Purdy?

MR. PURDY: I am not sure why the study is
needed when earlier studies showed that there was a need
for an additional trickling filter. Itfwas not con-
structed. It would seem as though this additional
trickling filter is still needed.

MR. GAMET: It is my understanding that this
study will be made to determine design criteria for
nutrient removal, primarily.

MR. PURDY: Oh. What I am stating, that
beyond nutrient removal there is the need for»additiona1 

fgcilities to provide a higher degree of carbonaceous
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M. Gamet

oxygen demand removal and that this has existed for
some time.

MR. STEIN: Do you agree with that, Mr. Gamet?

MR. GAMET: Yes, I believe that is correct.

MR. STEIN: And they don't need a study in
order to determine that--that they have to do it?

MR. GAMET: No, sir.

MR. STEIN: Are they committed to doing that?

MR. GAMET: No, so far as I know, but they will
certainly be put on notice immedistely.

MR. STEIN: All right. Because again, I don't
see any virtue in goling through these studies with
Federal facilities when we don't permit a city or an
industry to have that privilege. If they need the
removal, then they need it. And I don't think this stuff
has to be studied if this isn't meeting the water quality
standards of Michigan.

Is there any disagreement with that?

MR. GAMET: No, sir.

MR. STEIN: All right.

Well, I wonder again, Mr. Gamet, 1if you can

put the installation on notice and have a report for us
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M. Gamet-

at the next session on this. There may be noncompli- *
ance, but I think the issues are clear as to what they
have to do.

MR. GAMET: We will be in contact with them,
and we will have a report at the next session of the
conference.

MR. STEIN: Right.

Any other comments or questions?

MR. FRANGOS: Mr. Chairman.

MR. STEIN: Yes.

MR, FRANGOS: I notice in the report there
were several references to May 1972, and this 1is just a
point of clarification. Is this a self-imposed deadline
by the Federal Government?

MR. STEIN: Mr. Gamet.

MR. GAMET: Did I understand you to say
December 19727

MR. FRANGOS: December, I am sorry, yes.

MR. GAMET: That 1is a requirement of Executive
Order 11507, which states that all Federal facilities
will have adequate treatment facilities installed or

under construction by December 1972, and further that
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M. Gamet

each agency will prepare a report and submit it to the
Bureau of the Budget by June 30, 1970, for these projects

MR. FRANGOS: Fine. We are pleased to see it.
As you know, the Executive Order has been in existence
for a number of years, and we commend the Administration
for moving forward.

MR. STEIN: No, this is a new one, Mr. Frangos.
I think this one is really a different kind because this
last one provides the funding as well as the direc-
tion.

MR. FRANGOS: Fine. That has been everybody's
problem,

MR. STEIN: Right.

MR. GAMET: I might add one more thing. The
Executive Order further states that funds that are appro-
priated for this purpose may not be used for any other
purpose,

MR. FRANGOS: That is good to know.

MR. STEIN: Are there any further comments or
ques tions?

It not, thank you very much, Mr. Gamet.

We will stand recessed for 10 minutes. And
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M. Gamet

don't go away, because Dr. Mount comes next.
(RECESS)

MR. STEIN: Let's reconvene.

Mr. Mayo.

MR. MAYO: Mr. Chairman, in response to Mr.
Purdy's question about additional studies at the K. T.
Sawyer Air Base, there is a point of confusion between
the inquiry by Mr. Purdy and the response by Mr. Gamet.
Mr. Gamet would like to clarify that.

MR. GAMET: For the purposes of the record, I
would like to clarify the statement which T made regard-
ing a study which is proposed at K. I. Sawyer Air Force
Base. I stated that this study was for the purpose of
determining design criteria to provide nutrient reduction
This is incorrect. The statement is that the study is
required in order to determine what facilities are
necessary to meet present State standards, which is not
more than 64 pounds per day of BOD discharged into the
receiving stream.

This is the purpose of the study.

MR. MAYO: Thank you.

Does that answer your guestion, Mr. Purdy?
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MR. PURDY: My only point on the earlier
question was that I did not want the record to indi-
cate that the facilities that were built last year
were sufficient to meet State standards other than
phosphorus removal and that there is still a need for
other facilities.

MR. GAMET: One other point I might make is
that they are quite certain that the addition of
another trickling filter will not be adequate to meet
the present State standards and they want to determine
what is required to meet those standards.

MR. STEIN: Thank you.

MR. MAYO: There is one other Federal agency
wishing to make a short statement.

Is Mr. Earl Terpstra of the Soil Conserva-

tion Service here?

EARL TERPSTRA, PLANNING STAFF LEADER
SOIL CONSERVATION SERVICE, U. S.

DEPARTMENT OF AGRICULTURE, MICHIGAN

MR. TERPSTRA: I am Earl Terpstra, Planning

Staff Leader, Soil Conservation Service, USDA, Michigan.
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I am presenting a statement for the United
States Department of Agriculture by Arthur H. Cratty,
Commissioner, Agriculture, Great Lakes Basin Commission,

At the first session of the Lakeé Superior
pollution conference, a statement was presented for the
U. S. Department of Agriculture. The statement outlined
the programs and assistance of USDA. This statement ‘
will deal more specifically with the problems and needs
of the basin with regard to pollutants.

We have identified the amount of sediment
contributed to Lake Superior by hydrologic units. The
total amount of sediment delivered to Lake Superior in
the United States is approximately 184,000 tons per
year. Sheet erosion accounts for 64 percent of the
sediment, streambank erosion accounts for 16 percent,
and 20 percent comes from urban construction and road-
side erosion. For the record, Mr. Chairman, Attachment
l is a summary of the estimated annual sediment delivered
to Lake Superior by hydrologic unit. 1In addition,
Attachment 2 is a map showing the location of sediment
production along major streams. Let me point out the

map is preliminary, subject to revision, but does
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pinpoint the location and relative intensity of sedi-
ment production.

In the United States portion of Lake Superior,
there are approximately 700,000 acres of cropland, to
date 315,000 acres have been adequately treated. The
primary needs to reduce erosion and sedimentation are
terraces and strip cropping on 25,000 acres and cover
crops and crop residue use on 54,000 acres. Improved
rotation to include legumes and grasses are needed on
61,000 acres.

Of the 165,000 acres of pastureland in the
basin, approximately 31,000 acres need improvement and
26,000 acres need to be better managed.

