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Nebraska Public Power District 

January 29, 1985 

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

Dear Dr. Louie: 

tiS"" 

GENERAL OFFICE 
P 0 BOX 499. COLUMBUS. NEBRASKA 68601-0499 

TELEPHONE (402) 564-8561 

In response to your request for information on environmental impact caused 
by various ice conditions on reservoirs and rivers, the following information 
is supplied: 

1 . At Gentleman Station, a 1300 MW total coal fired steam electric 
generating station on the south shore of Sutherland Reservoir, 
warm water recirculation t o the water intake structure occurs during 
the winter months to minimize i cing conditions. Other than that 
we have no procedures or operating policies used in the control 
of ice levels in rivers downstream and upstream of dams and hydro­
plants i n our system. 

2. We have no procedcres to the hazard of animals falling 
into the reservoir due to slippage on ice on wet reservoir banks. 

3. We have no procedures to reduce hazards of animals falling into 
or being trapped in cracks which may develop from reservoir fluctuation 
management. 

4 . The Nebraska Water Quality Standards state that turbidity caused 
by human activity shall not import more than a 10 percent increase 
in turbidity, as measured in Jackson Turbidity Units, to the receiving 
water. 

Sincerely, 

Eric N. Sloth, Ph .D. 
Division Manager 
Environmental Affairs 

ENS/cl 
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PACIFIC POWER & UGHT COMPANY 
920 S.W. SIXTH AVENUE • PORn..AND, OREGON 97204 • (~ 243-1122 

Dr. David s. Louie 
Chief Hydraulic Engineer 
&arza Engineering Company 
150 South wacker Drive 
Chicago, Illinois 60606-4176 

Dear Dr. Louie: 

January 31, 1985 

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, 

x.a~~ 
s. A. deSousa 
Manager, Civil Engineering 

deS:sh 

TEL£COPIER 243-4n4 • TWX 910-464-1594 
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DEPARTMENT OF GAME 

David S. Louie 
Harza Engineering Company 
150 South Walker Drive 
Chicago, Illinois 60606 

Dear Mr. Louie: 

November 8, 1984 

If your letter of October 16, you asked several questions about ICE 
control engineer ing . I talked to several biologi sts and our engineering 
division and could find no one who could provide you the information 
you requested . 

JGF : ks 

. ) 

Sincerely, 

THE DEPARTMENT OF GAME 

). 
i{)ames G. Fenton 
Major Proj ects Coordinator 
Habi tat Management Divis ~ on 

FRA~II. LOCII.ARO 
Otrt><tOf' 
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Booth Gardner 

Go\ t'rnor 
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DEPARTMENT OF FISHERIES 

Mr. David S. Louie 
Chief Hydraulic Engineer 
Harza Engineering Company 
Consulting Engineers 
150 South Wacker Drive 
Chicago, Illinois 60606-4176 

Dear Mr. Louie: 

February 4, 1985 

• .. , \ ,, 

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

We don't really have a lot of expertise in this f_ield. 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. 

- . - . 
f •t d t; "· ~· · • 

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

Sincerely, 

<;["" -. ~ <f.-
William R. Wilkerson, 
Director 

.. P-· \ IA . r· ~~~;~~~-~ l}_ [' .t~-:1·: +.:. :_( t·':J r '){. . l ~::_ 
,_ rc c p o:-,- -1 --l-r ~t ., ~ ,_, 1 ~·(· .. 1 •./ . 
' ' J ~ ~ ~<-r~. . _..,~ . ) if.-.~ i ~ 

[: .. ,, ' 

f:o-::;.;: •J 3 
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REP\.T TO 
ATTENTION~ 

Executive Office 

Dr. David S. Louie 

DEPARTMENT OF THE ARMY 
WATERWAYS £XP£RIMENT STATION. COfiPS OF £NGIN€£RS 

PO. BOX 1131 
VICKSBURG. MISSISSIPPI 31180-01131 

November 14, 1984 

Harza Engineering Company 
150 South Wacker Drive 
Chicago, Illinois 606C6 

Dear Dave: 

I have forwarded your letter of November 1 to the Cold Regions Research 
and Engineering Laboratory 1n Hanover, New Hampshire, for reply. I believe 
they should have the answers to most of the ques tions 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? 

