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- PACIFIC POWER & LIGHT COMPANY

920S.W. SIXTH AVENUE « PORTLAND, OREGON 97204 « {503) 243-1122

' January 31, 1985

Dr. David S. Louie

! Chief Hydraulic Engineer
Harza Engineering Company
150 South Wacker Drive

' Chicago, Illinois 60606-4176

Dear Dr, Louie:

i Your letter of January 17, 1985, requested information
about control of ice levels in rivers upstream and downstream of
dams and hydropower plants. Pacific does not operate any project
at which ice formation in the river is of any consequence. There
is one small reservoir within Pacific's system that periodically
freezes over, but no special procedures are required for
operation during such occasions.

Very truly yours,

SIL e

S. A. deSousa
Manager, Civil Engineering

deS:sh

TELECOPIER 2434774 « TWX 910-464-159%4




JOHN SPELLMAN
l Covernor

vil

FRANK LOCKARD
Drrector

STATE OF WASHINGTON
DEPARTMENT OF GAME

bkl North Capitol Way, G111 e Olvmpia. Washington Y83504-(XM1 o (206} ~33-371K)

November 8, 1984

David S. Louie

Harza Engineering Company
150 South Walker Drive
Chicago, I11inois 60606

Dear Mr. Louie:
[f your letter of October 16, you asked several questions about ICE
control engineering. I talked to several biologists and our engineering

division and could find no one who could provide you the information
you requested.

Sincerely,
THE DEPARTMENT OF GAME

James G. Fenton
Major Projects Coordinator
Habitat Management Division
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Booth Gardner
YOO BROLEHXX X

Governor
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STATE OF W ASHINGTON

DEPARTMENT OF FISHERIES

Vedupistration Building e ( Wompya WWastumnton Yhid ¢ (e ¥ »

February 4, 1985

Mr. David S. Louie

Chief Hydraulic Engineer
Harza Engineering Company
Consulting Engineers

150 South Wacker Drive
Chicago, I1linois 60606-4176

Dear Mr. Louie:

Please excuse my tardy response to your recent inquiry re ice control
engineering.

We don't really have a lot of expertise in this field. However, it
might be worthwhile for you to contact Russ Webb} the Chief of our
Engineering Division at (206) 753-6610 and Ken Bates Habitat Management

Division Engineer at (206) 753-3632. 2
P:!lf b‘u-‘-"-

Additionally, we suggest you contact the U.S. Bureau of RecIamatioﬁ,
Engineering Research Center in Denver, Colorado and Hosey and Associates
in Bellevue, Washington.

Sincerely,
William R. Wilkerson,
Director
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DEPARTMENT OF THE ARMY
WATERWAYS EXPERIMENT STATION. CORPS OF ENGINEERS
VICKIBUNG, MESESw Svinaen

ATTENTION OF November 14, 1984

Executive Office

Dr. David S. Louie

Harza Fngineering Company
150 South Wacker Drive
Chicago, Illinois 60606

Dear Dave:

I have forwarded your letter of November 1 to the Cold Regions Research
and Engineering Laboratory in Hanover, New Hampshire, for reply. I believe
they should have the answers to most of the questions you raised. Please let
me know if I can be of further assistance.

It was good to hear from you. Why don't you come to see us sometime?

Sincerely,

Jok

F. R. Brown
Engineer
Technical Director

Enclosure

HYDRAULICS GEOTECHNICAL STRUCTURES ENVIRONMENTAL COASTAL ENGINEERING
LABORATORY LABORATORY LABORATORY LABORATORY RESEARCH CENTER
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DEPARTMENT OF THE ARMY
WATERWAYS EXPERIMENT STATION, CORPS OF ENGINEERS
VICKSSURG, WISSISSIPR 30100.0031

ATTENTION OF November 14, 1984

Executive 0Office

Dr. Lloyd R. Breslau

Technical Director

USA Cold Regions Research and
Engineering Laboratory

72 Lyme Road

Hanover, New Hampshire 03755-1290C

Dear Lloyd:
Inclosed is a copy of some correspondence which I think is self-

explanatory. Dave Louie is a good friend and I hope you can supply him
with the information sought.

Thanks.

Sincerely,

2l

F. R. Brown
Engineer
Technical Director

Enclosure
GEOTECHNICAL STRUCTURES ENVIRONMENTAL COASTAL ENGINEERING
A
ﬂggng#gv LABORATORY LABORATORY LABORATORY RESEARCH CENTER




DEPARTMENT OF THE ARMY

DETROIT DISTRICT, CORPS OF ENGINEERS
8ox 1027
DETROIT, MICHIGAN 48231

REPLY TO December 6, 1984
ATTENTION OF

Planning Division - PF

Dr. David S. Louie

Harza Engineering Company
150 South Wacker Drive
Chicago, Illinois 60606

Dear Dr. Louie:

This is in response to your letter of November 1, 1984, concerning your
literature search on the state-of-the-art in ice control engineering which
affects the enviromment.