Much is being accomplished with the ongoing
programs. For example, 141,600 acres have been planted
to trees; 206,000 acres have an adequate crop rotation;
2,670 acres of grassed waterways have been applied; 13
miles of terraces have been constructed; 2,330 acres of
strip cropping installed; and 3,400 acres of contouring
have been applied. All of the above practices contribute
to the reduction of erosion and sedimentation.

Another source of pollutant has come from
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mining operations. We have been assisting some mining
companies with technical assistance. For example, we
have provided technical assistance to the White Pine
Copper Mine located in Michigan. We have recommended
various plant materials for slopes of dykes and
restoration of the dyked areas where they are filled.

We have also assisted the Calumet and Hecla mine in
Michigan with stabilizing mined wastes of finely crushed
rock.

Another source of sediment comes from logging
operations. We are presently exploring methods to work
with loggers to control this source of sediment.

From this information, it is evident that an
accelerated land treatment and sediment control program
is urgently needed. The realization of such a program
will be dependent upon a cooperative endeavor of indi-
vidual landowners, local and State government, and the
Federal Government. It must be remembered that carrying 
out these practices is voluntary on the part of the 1and4
owner, and we in USDA do not have policing powers, or ‘
powers to construct, operate, and maintain practices on

private lands.
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Item 18 of the conclusions of the first
conference summary charged the Wisconsin conferees to
distribute information to the other conferees concern-
ing the actlion plan developed by the Red Clay Inter-
Agency Committee and report on the activities of the
Red Clay Inter-Agency Committee at the next conference
session. Because of the above charge, I will not
report on the Red Clay area. If I can be of assistance
to you or the conferees regarding the Red Clay area,
please let me know.

Mr. Chairman, this concludes my report.

MR. STEIN: Thank you, Mr. Terpstra.

(Items 1 and 2 follow.)
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Aﬁtachment 1

Lake Superior Basin (U. S. Portion)

Estimated Average Annual Sediment Production
by Hydrologic Units

Erosion Source - Tons Per Year
Unit Sheet | Streambank | Urban | Roadside | Total
Superior Slope Complex 24,100 5,600
St. Louis River 6,400 3,000 } 15,400 {59,200
Nemadji River 4,200 500
Apostle Islands Complex 25,700 4,200 29,900
Bad River 8,500 1,000 9,500
Montreal River 2,400 400 2,800
Porcupine Mountain Complex 11,100 2,500 13,600
Ontonagon River 2,800 1,300 4,100
Keweenaw Peninsula Complex 14,200 3,300 17,500
Sturgeon River 2,200 900 3,100
Huron Mountain Complex 5,900 2,300 8,200
Grand Marais Complex 7,300 2,900 10,200
Tahquamenon River 1,100 900 2,000
Sault Complex 1,700 600 2,300
- 21,600 21,600
Basin Total 117,600 29,400 15,400 | 21,600 | 184,000
Percent of Total e/ 1% 6/ 12 | 100

Based on an average annual rate computed from conservation needs data by
soll resource areas. Delivery ratios applied based upon drainage area
size averages.

Based upon average erosion rate of 27 tons per square mile found in recent
streambank erosion study. Delivery ratios applied.

Duluth-Superior metropolitan area. Based upon present average annual
erosion from urban construction of 76,000 tons (from urban erosion
evaluations in Great Lakes Basin Framework Study). Delivery ratio of
25 percent assumed.

Based upon recent roadside erosion study in Wisconsin. Rate of 20 tons
erosion per square mile. Delivery ratios applied.

Preliminary’
April 27, 1970
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MR. STEIN: Are there any comments or ques-

tions?

MR. PURDY: One point of clarification, Mr.
Chairman.

Mr. Terpstra, you mentioned your technical
assistance to the C and H, Calumet and Hecla, and the
White Pine mine with reference to sediment problems. I
believe you are referring to the soil erosion that takes
place from their tailings ponds and not sediment con-

tained in wastewaters from these facilities, is this

correct?

MR. TERPSTRA: That is correct.

MR. PURDY: 0. K.

MR. MAYO: I have a question or two, Mr.
Chairman.

I understand, Mr. Terpstra, that the agricul-
tural stabilization and conservation program of the
Department of Agriculture has recently been funded to
include assistance to farmers for on-the-farm water
pollution control activities. I am wondering if you
could make some general comment on the extent to which

i

the ASCS program might be applicable to the acreages
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that you indicate still need treatment. Is the ASCS
program likely to offer much of an opportunity for
corrective actions on the acreages that you have
identified as needing additional treatment?

MR. TERPSTRA: I really cannot speak to that
point. The impact, as I understand it today, is pretty
much for treating farm wastes, lagoon systems, and this
type; whereas, the sediment erosion or most of the sedi-
ment erosion we are talking about here comes from the
cropped acreages itself as well as the urban buildup
areas, urban construction, this type of activity.

So I am afraid I can't answer your question.

MR. MAYO: As I understand it, each ASCS
committee develops a handbook of accepted practices that
the Federal Government will share the cost in, in terms
of on-the-farm improvements for water pollution control.
It seems to me that at the moment most of the water
pollution control practices have been directed toward
the control of livestock wastes, that sort of thing.

MR. TERPSTRA: This is correct.

MR. MAYO: We aren't aware yet that the com-

mittee is considering participating in a wider range of
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practices that might offer an opportunity for sub-
stantial relief in sediment control, and I would
certainly rgcommend that the ASCS committees begin
to look at the use of these funds for on-the-farm
| water management activities that extend beyond the
livestock waste controls into the area of sediment
control.

MR. STEIN: Any other comments or questions?

I would like to commend you, Mr. Terpstra.
And I would like to say, in my experience, this is the
first time we have been able to get specifics from the
Department of Agriculture as to the kind of waste
coming in, rather than glittering generalities.

Let me ask you something again. I don't
want to kill -the goose that lays the golden egg, but
we got the sediment production reports by hydrologic
units. What we have been really striving to get
is the amount of pesticides, the poisons and the
nutrients that are going into the lake. Do you think
by the end of July you can give us a breakdown on that

like you have given us on thisg?
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MR. TERPSTRA: That, Mr. Chairman, is highly
doubtful.
| MR. STEIN: Pardon? I didn't hear that.