Enclosure 

HYDRAULICS 
LA80RA TOfiY 

GEOTECHNICAL 
LAIIORATOAY 

STALICTUR£5 
LAIIOfiA TOfiY 

Sincerely, 

F. R. Brown 
Engineer 
Technical Director 

ENVIRONMENTAL 
LABORATORY 

COASTAL ENGINEERING 
RESEAACH CENTER 
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"£1'\.Y TO 
A TTlHTI()H Of' 

Executive Office 

Dr. Lloyd R. Breslau 
Technical Director 

DEPARTMENT OF THE ARMY 
WATERWAYS EXI'EAI-T STATION. COAl'S Of' ENGINEERS 

PO. lOX 831 
VICKS8UAG. MISSISSIPPI 31110-0831 

November 14, 1984 

USA Cold Regions Research and 
Engineering Laboratory 

72 Lyme Road 
Hanover, New Hampshire 03755-1290 

Dear Lloyd: 

Inclosed is a c~py 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. 

Enclosure 

HYOAAULICS 
l.AIOAATOAY 

GEOTECHNICAl. 
l.A8011ATOAY 

Sincerely, 

· F. R. Brown 
Engineer 

STAUCTUAES 
l.A80AATOAY 

Technical Director 

ENVIRONMENTAL 
l.AaOAATOAY 

CC'ASTAL ENGINEEAING 
AESEAACH CENTEA 

'fb 
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DEPARTMENT OF THE ARMY 

Af.Pt. Y TO 
ATTENTION Of' 

Planning Division - 1?F 

Dr. David s. U:>uie 
Harza Engineering Canpany 
150 South Wacker Drive 
Chicago, Illinois 60606 

Dear Dr. Louie: 

DniiOn' OIIT1UCT. COWS M IMOINIPS .,.,., 
_,..,.T, .-c;MIGAII ta31 

December 6, 1984 

'111is is in response to your letter of Noverlt>er 1, 1984, concerning your 
literature search on the state-of-the-art in ice control engineering which 
affects the environnent. 

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 boans. 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 t est an ice boom's effectiveness at the head of the 
Little Rapids CUt just downstream of the SOo Locks and Govemnent and 
private hydropower facilities at Sault Ste. Marie, Michigan. '111is work was 
done during the Congressionally authorized Great Lakes - St. Lawrence Seaway 
Navigation Season Extension Program which was concluded in Septerlt>er of 
1979. A photocopy of the Little Rapids CUt model study is available at a 
cost of $52.00. 'l11e boom proved so successful that it is now part of our 
normal operations activities. However, the effects of the boom on water 
levels, flows, ana 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; telePt<>ne nLilt)er (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 ~ting works) into the St. Marys 
River to 85,000 cfs fran J:)eceflt)er through April. '111is limitation was set as 
a "safe" maxinun as a result of ptst experiences with flooding due to ice 
janming in the SOo Harbor and the lower St. Marys River, caused in part when 
higher flows are discharged. 



I 

-2-

There is also an ice boan placed annually at the head of the Niagara 
River by permission of the International Joint camussion. The ice boan 
accelerates the foonation of, and stabilizes the natural ice arch that forms 
near the head of the Niagara River every winter. The boan reduces the 
severity and duration of ice runs from r~e Erie into the Niagara River, and 
lessens the probability of lar~scale ice blockages in the river which can 
cause reductions in hydropower generation and flooding of shoreline property 
along the Niagara River. Additional infoonation on this ice boan can be 
obtained fran Colonel Robert R. Hardiman, Buffalo District Engineer and 
Cllairman of the International Niagara Working Catmittee 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 Developnent Corporation in the United 
States. Representatives of these organizations can be contacted at the 
following addresses: 

Omnander 
u.s. Amj Cold Regions Research and 
Engineering Laboratory 
P.O. Box 282 -
Hanover, New Hanpshire 03755 

President 
st. Lawrence Seaway Authority 
Place de Ville 
Ottawa, Ontario, canada KlR 5A3 

Honorable James L. Emery, Mninistrator 
St. Lawrence Seaway Developnent Corporation 
800 Independence Ave., s.w. 
washington, D.C. 20591 

The Detroit District is ir.volved 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 
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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. 'rtlus 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 
~hire may have done sane st\~ies relating to the size and p:tttem of 
crack developnent in ice cover in relation to ship movement. Other possible 
points of contact for these issues might be the Corps of Engineers' water 
Resources SUWort Center, the u.s. Fish and Wildlife Service, and the 
Canadian Ministry of the Environment. Addresses for these agencies are 
provided below. 

u.s. Army Engineers Water Resoarces 
SUpport Center 
casey Building 
Fort Belvoir, Virginia 22060 

Regional Director 
u.s. Fish and Wildlife Service 
Roam 642 
Federal Building, Fort Snelling 
'!Win Cities, Mi nnesota 55111 

Mr. R.E. Moore, Director 
Southeast Region 
Ministry of the Environment 
153 Dalton Street · 
Kingston, cntario, Canada K7L 4X6 