Concerning the control of ice in rivers downstream and upstream of dams
and power plants, we have both studies and practical experience in
stabilizing ice cover to allow passage of vessels and still maintain a
stable flow of water for hydropower and prevent the formation of ice jams,
through the use of floating log ice booms. Work in this area has been done
primarily on the St. Marys River at Sault Ste. Marie, Michigan, on the
Niagara River at Buffalo, New York, and along the St. Lawrence River.
Activities on the St. Marys River included a model study followed by a
demonstration program to test an ice boam's effectiveness at the head of the
Little Rapids Cut just downstream of the Soo Locks and Government and
private hydropower facilities at Sault Ste. Marie, Michigan. This work was
done during the Congressionally authorized Great Lakes — St. Lawrence Seaway
Navigation Season Extension Program which was concluded in September of
1979. A photocopy of the Little Rapids Cut model study is available at a
cost of $52.00. The boom proved so successful that it is now part of our
normal operations activities. However, the effects of the boam on water
levels, flows, and ice cover continue to be analyzed and a report is
released annually by our Great Lakes Hydraulics and Hydrology Branch.

Should you desire specific details on operating procedures or policies
associated with the ice boom, please contact Mr. Jim Bray, Soo Area
Engineer, U.S. Army Corps of Engineers, St. Marys Falls Canal, Sault Ste.
Marie, Michigan 44783; telephone number (906) 632-3311.

In an effort to control ice problems on the St. Marys River, the
present Lake Superior regulation plan, Plan 1977, contains a requirement
limiting the discharge through the Lake Superior control structures (three
power plants, navigation locks, and compensating works) into the St. Marys
River to 85,000 cfs from December through April. This limitation was set as
a "safe” maximum as a result of past experiences with flooding due to ice
jamming in the Soo Harbor and the lower St. Marys River, caused in part when
higher flows are discharged.

—
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There is also an ice boom placed annually at the head of the Niagara
River by permission of the Internatiocnal Joint Commission. The ice boam
accelerates the formation of, and stabilizes the natural ice arch that forms
near the head of the Niagara River every winter. The boom reduces the
severity and duration of ice runs from lake Erie into the Niagara River, and
lessens the probability of large-scale ice blockages in the river which can
cause reductions in hydropower generation and flooding of shoreline property
along the Niagara River. Additional information on this ice boam can be
obtained from Colonel Robert R. Hardiman, Buffalo District Engineer and
Chairman of the International Niagara Working Committee of the Internatonal
Niagara Board of Control. Colonel Hardiman can be reached at this address:

U.S. Army Engineer District, Buffalo
1776 Niagara Street
Buffalo, New York 14207

Ice related studies performed by the Corps of Engineers are conducted
by our Cold Regions Research and Engineering Laboratory in Hanover, New
Hampshire. Activities conducted on the St. Lawrence River have been
conducted by the two operating entities; the St. Lawrence Seaway Authority
in Canada and the St. Lawrence Seaway Development Corporation in the United
States. Representatives of these organizations can be contacted at the
following addresses:

Commander

U.S. Army Cold Regions Research and
Engineering Laboratory

P.0. Box 282 ‘

Hanover, New Hampshire 03755

President

St. Lawrence Seaway Authority
Place de Ville

Ottawa, Ontario, Canada KIR 5A3

Honorable James L. Emery, Administrator

St. Lawrence Seaway Development Corporation
800 Independence Ave., S.W.

Washington, D.C. 20591

The Detroit District is irvolved in the operation of only one
reservoir; the Lake Winnebago Pool on the Fox River in Wisconsin. This
reservoir is operated primarily for flood control and to provide consistent
water levels for navigation. As such, the reservoir does not experience
frequent fluctuations, but is drawn down gradually beginning in late fall to




provide for spring runoff from the surrounding watershed. Under the plan of
operation, the pool is not drawn down until a substantial ice cover has been
established. Thus the banks are not exposed when the pool level is drawn
down. With this method of operation, we do not experience adverse effects
on wildlife using the pool for watering; nor are we aware of problems for
wildlife relating to cracks in the ice cover. The Cold Regions Lab in New
Hampshire may have done some studies relating to the size and pattern of
crack development in ice cover in relation to ship movement. Other possible
points of contact for these issues might be the Corps of Engineers' Water
Resources Support Center, the U.S. Fish and Wildlife Service, and the
Canadian Ministry of the Enviromment. Addresses for these agencies are
provided below.