MR. TERPSTRA: That is highly doubtful that
thlis could be done by that time.

MR. STEIN: When can we get that? You see, we
are interested in keeping sediment out of the lake, but
we are also interested in keeping out nitrogen, phos-
phates and fertilizers or any of the runoff from the
pesticides or insecticides or herbicides which are used
on the land. We have never been able to get a report on
precisely what is used. We surely haven't got what is
runoff into the lake, particularly in Lake Superior.
Until we begin getting an inventory on that and perhaps
controlling it, I am not sure we are going to control
water quality in the lake.

MR. TERPSTRA: One of the problems, Mr.
Chairman, that we in the Soil Conservation Service,
while we have some expertise in the sediment field, do
not have the necessary expertise, I feel, in this pesti-
cide range, so I am afraid that we are going to have to--

MR. STEIN: Don't they have that in your
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Department?

MR. TERPSTRA: The Agricultural Research
Service, I would presume, probably have and are con-
tinuing studies on this, but I cannot speak for them
today.

MR. STEIN: All right.

Is there any other--

MR. FRANGOS: Could we have copies of that
report, Mr. Chairman?

MR. STEIN: By the way, I think this is an
important report. I don't know how many copies we
have, but we will have these duplicated and transmitted
to the conferees. (See pages 208 and 209.)

By the way, I do think this is a breakthrough.
This is the first time we have ever gotten this, and
really I want to commend you and the Soil Conservation
Service for this. This is great.

MR. TERPSTRA: Thank you, Mr. Chairman.

One other item I might want to point out in
regard to pesticides, the Great Lakes Basin Commission,

in connection with one of their limnological systems anal)

sis, I believe are going to do some work on this aspect.
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Gene Jareckil, a member of the staff, is here today
and perhaps he could enlighten some on this aspect.

MR. STEIN: You put him on the spot, I didn't.
I don't know if he wants to. (Laughter.) Does he want
to come up or not?

Yes, come on up.

GENE JARECKI
GREAT LAKES BASIN COMMISSION

ANN ARBOR, MICHIGAN

MR. JARECKI: I am Gene Jarecki with the Great
Lakes Basin Commission staff. Just a few words in regard
to what Mr. Earl Terpstra has mentioned.

One of the needs which is recognized in the
Great Lakes Basin Commission is the unfortunate present
state of the art in terms of available procedures for
predicting effects on the lakes of various management
measures and alternatives. Because of the complexity
of the problem and the lack of any single organization
charged with the managing of the Great Lakes Basin
environment, there is a serious lack of adequate data

for quantitative description of the lakes and a
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deficiency in the understanding of the physical, chemi-
cal, and biological processes which operate within the
lake system. Recognizing this, the Great Lakes Basin
Commission is in the process of evaluating the feasi-
bility of mathematical modeling of the lakes in order
to provide a procedure for quantitatively predicting the
effects on the lakes themselves of the various struc-
tural and nonstructural management alternatives on' the
lakes and within the contributing drainage areas of the
Great Lakes Basin. The study schedule to be completed
in about a year will serve to integrate and coordinate
the individual efforts of the member agencies within
the basin, and this includes the Lake Superior area, and
will not be a duplication of the existing or future
efforts.

This is where we are trying to point. out the
effects of the man-made activities on the land, what they
wlll do on the lakes. At the present time we Just don't
have adequate tools to do this, and hopefully by inte-
grating all of the chemical, biological and physical
aspects on the lakes we can produce a tool that will be

effective in evaluating the effects on the lakes.
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MR. STEIN: Are there any comments or ques -
tions?

I hope the results will be a little more
specific than the prospectus. (Laughter.)

MR. JARECKI: I may point out that our first
study is getting into a feasibility or practicability
study. In other words, a mathemetical modeling of the
 lakes is a big effort and we are trying to evaluate
first what data is available on the lakes. And inci-
dentally, we are working on a cooperative informal
basis with some of the Canadian people also on this.
And until we evaluate just what can be done in a major
mathematical modeling of the lakes, it will take some
time,

MR. STEIN: Well, again we are asking very
specific questions--what kind of pesticides, insecti-
cides, herbicides, what kind of poisons are going into
the lake; what kind of nutrients are going into the
lake? You know, after hearing our own people, I
hesitate any more to criticize those Russians for the
kind of political double talk they put out. Any time

I hear that we are going to have a real thorough
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evaluation, go into mathematical models, look at the
chemical, physical and biological features, and it 1is
going to take some time, I know where we are. This 1is
like talking about people and saying we have to think
about men, women and children. I don't know who else
you think about. (Laughter.)

The point is, we have not been able to get
any specifics on what agriculture is putting in. Our
Assistant Secretary, Carl Klein, has said that we are on
our way with industry; we are on our way with munici-
palities; but possibly one~third of the problem is
agriculture. We have not got this. For the first time
we got a breakthrough on the sedimentation runoff.
Again I cherish this (laughter). But I think until
we are going to get the material from the agricultural
people on what is running off the land from the appli-
cation of fertilizers and all the other ingredients you
put on to protect the crops, we are not going to be
able to deal with this pollution problem, even if we
clean up every last bit of industrial and municipal
wastes in Lake Superior, including the feedlots.

With all the acres that they are talking

about here, we still haven't got that. All we are
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getting 1s the notion that we are thinking of a
mathematical model, which will take some time. Can
we ever get a notion on how much fertilizer and pesti-
cides, insecticides and herbicides are sold in the
counties that drain into Lake Superior and what the
amounts are and the constituencies of these are? We
have been trying to get that for years.

MR. JARECKI: I agree with you, Mr. Chairman,
100 percent. Incidentally, the results of the sediment
study that were Just presented are part of the frame-
work study that the Great Lakes Basin Commission is
undergoing at the present time. Hopefully we will try
to get--and when I say "we" I mean all the agencies
and the States that are involved in this study--will
prepare and get all the data that is available. And,
unfortunately, there are basic data gaps in this, as
was pointed out previously. And whatever we can utilize
we will evaluate.

MR. STEIN: All right. Thank you.

Are there any comments or questions?

If not, thank you very much.

Mr. Mayo.
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MR. MAYO: The next report will be presented
by Dr. Donald Mount of the National Water Quality

Laboratory on effects of taconite on Lake Superior.

DR. DONALD I. MOUNT, DIRECTOR
NATIONAL WATER QUALITY LABORATORY
FEDERAL WATER QUALITY ADMINISTRATION

DULUTH, MINNESOTA

DR. MOUNT: My name is Donald Mount. I am
Director of the National Water Quality Laboratory,
Federal Water Quality Administration, United States
Department of the Interior, in Duluth, Minnesota.

Mr. Chairman, I am not sure whether I can go
off the record or not. What I have to say first does
not really need to be on it.

(Off the record.)

DR. MOUNT: I would like to take this oppor-
tunity in a more serious vein to thank my staff, some
of which are sitting at the back tables, for the long
hours that they have put in. And while I am reluctant
to say, Mr. Chairman, that I am presenting additional)

studies, that is what I am doing, and I will try to be

—
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specific and not present models.

I would like at this time to submit to the
record for inclusion in it, if possible, a copy of the
six technical reports which were mailed to the conferees
and of which you have copies now.

MR. STEIN: Without objection, this will be
entered into the record as If read.

(Which sald reports are as follows:)
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I. Physical Characteristics of Green Water Along the North Shore of
Lake Superior

Conclusions:

1. A major cause of "green water" along the north shore is
tailings suspended in the water.

2. Not all green water masses occurring in Lake Superior are due
to tailings.

3. Water clarity in green water, caused by tailings, is 4 to 10
times less than clarity in clear water.

4. The color is due to reflected light from suspended particles.

II. Distrivbution of Taconite Tailings in the Sediments of the Western Basin
of Lake Superior

Conclusions:

l. Taconite tailings from the Reserve Mining Company at Silver Bay,
Minnesota are deposited discontinuously on the surface of the
lake bottom over an area of at least 1,000 square miles in the
western tip of Lake Superior.

2. The tailings are mixed in the top 5-10 cm of sediment.

3. The percentage of cummingtonite in tributary stream sediments
accurately indicates the cummingtonite content found in the
subsurface bottom sediments.

4. Tailings deposits are found in both Minnesota and Wisconsin
waters. Although the sediments in Wisconsin waters contain very

low percentages of taconite tailings, the tailings deposits are
distinguishable quantitatively from stream sediments.

ITI. Effect of Taconite on Bacterial Growth
Conclusions:
l. Tailings are biologically active at concentrations of approximatdy
1 mg/l -- a concentration expected to occur over a significant

area of the Lake.

2. The reduced die away or enhanced growth is displayed by
indicators of fecal contamination, as well as pathogenic bacteriun.

IV. Taconite Bioassays
Conclusion:

Direct toxic effects of tailings on the lake organisms were found



825

at concentrations that would be expected to occur only in local
areas of the Lake.

V. Effect of Taconite Tailings on Algal Growth
Conclusions:

1. Algal growth rate was higher in 10% (16 mg/l particles <2u)
taconite tailings suspensions.

2. Increased growth rates are related to increases in soluble silica
from the tailings and subsequent utilization by diatoms.

VI. The Dissolution of Taconite Tailings in Lake Superior
Conclusions:

l. In addition to the increase in soluble salts as the ore is
processed, taconite tailings show continued solution after
leaving the plant.

2. The rates of dissolution increase with decreasing concentrations
of particles/unit volume of water and with increasing temperature.

3. After 332 days, increases in soluble components from tailings in
Lake Superior water under simulated lake conditions were:

Increase in

Component mg/kg total tailings
SiO2 331
Na 37
K T
Ca 282
Mg 11
Ss 61

TDS 1110
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INTRODUCTION.

As a result of public concern regarding the phenomenon of
ngreen water' along the Minnesota shore of Lake Superior, scuba divers
on the staff of the National Water Quality Laboratory conducted a field
investigation to observe the physical characteristics of green water and
to obtain samples of accurately positioned sampling devices so that the
appearance of the watér at the point of sampling would be known.

The sampling was performed between the dates of September 10
and October 11, 1968, during a period in which green water was usually
present. Throughout this period, green water was not observable
northeast of the Reserve Mining Company effluent regardless of the
prevailing wind directions. On each visit areas of green water were
present, beginning at the Reserve Mining Company discharge and
extending southwest, often as a continuous mass of green water and
observed as far as Gooseberry River. Discontinuous green water
masses were observed from the boat and from an automobile as far
south as Crow River.

During sampling periods in front of the Reserve Mining Company
delta, billowy gray clouds of waste were visable both from the surface
and by the divers under water and extended off shore as far as 300 feet

and to a depth of 35 feet. These clouds were not seen, however, beyond
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Reserve's southwest breakwall.

Field Collecting Methods.

Water samples from green and clear water masses were
collected by divers by positioning hoses, connected to a pump, at the
proper location beneath the surface and pumping water from the selected
point into polyethylene sample bottles. The pump was operated a minimum
of ten minutes before samples were collected. Water clarity measurements’
were made with a standard Secchi disc 8'' in diameter with black and white
alternating quadrants, and attached to a line marked in fathoms. Surface
mileages were computed from the rate of speed and time. Bottom depths
at all stations were determined by a Raytheon Fathometer, Holiday Mark II
Model DE-T716.

Field Observations.

Divers reported that green water appeared to form as gray clouds
of tailings diffused into the clear lake water. The water appeared green
to the divers whether they observed it by looking upward, downward, or
horizontally. Measurement of light penetration by use of a Secchi disc
indicated that water clarity in clear water was three to four times greater
than water clarity in green water. On one occasion the width of the green
water band was followed bvy visual observation and Secchi disc readings
and was found to extend two miles offshore. Divers reported that green

water was consistently much more turbid than clear water; underwater
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visibility was commonly five feet in green water stations and 35 to 40
feet in clear water stations. At night the green water appeared gray in
color and the divers reported that particles appeared in a flashlight beam
in a way similar to dust in a sunbeam passing through dusty air.

Methods for Liaboratory Investigations of Water Samples.

All water samples were filtered directly, without pre-treatment,
to remove the suspended solids. A total volume of lake or stream water
estimated to contain approximately 1 to 15 mg of suspended matter was
filtered through a pre-weighed .45 micron membrane filter. The filters
were dried overnight at 70° C and re-weighed to determine the concentra-
tion of solids. For mineralogical investigations, the dried filters were
mounted on glass slides and subjected to X ray diffractionanalysis. Samples
were scanned at 2° (Z-thetas per minute using a Picker horizontal arc
diffractometer, copper X ray tube, and nickel filter.