U.S. Army Engineers Water Resocurces
Support Center .
Casey Building

Fort Belvoir, Virginia 22060

Regional Director

U.S. Fish and Wildlife Service
Room 642

Federal Building, Fort Snelling
Twin Cities, Minnesota 55111

Mr. R.E. Moore, Director

Southeast Region

Ministry of the Environment

153 Dalton Street '

Kingston, Ontario, Canada K7L 4X6

The Detroit District does not have any studies on the problems of bamnk
erosion caused by break-up and movement of ice and increased sediment in
reservoirs. However, during the Great Lakes and St. Lawrence Seaway
Navigation Season Extension Program, a study on "Shoreline Conditions and
Bank Recession along the U.S. Shoreline of the St. Marys, St. Clair,
Detroit, and St. Lawrence Rivers" was conducted as part of an investigation
of the effects of ice caused erosion on these rivers. The Envirommental
Protection Agency has also funded some research on sedimentation in the
Winnebago Pool in Wisconsin. For information on turbidity effects on
aquatic life, you may wish to contact the U.S. Fish and Wildlife Service and
Region 5 of the Environmental Protection Agency. The EPA's address is shown

below.




Regional Administrator
Region 5, EPA

230 South Dearborn Street
Chicago, Illinois 60604

I hope this information is helpful to you. If I can be of any further
assistance, please feel free to contact me at (313) 226-6768.

Sincerely,

d.

C. Argiroffy P.E.
Chief, Planning Division




DEPARTME!NT OF THE ARMY

December 5, 1984

Dr. David S. Louie

Harza Engineering Company
150 South Wacker Drive
Chicago, Illinois 60606

Dear Dave:

I'm afraid that we cau't heip you much regarding environmental

studies but can supply the names of other organizations who should be able

to help you. They are:

Planning Division

U. S. Army Engineer District. Detroit
P. 0. Box 1027

Detroit, Michigan 48231

Fish and Wildlife Service

U. S. Dept, of Interior

Federal Building, Fort Snelling
Twin Cities, Minnesota 55111

Resident Manager

Power Authority of The State of New York
P. 0, Box 700

Massena, New York -13662

Operations Division

U. S. Army Engineer Division, Missouri River
P. 0. Box 103, Downtown Station

Omaha, Nebraska 68101

U. S. Forestry Service

Rocky Mountain Extension Service
316 East Myrtle

Boise, Idaho 83702

L. Billfalk

Swedish State Power Board
The Hydraulic Laboratory
S-870 71 Alvkarleby
SWEDEN

¢ &
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Our library may have foreign articles or reports that I am not
aware of. You may want to have someone visit CRREL to review the reports

that may be in our library.

I'm sorry that I could not supply what you were looking for. There

is still a lot to be done in this field.

Have a very happy holiday season.

Sincerely,

. ,; i

’M!—-:\.-—\
Guenther E. Frankenstein
Chief, Ice Engineering
Research Branch



75

United States Department of the Interior

FISH AND WILDLIFE SERVICE
WASHINGTON, D.C. 20240

ADDRTSS GNLY THE DIRECTOR,
7150 ANG WILDLIFE SERVICE

Dr. David S. Louie NOV | 6 1984

Harza Engineering Company
150 South Wacker Drive
Chicago, I11inois 60606

Dear Dr. Louie:

Thank you for your letter requesting information on the effects of ice
control erngineering on the environment. The following comments are in
response to your concerns.

1. "Procedures and operating policies used in the control of ice levels
and methods of reservoir fluctuation management used to control crack
development in ice."

The U.S. Fish and Wildlife Service does not have the expertise to
establish operating policies for reservoirs. A good source of
information are Federal reservoir managers, such as the U.S. Army
Corps of Engineer (U.S. Army Corp of Engineer, Chief, Construction
Operations Division, Room 6233, Pulaski Building, 20 Massachusetts
Avenue, Washington, D.C. 20314, (202) 272-0196) and the Bureau of
Reclamation (Department of Interior, Bureau of Reclamation, Chief,
Division of Land and Water, 18th and C Streets, N.W., Washington,
D.C. 20240, (202) 343-5471).

2. "Environmental impact on terrestfal animals due to the formation of
ice on wet reservoir banks."

There is the potential, if reservoirs freeze, for terrestial animals
to become stranded on ice and become easy prey to predators. Animal
loss can be prevented by predator control, fencing of reservoirs and
providing access to winter feeding areas away from iced surfaces.