Diffraction intensities were measured using a Nal scintillation
detector, single channel pulse height discriminator, and a ratemeter
recorder., All samples were run using a ratemeter range of 0-1, 000 cpm
and a 3-second time constant. For the resolution and accurate determina-
tion of spacings, some samples were scanned at 1/2° per minute. Size
fraction separations were made by sedimentation (2) and the percentage
of the fractions obtained were calculated (dry weight basis).

A Cary Model-14 ratio recording spectrophotometer equipped with

a High Intensity Visible Source Accessory No. 1471200 was used to record
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the optical density and wavelength measurements. Reflectance measure-
ments were made on solids using the Cell Space Total Diffuse Reflectance
Accessory, Model No. 1411750. Liquid samples were viewed through 10 cm,
cells with quartz windows. The reflectance spectra of solid samples were
recorded directly from the 0.45n Millipore filter membranes upon which
they had been collected. The wavelength, A , calibration of the spectro-
photometer was effected by using a NBS holmium oxide glass, No. HE-122.
The optical density of absorbance calibration was made using neutral
density filters of known value.

Results of Laboratory Analyses.

Results of the mineralogical analysis of the suspended solids
fraction (> 0. 45un) of Reserve Mining Company effluent and the north
shore streams are shown in Table 1. Examples of X ray diffraction
patterns obtained, are shown in Figures 1 and 2.

The X ray diffraction analysis of the tailings indicates that
cummingtonite and quartz are the major constituents of all fractions
examined, with minor amounts of chlorite and mica also present. The
magnetite known to be present is apparently not sufficiently crystalline
to be shown by X ray diffraction. Cummingtonite is proportionately
higher than quartz in the less than 2 u fraction; quartz is the dominant
mineral in the coarse fractions. Some separation due to sedimentation

of these fractions can be observed in the tailings at the delta as
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evidenced by the two water samples that were collected by the divers

at 50 and 100 feet. The sample at 100 ft. contained large silt and sand
particles (mostly quartz) that were easily visible following filtration and
were not present in the samples collected at 50 ft.

In contrast, the samples from the north shore streams, that were
collected by resuspending bottom sediment in stream water, are marked
by an entirely different suite of minerals. The normal group of soil clay
minerals prevails, including kaolinite, mica, vermiculite, chlorite, the
feldspars, and quartz. In two samples (19 and 21) minor traces of an
amphibole were found and tentatively identified as cummingtonite. An
insufficient amount was present for positive identification.

The distinguishing characteristics of the tailings are: 1) large
quantities of cummingtonite, especially in the 2 -.45 u fraction and,

2) absence of feldspars and kaolinite.

In cooperation with personnel from Reserve Mining Company,
additional water samples were collected by the divers along the Wisconsin
shore of IL.ake Superior in early November. On the basis of aerial
observations, an area of ''yellow-green'' water was identified, approxi-
mately 2 1/2 miles northeast of Port Wing, Wisconsin, that extended
roughly one mile into the Lake. This area of highly turbid water was
produced by heavy local runoff following rainfall. Observations by the

divers indicated that near the edges of the turbid area the water color
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was a dull brown to greenish-yellow and that, because of the turbidity,
light penetration was less than 6 feet.

Analysis of one water sample collected by the divers contained
a suspended solids content (> 0.45 u) of 2.7 mg/l. X ray diffraction
analysis of these solids indicated that montmorillonite, mica, chlorite,
and quartz were the dominant minerals present. Traces of feldspar and
an unidentified amphibole, possibly cummingtonite, were present. The
X ray diffraction pattern recorded for the solids from this sample was
similar to those obtained from the finer fractions of bottom sediments
collected in this area of the Lake.

As early as 1949 the conclusion was reached by Trathewey (3)
that ”identé.fication of minerals in the sediment will not likely enable an
investigator to determine the source, since many minerals are common
to both the shore rocks and the iron ore deposits.'" Trathewey's identifi-

cation of grunerite (by microscopic examination) in a single fraction of a

single bottom sample appears to be the basis for the general conclusion

that '"grunerite'' is unreliable as an "identifier" of taconite tailings (4).
This is an unwarranted generalization from such limited data and ignores
completely the marked differences in mineralogy and particle size
differences that do exist between "tailings" and natural sediments.
Grunerite (and similar amphiboles) may occur in the stream and lake

sediments, but only as a minor constituent of the silt and sand fractions.
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Trace amounts were found in two of the six streams samples. (See
additional data in Table 1 of Lake Sediment Report.) There was an
absence of grunerite and other amphiboles in the <2 g fractions of the
stream bottom sediment samples analyzed (see Table 1). Grunerite
(or most probably cummingtonite) is a major constituent of the taconite
tailings in all size fractions, including those less than 2 u (clay size).
This size fraction was not considered or analyzed in earlier reports (3, 5).
The present study indicated that '"grunerite'’ in the tailings is a
physical mixture of two amphiboles, probably cummingtonite and grunerite.
Based on comparisons with X ray diffraction studies of reference cumming-
tonite and grunerite specimens, and on published work (6) (7), cumming-
tonite is the major amphibole mineral present in the taconite tailings with
an admixture of a small amount of grunerite. A total of 7 X ray diffraction
spacings have been resolved for the major amphibole found in the tailings
and the spacings agree more closely with those for reference cumming-
tonite rather than those for grunerite. The mixture of cummingtonite and
grunerite thus found serves as a unique means of identifying the taconite
tailings., The relative quantities of the two that are present in a tailings
sample may be dependent on the particular source(s) in the mine, although
this should be verified.
Results of the analysis of the Liake water samples are shown in

Table 2. These results have been grouped on the basis of visual observa-
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tion into ""clear' and ''green' waters. Within groups, the samples are
listed in order from Northeast to Southwest.

The more obvious analytical differences shown in Table 2, are in
the suspended solids and cummingtonite-grunerite content of these solids,
A suspended solids content of approximately 1 mg/liter or more occurred
in water having a characteristic '"green water' appearance. The water
samples collected in ""green water'" areas on October 1 and 8, 1968 (Nos.
26, 28, 31 and 32) were collected at the edges or near limits of the '"green
water! areas and show solids contents near, or slightly less, than the
1 mg/1 limit.