3. "Problem of bank erosion caused by the break-up and movement of ice
resulting in an increase in sediment."

Biologically, salmon and trout are very sensitive to stream
turbidity. Sensitivity varies with life stage, time of year, water
temperature and other factors. For a detailed description of
suitable habitat for salmon and trout, please refer to the enclosed

habitat suitability models. Additional ianp%m&%Mﬁé&t
Date Pazeivad
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Dr. David S. Louie 2

can be obtained from: Director, USFWS, National Fisheries Center
Leetown, P.0. Box 700, Kearneysville, West Virginia, 25430,

(304) 725-8461 and the Director, USFWS, Seattie National Fisheries
Research Center, Building 204, Naval Station, Seattle, Washington,
98115, (206) 527-6282.

If we can be of further assistance, please let us know.

Sincerely,

JLbl

assgciats
Director

Enclosures
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Translation by H.A. Wagner

Subject: Preventive measures to avoid harmful

influences on the environment by
formation of ice in rivers and reservoirs.

Gentlemen:

1)

2)

4)

Your letter dated October 16, 1984

Fruvz—wi _c;i
The rivers in Austria are t open for navigation during the
short periods of extreme frost. The navigation can be halted.:
Therefore, ice will be broken up only if it reduces the danger.
of flooding. The surface ice of the reservoirs will not be
broken up continuously and released over a single weir,
because this procedure will shift the problem of ice jams
downstream only and will lead to a heavier ice formation.
Besides, the erosion of the downstream riverbed canm not be
tolerated. As a rule the water level is low during extreme = -l
low temperatures, so that the banking=up of the river, due
to higher friction and reduced cross-section by the ice cover,
can be tolerated. When the banking-up of the river threatens
flooding, the ice cover will be broken up by means of ice-
ploughs, ice-breakers or blasting. In case water from
powerhouses discharges into the river (temp. approx. 3°C) a
reduction of ice formatioan will be caused.

vl

{t

ik g Ry

The dams of powerhouses in high mountains are often protected
from the ice cover by a curtain of air bubbles, which bring
the warmer water up. This measure is necessary to protect the
jointing and cementing from the ice cover and furthermore, the
pressure from the ice cover on the dam will be prevented.

and 3) It appears that the influence of the ice formation on
the animal kingdom in Austria cannot be compared with the one
in Northamerica.

The water levels do not fluctuate noteworthy, so that the
reservoir tanks will not be covered unduly with ice. Also,
extreme perlods of frost do not occur in Austria. However,
the reservoirs in the high mountains are regularly covered
with ice and the river banks are partly covered with heavy
ice, due to often changing water levels. No problems, as
mentioned under paragraph 2 and 3 of your letter, are known in
Austria, due to the fact that few animals live in the high
mountains especially during the winter. Besides, migrations
don't occur.

A sudden drift of ice, which collected on the reservoir does
not occur. Measures to avoid bank erosion will be taken only



in extreme flooding situations. The continuous natural exit
of the ice does not cause bed or bank erosion and does not
influence the living conditions of the animals. Possible

local damages of the banks after periods of frost have to be
repaired.

Repairs which will cause noteworthy water pollutionm will be
performed during favorable high downstream water levels (above
middle water). The upper limit for insoluble matter in water
is 30 mg/l1 or a minimum visibility of 1 m.

For further references see:
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H. Partanen January 16, 1985 1702/85 1(2)

Dr. David S. Louie
Harza Engineering Company
150 South Wacker Drive

CHICAGO ILLINOIS 60606 U.S.A.

ICE CONTROL ENGINEERING

Dear Dr. Louie,

From your letter of November 8, 1985 we note that you
are conducting a literature search concerning the ice
control engineering.

We forwarded a copy of your letter to Mr. Tapio Kova-
nen, who is the chief hydrologist of our parent company
Imatran Voima Oy. His answer is here:

Unfortunately we do not have any written reports in
English, but in the following I try to answer your
questions.

1. Operating policies

We have successfully tested the maintaining of
steady discharge in a river in Northern
Finland to obtain early ice formation. The
early ice formation is essential to minimize
the formation of frazil ice. The steady
discharge was obtained with a hydro power
plant which has a large reservoir. This method
is promising, but its application in practice
is rather difficult. The electricity
production requirements are often opposite

to the ice formation operating policy.

2, Environmental impact on terrestial anrimals

According to my knowledge hazards you mention
are not common in our country.