The suspended solids from Reserve's discharge, as identified
by their cummingtonite contents are shown in Table 2. The amount of
tailings varies inversely in proportion to the distance from the effluent
delta~-evidence that it is the source of the suspended solids and of the
'"green water.' As additional evidence of the source of the '"green water"
solids, selected samples were subjected to more detailed X ray analysis.
Sample 8 (collected 3 1/4 miles southwest of the delta), sample 15
(collected midway between Split Rock and Gooseberry Rivers), and
sample 32 (collected 1/2 mile out from Crow River) each showed the
presence of the mixture of cummingtonite and grunerite, as well as quartz,

characterizing the taconite tailings, as noted earlier.
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To statistically validate the cummingtonite-grunerite mixture in
the suspended solids as a unique tracer, the X ray diffraction peak heights
for both the cummingtonite and quartz in the samples were subjected to
statistical analysis. Regression analysis of peak height vs. the weight of
suspended solids showed correlations of 0. 90 for cummingtonite and 0. 79
for quartz with standard errors of estimate of the mineral contents (X) of
+0.133X and T 0. 201X respectively, for 10 mg samples. The implications
of these statistical analyses are:

l. The cummingtonite and quartz contents of the suspended
sediments fall within a very narrow range.

2. These suspended sediments arise from a common
source which is relatively uniform in its composition of cummingtonite
and quartz.

There is strong evidence that bottom sediments or stream sediments
are not the source of the cummingtonite or quartz in the ''green water."
With equal sample weights, kaolinite and other clay minerals are below
limits of detection (by the X ray techniques used) in the vicinity of the
plant, because cummingtonite and quartz predominate in the suspended
solids in this area. At greater distances the suspended cummingtonite-
quartz solids are diluted and traces of clay minerals are found again in

the suspended materials because they constitute a larger portion.
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The optical absorbance spectra of ''clear, "ugreen,' and ''gray"
water samples show a small absorbance versus distilled water over the
wavelength range from 7400 Z to 3000 Z. This absorbance is character-
istic of particles suspended in the liquid sample and is due to scattered
light. The magnitude of this absorbance is approximately proportional to
the quantity of suspended particles present. The concentration of the
particles increased in the order ‘'clear,! ''green," ''gray" for liquid
samples. The concentration of any dissolved substance which could give
rise to an absorbance was not great enough to be detected using a 10 cm.
cell path length.

The scattered or reflected light due to the suspended particles
was studied by recording the total diffuse reflectance of the suspended
solids after they were collected on a 0.45 p Millipore filter, Typical

spectra for the solids obtained by filtering the same volume of ''clear

water' and '"green water' samples are shown in Figure 3. The number
of the spectral traces correspond to sample numbers listed in Tables

1l and 2. The lower two traces are from the solids in 3 liters each of
""clear water.'" The upper two traces are from the solids in 3 liters
each of '"green water.'" The absorbance bands at 4200, 6100, and 6700
Z have the same approximate ratio as those for chlorophyll A (8). In

Figure 4 typical spectra for the same weight of solids obtained by filter-

ing "clear'" and ""green' water samples of different volumes are shown.

236
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o
The most striking feature is the increase in absorbance of light at 4000 A

that can give rise to a visually (to the eye) observable yellow-green color (9).
Figure 5 gives a comparison of the typical spectral traces for solids obtained
from ''clear,' '"green, " and ''gray' water samples.

The reflectance spectra of all solid samples have the same
general shape, showing an increase in absorbance at shorter wavelengths.
All the '"green water' solids spectra are similar in shape. The increase
in absorbance at shorter wavelengths may be attributed to either an
absorption band which is characteristic of the composition of the solid
or to a light scattering effect due only to the size distribution of the
particles or a combination of both. For effective light scattering by small
particles, the particle size must be in the order of 0. 05x (wavelength of
the light being scattered or absorbed), (10). The theoretical absorbance
due to light scattering by small particles varies with the wavelength of the
scattered light. The equation (10) is: Absorbance (scattering) = (constant)
x (wavelength) ~Y, where y = 4. In practice this equation is obeyed to the

o
extent that y ranges from 3 to 4 for particles whose size is less than 150 A

(l1). For particles greater than 2150° ?%, y is less than 3. The mathema-
tical analysis of the average ''green water' solids spectra obey the above
equation, where y ranges between 2.4 to 3.7. The analysis of the '"clear
water" solids spectra give y in the range of 2 to 3.

The mathematical analysis of the '"green water'" solids reflectance
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spectrum using a chromaticity diagram (12) gives the dominant wave-
length of the reflected light of ca. 5750 SX. Light of this wavelength is
visually observed as a yellow~-green color.

The '"clear,' '"green,'' and !"gray'' water samples can be differen-
tiated by the quantity of suspended particles present in each and by the
reflectance spectra of the filtered solids. For the same volume of each
type of water sample, the absorbance increases in the order 'clear,"
"green,'' ""gray" for the solids which have been filtered from the samples.

Since the spectra of the '"green' water solids obey the sca’ctering/
equation for small particles, the absorbance of light can be attributed to
light scattering effects of particle size (and geometry) and not necessarily
to the composition of the particle. The dominant wavelength of light
reflected from these solids is ca. 5750 ?\.

The scattering efficiency of particles increases as the particle size
increases (10). The '"gray" water samples contain an appreciable fraction
of larger sized particles as is indicated by stronger absorbance at longer
wavelengths than that for the other sample types. This absorbance would
mask the absorbance of the smaller fraction of small particles and therefore

would not give the same visual appearance.

Conclusions.

1. A major cause of '"green water' along the north shore is

tailings suspended in the water.
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2. Not all green water masses occurring in Liake Superior are
due to tailings,

3. Water clarity in green water, caused by tailings, is 4 to 10
times less than clarity in clear water.

4, The color is due to reflected light from suspended particles.
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Collection Collection Suspended
Date Sample Depth Solids Cummingtonite Chlorite-
(1268) No. Sample Location {£t) (mg /1) (Grunerite) Quartz Vermiculite Mica
"Tailings" and Gray
Water Near Effluent
9/9 5  Reserve Mining Pilot - 1600 4+ 4+ +
Plant Raw Mill Eff.
9/9 Se. Effluent (5) - <2u - 980 - 4 +
fraction
9/9 S5b  Effluent (5) - 2-50n - Lo ++ +H+ +
fraction
9/16 3  Reserve's Is. out 50 59. 4 ot 4+ +
50 ft.
9/19 T Eff. Delta out 100 ft. 100 92,2 ++ 4 -
North Shore Streams
10/1 19 Big Manitou River Surface 92, 3%¥ Ty RN Tr
{Mouth)
10/1 21  Baptism River Surface Ly, 3 Tr - -
(Mouth)
o/2k 16  Beaver R.(Mouth) Surface 5.4 - - o+
10/1 23 Beaver R.({Mouth) Surface 2.6%% - - Tr
10/1 25  Split Rock R. Surface T hwx - it Ty
(Mouth)
10/1 27 Cooscoerry R. Surface 190, Bxx - 4 +
(Mouth)
% Desipgnstions - +4+t+ Major Component, ++ Minor Component, + Minor to Trace, Tr -~ Trace

Results of Suspended Solids Analyszes of Reserve Mining Co. Effluent and North Shore Strea.

Includes resuspended boltom sediments.

Mineralogical Composibion®

Other

Tr -

Tr +++ Feldspear
+ + Keolinite
++ + Kaolinite
- Tr Kaolinive
- + Kaolinite

+ Feldspar

Tr +t+ TFeldspar
+ Koolinite

only, ~ not deteected.

—
og

0t



Cellection
Date
(1968)

10/11

10/1

10/1

9/16

9/19

9/20

9/26

9/19

10/1

9/1.6

TABLE 2

Collection

Sample

No. Sample Location

"Clear" Lake Water

33  Shovel Pt. 1/2 Mi.
out

20 1 Mi. ¥.E. Mouth Mani-
tou R. € Shoreline

22 Just S. of Bapti-m
R. € Shoreline

1 Palisades 1/2 Mi.
out

10 Palisades 1/2 Mi.

out

12 3 Mi. out from
Silver Ray

14 5 Mi. out from

Silver Bay
"Green" Water

9 50" off Reserve Mining
Co. S.¥. Breaker

2t N.E. of Beaver R. in
Bay @ Shore

Y 1 Mi. S. of
Beaver Pt.

Depth
(rt)

60"

Surface

Surface

50!

60’

60!

Surface

60!

Surface

12!

Suspended
Solids
(mg/1)

0.1

0.k

0.4
0.8

0.9

0.1

0.7

2.0

3.7

-~ Results of Suspended Solids Analyses of Waler Samples from Leke Superiox

Mineralogical Cemposition®*

Cummingtonite
{Gruncrite)

++

Tr

Tr

4t

4t

4+t

Chlorite—

Quartz Vermiculite Mica
None - -
Identi-

Tied
None - -
Tdenti-
fied
+ — -
+ Ty -
+ Tr +
- - Tr
Tr - -
++ + -
++ + -
+4 + -

Tr

Other

Feldsyar

61

he



TABLE 2.

Collection
Date Sample
(1968) No.
9/19 8
9/25 13
9/24 17
9/2h 18
10/1 26
9/27 15
10/1 28
10/8 32
10/8 31

Sample Location

YGreen Water”

Collection

Depth
(£t)

3-1/L Mi. 8. Eff. Delta 60!

3-1/2 Mi. S.W. Eff.
Delta

Split Rock Liths.
Bay

Split Rock Lths.
Bay

Split Rock Resort,
1/2 Mi., 8.W. of
Split Rock R. @
Shore

Midway Between Split

Rock & Gooseberry R.

Just N.E. of Goose-
berry R. € Shore

1/2 Mi. out from
Crow Creek

1/2 Mi. out from
Crow Creek

Surface

Surface

30!

Surface

Surface

Surface

Surface

60!

(continued) Results of Suspended Solids Analyscs of Watcer Samples from I.ake Supcrior
Mineralogical Composition®

Suspended

Cummingtonite
(Grunerite)

bt

At

+++

4

++

-t

+4+

-+t

Quartz

++

o+

++

++

Chlorite-
Vermiculite

4+

Mica

Tr

Tr

Tr

Tr

Tr

Tr

Tr

Other

Kaolinite

Kaolinite

Kaolinizte

¥ Designations - +++ Major Component, ++ Minor Component, + Minor to Trace, Tr - Trace only, - not detected.

no
55
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FIGURE 1

X RAY DIFFRACTION PATTERNS OF SOLIDS FILTERED
FROM TAILINGS EFFLUENT AND "GREEN WATER.,"
a.) Effluent Cloud out 50 ft. from Island.
(No. 3 - Table 1) 9/16/68. 250 ml., 59.4 mg/l.

b.) "Green Water' - Split Rock Lighthouse Bay.
(No. 18 - Table 2) 9/24/68, 2,000 ml., 3.3 mg/l.
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FIGURE 2

X RAY DIFFRACTION PATTERNS OF SOLIDS FILTERED

b.)

FROM BIG MANITOU RIVER WATER AND
"CLEAR" LAKE SUPERIOR WATER
Big Manitou River at Mouth (No. 19 - Table 1),
10/1/68. 500 ml., 92.3 mg/l.

"Clear' Water 5 Miles out from Effluent Delta.
(No. 14 - Table 2) 9/26/68, 3,000 ml., 0.7 mg/l.
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Figure 3. Diffuse reflectance (visible) spectra of solids from 3 liter samples of Lake Superior water,
collected on 0.L5 u Millipore filters. The spectra are from samples: 'clear' water #12, 3.0 1. filtered,
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INTRODUCTION

Analysis of dredge samples collected in April 1969 from the western
basin of Leke Superior revealed the presence of cummingtonite in the surface
layers of the bottom sediment. Data presented at the May 1969 Lake Superior
Enforcement Conference showed that cummingtonite is a major mineral constituent
of taconite tailings discharged into the lake by the Reserve Mining Company
at Silver Basy, Minnesota and also that cummingtonite is present in the sus-
pended solids in water samples collected from green water areas near the point
of discharge. No other discharge men made or otherwise exists that would
contribute significant quantities of cummingtonite to the bottom sediments
of Lake Superior. In addition, as will be shoﬁn in this report, contributions
from the streams tributary to Lake Superior are insignificant in comparison.
Identification of the taconite tailings in the bottom sediments would be
positive if cummingtonite were present in a stratified layer in the upper part
of the bottom sediment cores from Lake Superior. Since the discharge of taconite
Ttailings to the lake began only recently, geologically speaking, one would expect

to find tailings (and/or cummingtonite) only in the upper more recently deposited
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layers of pottom sediment. On the other hand, if the cummingtonite, used as

an indication of tailings, occurred uniformly throughout the sediments, then

the source of the cummingtonite would not be man made. Low concentrations

of cummingtonite in the tributary stream sediments is strong supporting

evidence that tihie Reserve Mining Company discharge is the primary source of

cummingtonite in the bottom sediments of Lake Superior.