3. Reservoir fluctuation management
The crack development is not a problem in our

country. Warm water flowing from a reservoir
has weakened the ice cover in Northern

Finland.
Mailing address Sirest address Telephone Telox Teletax Telegram
O Nt 81801
#.0.801 Y. Rucholahdsaiatu B Mat _(90) 81801 (2a)

nr-anm"u'umn 10 FINLAND HELSIN) int +3880 61601 124808 voima of 8180355 imatranvoims
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1702/85 2
Engineers Ltd

4. Bank erosion

Bank erosion is not usually a problem in big
rivers. We have no regulations or norms for
turbidity.

The above was Mr. T. Kovanen's answer to your inquiry.
If you wish further clarification you may contact
Mr. Kovanen directly.

We also forwarded a copy of your letter to our sister
companies Kemijoki Oy and Oulujoki Oy, who have
designed and are operating hydro power plants in
Northern Finland. Unfortunately even they did not
have any particular reports on this subject.

We hope the above information, even if short, will be of
some help to you.

Yours very truly,

for IVO CONSULTING ENGINEERS LTD

Sune Norrbdck
Executive Vice President



INSTITUT FUR WASSERBAU UND KULTURTECHNIK

VERSUCHSANSTALT FUR WASSERBAU Postanschrift:
‘Theodor-l!el_l_bock-l.abontorium“ Universitit Karisruhe
UNIVERSITAT KARLSRUHE Institut fiir Wasserbau
Leiter: 0.Prof. Dr. Techn. Peter Larsen Kaiserstr. 12

D-7500 Karlsruhe 1

Telefon: (0721) 608 21 94
Telex: 07-826 521 unid
Mr. David S. Louie

Chief Hydraulic Engineer

Harza Engineering Company
150 South Wacker Drive
Chicago, Illinois 60606

. USA . Karlsrube, den October 19, 1984

Ihr Zeichen:
Unser Zeichen: PL / 1B
Sachbearbeiter Prof. Larsen

Dear Dave:

In answer to your telegram, directed to Prof. Mosonyi, I would

like to suggest that you contact the SwedislL State Power Board
(SPB) , where you might get some useful information. Their major
hydro power developments are situated in northern Sweden and in
several cases involved reindeer country. Moose are also abundant
in some areas and of course ice during about 5 months of winter-
time. My successor at the Klvkarleby Laboratory, SPB, Dr.L.Billfalk,
Director, Alvkarleby Laboratory, S-81o070 Klvkarleby, Sweden, has
specialized in ice problems.

Being an IAHR member you of course are aware of the Section on

Ice Problems and its numerous symposia proceedings. Also POAC is

a source of information. Your Canadian neighbors you probably know
better than I do.

I take this opportunity to announce the change of directorship

of the Theodor Rehbock Laboratory, that took place April 1, 1983.
Prof. Mosonyi enjoys a status of emeritus and still has an office at
the institute.

Yours sincerely,
‘ ? -
&

(Prof .Dr.Techn.Peter Larsen)
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DER BUNDESMINISTER DES INNERN

Geschiiftszeichen (bei Antwort bitte angeben) = (0228) Datum
_”H.}}! 4 - 520 080 II 681-3465 8. November 1984
Der Bundesminister des Innern, Postfach 170290,5300 Bonn 1 Dienstgebiude Nr. 1

Herrn

Dr. David S. Louie
Harza Engineering Company
150 South Wacker Drive

Chicago
Illinois 60606, USA

Betr.: Informationsmaterial;
hier: Stand der Technik auf dem Gebiet des Schutzes gegen
Eisschdden

Bezug: Ihr Telegramm vom 24.10.1984

Sehr geehrter Herr Dr. Louie,

fiir Ihr Schreiben vom 24.10.1984 sowie Ihr Interesse fir die
Belange des Umweltschutzes danke ich Ihnen.

Zustdndigkeitshalber habe ich Ihr Schreiben an den Deutschen Verband
fir Wasserwirtschaft und Kulturbau e.V. weitergeleitet. Von dort
erhalten Sie weitere Nachricht.

Mit freundlichen GriiBen
Im Auftrag

Malek
Drsnstgedduds
Ne.1 Graurheindorier Siree 188 Nr. 3 Graumeindorier Sirae 35 M. @ Kari-logien-StraBe 158 . W Vermittiung  Telex Tottten Telefax
(Haupigebluds) Nr. 4 Husarenstraie 30 Nr.7 Hohe Strade 67 Nr. 1-8: 881-1 880008  22041=BMI 8014885
Nr. 2 Distkirchensirabe 28 Nr.5 Kaiser-Xari-Ring § Ne.8 Hohe Strade 73 Nr. 7,5 0884-1

Kontoverbindungen: Bundeskesss Bonn, Landessentraibenk Bonn 38001080 (BLZ 38000000)  Postgirokonto Kdin 11900-806 (BLZ 370 100 50)




=DVWK

uuKmuhmeV
THE MANAGING DIRECTOR DVWK Gludunﬂoz D-SSOOBom1 Tel. (02 28) 63 14 46

Dr.David S. Louie

Chief Hydraulic Engineer

Harza Engineering Company

150 South Wacker Drive Ref. No. 4.5.2.2/DI/Gi

Chicago, Illinois 60606 /USA Bonn, October 31, 1984

Subject:- Ice Control Engineering

Dear Dr. Louie,

Thank you very much for your cable of 24th October, 1984,
requesting information and detailed literature on the above-
mentioned subject.