The primary objective of the present study is to determine the areal

extent and depth of deposition of cummingtonite in the bottom sediments of

Lake Superior as an indication of the deposition of taconite tailings.

Coring and identification techniques would also be useful to state and other

agencies for the study and assessment of similar waste disposal problems.

Sampling Methods

As shown in Figure 1.,bottom sediment cores were collected during July
1969 from four transects in the western end of Lake Superior. Ten equidistant
sampling stations were located on each transect, between the 13 fathom (80 foot)
depth contour at either end of each transect (Figure 1). Four additional

samples were collected, two in a line off the water supply intake of the
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city of Duluth and two others within the area indicated by Reserve Mining
Company and the U.S. Geologicel Survey as overlain by 0.1 inch or more
tailings deposits. Locations of the sampling stations are accurate to
vroximately 0.2 mile. The Bureau of Commercial Fisheries vessel, Siscowet,
equipped with radar and other conventional navigational aids, was used for
the cruise.

The sediment cores were ccllected by use of a Phleger core sampler
with an internal diameter of 1 3/8 inches (3.5 ecm). Two cores were collected
at each station. Immediately after collection, the cores (contained in plastic
tubes) were assigned a code number and gquick-frozen, in dry ice. Attempts to
section and study the cores immediately upon collection (e.g. pH measurements)
proved Impractical because of space and time limitations on board the research
vessel.

In addition to the cores, samples were collected of the bottom sediments
in the major tributary streams entering the western basin of the lake. These

stream sediments were collected near the mouth at each of the streams as

indicated by open circles on Figure 1. These samples were collected with an
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Txran Gredge Trom a guiet pool or "eddy" area where Fine sediments would be

expected to accumulate. All samples were collected between May and September

- /e . s e -~ - - - > ras - -
1609,sulficiently upstream from any influence of lake wave action and all

Minnesota stream samples were collected upstream from Highway 61 to avoid

possidble influence of tailings used for winter ice control.

X-ray diffraction analysis was used for the mineralogical aszay of
sedimernt samples. Prepared sel.ment samples were Tiltered, dried on 0.L5u
mexprane filters, and mounted on glass microscope slides for x-ray diffraction

-

he samples were analyzed using copper K alpha radiation, and

H3

analysis.
scanned at 2°/min over the range of U4 to 30°. Diffraction peaks were recorded

by use of a scintillation detector, peak height discriminator and rate meter

Cores were Tirst analyzed rapidly to provide an overview of all serpling
stations. Then detailed analytical date were obtained on cores from statvions
in primary areas of deposition. For the preliminary analysis, one core from

each station was selected at randorm, secticned end analyzed without the analiyst

knowing the identity of the sample. Samples for this part of the study wer
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prepared vy suspending approximately 100 mg of the sediment in 100 ml dis-~
+illed water and allowing the suspension to settle for 33 minutes at a
temperature of 25° C in order to separate the <bu fraction. The upper 5 cm
of the suspension was then filtered through a pre-weighed 0.45u pore-size
merbraene filter. The filters were dried at T0° C, weighed and the weight of
solids calculated. The solids retained on the filter by this procedure con-
tained particle sizes ranging from approximately 0.45 to 5u. No other chemical
or physical pretreatments were made prior to the x-ray diffraction analysis.
For the finel analyses, individual sediment layers in the core were
selected, based on a visual observation of sediment colors. Where no color
differentiation was observed, cores were sectioned at 0.5 cm intervals or less.
Approximately 100 mg samples of each of the upper four sections of the core
were prepared for x-ray analysls in the following manner:
1. Organic matter and manganese dioxide were removed by hydrogen
peroxlide oxidation.
2. Iron oxide coatings were removed by reduction and chelation with

sodium dithionite-sodium citrate buffer at T5° C.
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3. Separation of the <2y (clay) fraction was made by repeated

centrifuging and resuspension.

L. The separated <2u (cler) fraction was filtered and weighed on

0.45u membrane filters, as previously described.

The method of standard additions was used for the quantitative analysis
of cumingtonite (by x-ray diffraction) in the sediment samples from the cores.
To a predetermined volume of the suspension of each sediment sample to be
analyzed a volume of a suspension conteining a known concentration of cumming-
tonite <2u in size was added, such that the total solids collected on the
0.45y membrane filter was 25%*2 mg. A similar filter was prepared with the
suspension of the sample without added standard cummingtonite. The membrane
filters thus prepared (with and without standard cummingtonite) were scanned
twice from 8 to 14° 2 © on the x-ray diffraction instrument. The difference
in heights of the cummingtonite peaks for the two samples was measured

and used to calculate the cummingtonite content of each sample.
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RESULTS AND DISCUSSION

The results of the analysis of the stream sediments from the stream
tributary to the western basin of Lake Superior are shown in Table 1.
The average cummingtonite content of the fifteen stream sediments sampled
was l.7hi0.63%*. Since the reported values for cummingtonite in Table 1
include natural variation in cummingtonite content of the sediments and
the anelytical error associated with sample collection and analysis, the
data can be used statistically to estimate the range of cummingtonite
contents that would be expected in the bottom sediments of the lake assuming
that the tributary streams are the primary source of cummingtonite.

Results for the detailed analysis of the lake sediment cores are
shown in Table 2a - 2e, In order to compare results of the core analyses with
the cummingtonite contents of the natural stream sediments, a stepwise statis-

tical analysis was performed. A Student's T range test was used to define those

¥ Range equals Standard Deviation.
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cores where the deepest sample in the core (the oldest sediment) was within
the predicted range of the stream sediments. Samples with cummingtonite
greater than 2.87% were considered outside this range. In Figure 2, the
stations indicated by apen air