The enclosed text of your cable was sent to the relevant experts
of our Association, ramely:
Prof.Dr.-Ing. Hans Blind

Technische Universitit
Arcisstr. 21

D-8000 Miinchen 2

and Prof.Dr.-Ing. Karl Heinz Idel
Potthoffs Bbrde 15

D-4300 Essen 1.
I am sure, you will hear from our specialists in due course.
For your information I enclose in English a pamphlet on the
structure, tasks and activities of our organization.
With kindest regards,
Sincerely yours,

Dr.-Ing. W. Dirksen
Secretary, ICID National Committee
of the Federal Republic of Germany

c.c. Prof.Dr.-Ing. H. Blind; Prof.Dr.-Ing. K.H. Idel

Konlen: Sparkasse Bonn 31023211 (BLZ 38050000) - Postscheckamt Kéin 1450 06-500 (BLZ 370 100 50)



Cakble 24th October, 1984

from: Dr. David S. Louie, Harza Engineering Company,
150 South Wacker Drive, Chicago, Illinois 60606 /USA

Text:

Attn.: Dr.-Ing. W. Dirksen, DVWK, Gluckstr. 2, 5300 Bonn 1

Gentlemen:

We are conducting a literature search and writing to various
agencies and specialists to survey the state-of-the-art in

ice control engineering which affects the environment. We would
appreciate any information you and/or your organization could
offer or suggest names of persons and organizations which we .
might contact on the following:

One - Procedures or operating policies used in the control of
ice levels in rivers downstream and upstream of dams and
hydropower plants caused by environmental water releases
and power generating flow fluctuations in order to minimize
the formation of ice jams and more importantly to minimize
the associated flooding.

Two - Environmental impact on terrestrial animals such as
caribou, elk, bear, moose, etc. Due to the formation of ice
on wet reservoir banks exposed by reservoir drawdown or due
to reservoir surface ice which has broken up at the banks.
This ice may cause the animals to lose their footing and
slip into the reservoir, resulting in injuries or drownings.
What procedures, if any, have been adopted to minimize this
hazard?

Three- The method of reservoir fluctuation management or precautions
used in order to control the width of opening and pattern of
crack development in the ice sheet such that after snowfall
with cracks covered, the traversing animals would not fall
into and be trapped in the cracks.




Four - Problems of bank erosion caused by break-up and movement
of ice resulting in increase of sediment in the reservoir
and in the river downstream. What is the permissible degree
of turbidity in parts per million or its equivalent that is
acceptable for aquatic life such as salmon, trout, etc.?

Please send reply to the attention of Dr.David S. Louie,
Harza Engineering Company, 150 South Wacker Drive,
Chicago, Illinois 60606 /USA



VITUKI — VIZGAZDALKODASI TUDOMANYOS KUTATOKOZPONT

HAYYHO-UCCNEQOBATENLCHHA LEHTP BOAHOTO XO3AMCTBA @ RESEARCH CENTRE FOR WATER RESOURCES DEVELOPMENT
CENTRE DE RECHERCHES DES RESSOURCES MYDRAULIQUES @ FORSCHUNGSIENTRUM FUR WASSERWIRTSCHAFT
ESPLORA CENTRO POR AKVOMASTRUMADO @ CENTRO DE INVESTIGACIONES PARA EL DESARROILO DE RECURSOS HIDRICOS

BUDAPEST —BEHIPUA @ HONGRIE @ HUNGARIO @ HUNGARY @ UNGARN @ HUNGRIA

Ref.:
Budapest, 19 .. .cv

1 g AISTHZEDNTHD St R P
B g T ENIRERE e R FAYZA ENCIMNCERING CO.
151 South Jgeiler Jrive

Chicago i 6GBCG Diate Pocsived 1344
us. ot Te . __ 0L

1:ei2d far Fieg by __
#eupnt tiyaber
Ciasification
S&5ject Designation
Referring to your cable no 244,21 1GSC I suggost o

Dear Sirs,

contact in relation to question 1 and 2

= Dr.5.Denshton, U.,S, .iray Celd a2
Zncinecring Laboratery, flanuver, fsw lzapsiire
(Zcitor of IAHI fianual on Jiver ancd Lalic ez Inzimearin )

- lireSe. e.rranizenstein at thes sane acd

Jection on Ice . rovulens

- Frof.J.F.llennedy, Director, Iowa Institute of ilydraulic

Rescarci University of Iowma, Iowa City, Towa EZ224L

In relation to question 2 I have nec streng fesling

e

You nay try to contact

- {ir.Se.ingelin, Cniof Zngineer, Swedish State « ower
3card, Civil Zncincering, S$-152 37 Yallin_by.

rela.Vilanavin, X

e Cifice, .Jatér Jesourcas and Zlsecoricity
lc

Board, liiddeltira

Mail: VITUKI, H—1453 Budapest Pf. 27. @ Telephone: 36—1—338140 @ Telegram: Vizrajz, Budapest ® Telex: 224959—h



SCHWEIZERISCHES NATIONALKOMITEE FUR GROSSE TALSPERREN

COMITE NATIONAL SUISSE DES GRANDS BARRAGES
SWISS NATIONAL COMMITTEE ON LARGE DAMS

Prasident:

C. Lombardi

Via A. Ciseri 3
CH-6601 Locarno
Tel. (093) 316041

Sekretariat: c/o Ingenieurbiro fiir Dr. David S. Louie
bauliche Anlagen Harza Engineering Company
der Stadt Ziirich 150 South Wacker Drive
Postfach 6936
CH-8023 Ziirich CHICAGO Illinois 60606
Tel. (07) 4352603 sk
p
Zurich, 12th december 1984 Bf/mb
Ice control engineering
Dear Sirs,
according to the distribution of your questionnaire inside Switzerland
we admit, that question Nr. 1 will be answered by ETH-Zurich.
Concerning Nr. 2 and Nr. 3 we have never heard of accidents with
animals due to ice covered reservoir banks. Normally the ice on the
reservoir banks is covered with snow, which avoids animals to slip
down. Hunters too, did not report on such kind of accidents.
Also your question Nr.4 seems to make no important problems in our
country, since we have had a three days symposium on reservoir
sedimentation in october 1981 at the Swiss -Federal Institut of
Technology in Zurich and nobody reported on increase of sedimentation
in the reservoir due to ice action.
Very trouly yours
SWISS NATIONAL COMMITTEE
ON LARGE DAMS
The Secretary: Pl
- Ve
= W - Vl{
R. Bischof
'
Schweizerischer Bankverein
Postfach
1701 F

Konto: No. 285.200.2






a’ m CONSULTING ENGINEERS

Armuli 4. 105 Reykjawk Icelana Tel (91) B3499 Telex 2040 vst s

Harza Engineering Company
150 South Wacker Drive
Chicago, Illinois 60606

U.S.A.

- =}

Your ref Your letter Our ret O

November 6, 1984

Attention: David S. Louie
Chief Hydraulic Engineer

Subject: Ice Control Engineering
Your telegram of oct. 31.

Dear dr. Louie,

Environmental impact due to ice formations at dams
and hydropower plants is very limited here in Iceland
and I am not aware of any Icelandic literature on

the subject.

There have been some problems due to increased
winter discharge after construction of power plants
and reservoirs and minor remedial works (levees)
have been carried out. However I think that the
operation is solely governed by the power demand.

We do not know of problems in connection with cracks
or broken up ice at reservoir banks. In most cases
the ice cover follows the water level fluctuations
without opening up.

Problems with turbidity due to erosion by ice are
irrelevant compared to other sediment problems.




November 6, 1984 2

For further information I suggest that you contact

The National Power Company (Landsvirkjun, Haaleitis-
braut 68, 108 Reykjavik) and The Nature Preservation
Council (Natturuverndarrad, Hverfisgjata 26, 101 Reykja-

vik) .

Very truly yours,

Sigomumdis Fq et

Sigmundur Freysteinsson.




2606

9/11 1984

Dr. David S. Louie

Chief hydraulic engineer
Harza Engineering Company
150 South Wacker Drive
Chicago

Illinois 60606

U- S'Al

Dear Sir.

In reference to your telegram dated 17/10 1984, I am afraid
there is little I can do to help. I have contacted several indi-
viduals and agencies in Iceland in connection with your request.
The questions you ask have been little studied in Iceland as these
have not become problem areas in our hydraulic management. It
might be more profitable for you to hunt for information in Norway
and Sweden where reservoir management has been and still is an

issue of major concern.

Sincerely yours,

.-

-_— -
. /‘M—\-m' ] S L

Tumi Témasson

PS I am sorry about the late reply, but your telegram got
delayed by a strike by city and state employees in Iceland.




INSTYTUT BUDOWNICTWA WODNEGO INSTITUTE OF HYDROENGINEERING
POLSKIE)J AKADEMII NAUK OF THE POLISH ACADEMY OF SCIENCES
80.953 GDANSK-5, CYSTERSOW 11, Tel. 52-20-11
Telex 0512845 IBWPL

O rat, L/ IIECE /44 . Gdaisk, Nov, Ibyg 34

di» Vavid S, LOULL
ilarza Sngianecring Couwpany
150 Souti Vacker Drive

SR~ CHICAGO, Illénois 60606

UsSaA
Dear Sir,

Answering to your telex dated Oct., 19,1934 we would lilic
to inform you that the Institute does not carry the Scicutific
research in the four mentioned pirobleus. Some of the probleus
concerning the topics you are interested in could e found
in the following puolications:
1/ Eotodko J,, Jackowski D.:
Jamming tendency of Tloating ice in rivers auad rescervoirs,
IAHR Ice Symposiun 19584, Hamburg, August 27-31,
Proceedings, Vol. I., pp 251=25k.
2/ Hajewski V.:
Bacizvater profiles on hydroelectiric reservoir with ice
cover IAHR Ice Symposiuwa 1984, Iawburg, August 27-31,
Proceedings, Vol, I., pp 255=-2064,
3/ lLotodlio J., Jackowski D,:
Ice floods caused by wind actiion. Piroccedings of thc
Intermational Conference on liydraulic Design in Water
Nesources LEngineering: Channels a:ud Channel Coantrol

Structures, Southaupton, 11=-13 April 1934,

Your telex lhias been sent to IIydroprojelit in Wloeciawel: where
some of the above mentioned subjects are investigated.
¥ith kind regards,

Yours sinceiclly,

Professor Plobir wilde

Dirvector of the Institutc of
Hydroenginecering of dho
Polish Acadeny oi Sciciices



L Billfalk

1984-10-30 UL-LB/gp-023

Dr David S Louie

Harza Engineering Company
150 South Wacker Drive
Chicago

I1linois 60606

USA

Dear Dr Louie,

I have received your cable regarding various ice problems
affecting the environment and will try go give some answers
to your questions.

Regarding question no one I can refer to experience from

recent tests in Sweden on "Controlled ice cover formation".

The result of these tests are summarized in the enclosed
paper from the recent IAHR-Symposium in Hamburg.

Regarding questions two and three I have contacted the
Environment and Concession department within our company.
As far as they know there are no injuries or drownings of
animals reported as a result of icing of banks or shore

" cracks in the ice covers. Some potential problems related

to the need for reindeers to pass regulated rivers have
been discussed when planning for new hydro power stations
and in some cases the Power Board has constructed special
reindeer bridges where "natural crossings" cannot be used
any more.

Regarding your fourth question I have asked the Environment
and Concession departement to prepare an answer. There paper

will be sent to you as soon as I get it.

Sincerely yours

Dr Lennart Billfalk
Director
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Dear Dr Louie,

Please find enclosed our
in your October cable.

Sincerely yours

Ve P
Py -
Dr Lennart Billfalk
Director

STE POWED Buaily

Cour dars

1984-12-14 Lé/ﬁp-023

Dr David S Louie

Harza Engineering Company
150 South Wacker Drive
Chicago

I11inois 60606

USA

answer to the remaining fourth question

* I VKARLEBY LABORATORY




[

Request from Harza Engineering Company

Referring to the request, dated oct 18 1984, concerning
some potential effects of water regulation, the following

comments may be given:

The formation of ice on the reservoir banks is not con-
sidered a problem for reindeer and moose in northern
Sweden. One has distinguished the risk but inqvriries
and observations have indicated that it must be of

minor importance as a mortality factor. This conclusion
is also applicable to the question of crack formation
due to water regulation.

Bank erosion in connection with the movement of ice

is a common phenomenon i North Swedish rivers. Normally
the load of suspended particles is far below the amount
causing damage to fish. The kind of soil, dominating in
northern Scandinavia, consists of comparatively coarse
particles, and problems only arise in connection with

construction work.

I have not been able to trace any publications on the
Swedish experiences in the above fields. The work most
frequently referred to with respect to the last topic
is a report by the European Inland Fisheries Advisory
Commission (EIFAC). The English title is unknown to
me, but the Swedish translation indicates that it is

an interim report dealing with fine particulate solids

and fishery.
I hope the above information may be of some use.

Bjorn Svensson

ecologist at the hydro power department