The Detroit District does not have any studies on tlte problems of bank 
erosion caused by break-up and movement of ice and increased sediment in 
reservoirs. H'JWever, 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 p:trt of an investigation 
of the effects of ice caused erosion on these rivers. The Environnental 
Protection Aqency has also funded sane 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 Environnental Protection Agency. The EPA's address is shown 
below. 
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Regional Administrator 
Region 5, EPA 
230 south Dearborn Street 
<llicago, Illinois 60604 

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

Sincerely, 

c. Argiro£ , P.E. 
Olief, Planning Division 
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De cember 5, 1984 

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

Dear Dave: 

I 1 m afraiJ thCI.i: we cau 1 t he.i..p you much regarding environmental 
studies but can supply the names of ~ther organizations who should be able 
to help you. They are : 

Planning Division 
u. S. Army Engineer Distric::. '.le troit 
P. 0. Box 1027 
Detroit, Michigan 48231 

Fish and Wildlife Service 
U. S. Dept. of In terior 
Federal Building, Fort Snelling 
Twin Cities, Minnesota 55111 

Resident Manager 
Power Authority of The State of New York 
P. o. Box 700 
Massena, New York · 13662 

Operations Division 
U. S. Army Engineer Division, i1issouri 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 > 

~~ - ~~-

Guenther E. Frankenstein 
Chief, Ice Engineering 
Research Branch 



United States Department of the Interior 
FISH A.'ID WJLDLJFE SERVICE 

WASHI:-.IGT0 :-.1, D.C . 2024{) 

4.t'!•~!S> ONlY ~Hl D•R(:TO~ 
ftSH }IIC 1\'llOUrt S(~~ICl • 

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

Dear Dr. Louie: 

NOV I 6 1984 

Thank you for your letter requesting information on the effects of ice 
control engineering 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 terrestial 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 surf aces. 

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 fartors. For a detailed description of 
suitable habitat for salmon and trout, please refer to the enclosed 
habitat suitability models. Additional infOIMJtli~l'l£~mffi~id8~ 

Dat~ R~~ci·:d 
R:;i!~~~ ~o 
Ci::·:::-: -.. ~ :: y -r:·::·., .. 1 ... . . .. .. . ') 

p .. :::· .: :: , .. · ..:;· 
c~ .... · .~ .. .. ' ... : .. .'; ~ 
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Or. David S. Louie 2 

can be obtained from: Director, USFWS, National Fisheries Center 
Leetown, P.O. Box 700, Kearneysville, We't Virginia, 2543U, 
(304) 725-8461 and the Director, USFWS, Seatt1e 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, 
f 

;~y&~, 
Associata: 

Director 

Enclosures 
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Translation by H.A. Wagner 

Subject : Preventive aeaaurea to avoid haraful 
influences on the environaent by 
foraation of ice in rivera and reservoirs. 

Gent leaen: 

Re : 

1 ) 

Your letter dated October 16. 1984 

L.fl!'<'.&f•}r{ / r ... 
The rivera in Austria are ~t open for navigation during the _ 
abort periods of extreae frost. The navi1ation can be halted. ~ 
Therefore. ice will be broken up only if it reduces the danger~ 
of floodinl• The surface ice of the reservoirs will not be , 
broken up continuously and released over a single weir. ~ 
because this procedure will shift the proble• of ice jams 
downstreaa only and will lead to a heavier ice foraation . 
Besides. the erosion of the downstreaa riverbed can not be 
tolerated . As a rule the water level is low during extreae 
low teaperatures. so that the banking~ of the ilver.--aue -
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 aeans of ice­
ploughs. ice-breakers or blastinl• In case water froa 
powerhouses discharges into the river (teap. approx. 3°C) a 
reduction of ice foraation will be caused. 

The daas of powerhouses in high •ountaina are often protected 
fro• the ice cover by a curtain of air bubbles. which bring 
the waraer water up. This aeasure is necessary to protect the 
jointing and ceaentin1 fro• the ice cover and furtheraore. the 
pressure fro• the ice cover on the daa will be prevented. 

2) and 3) It appears that the influence of the ice foraation on 
the aniaal kingdoa in Austria cannot be coapared with the one 
in Northaaerica. 

The water levels do not fluctuate noteworthy. so that the 
reservoir ~anka will not be covered unduly with ice . Also. 
extreae per~ oda of frost do not occur in Austria. However. 
the reservoirs in the hilh aountaina are regularly covered 
with ice and the river banks are partly covered with heavy 
ice. due to often chan1in1 water levels. No probleas. as 
aentioned under para1raph 2 and 3 of your letter. are known in 
Austria . due to the fact that few aniaala live in the high 
aountaina especially during the winter. Besides. aigrations 
don't occur. 

4) A sudden drift of ice. which collected on the reservoir does 
not occur. Measures to avoid bank erosion will be taken only 
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in eztreae floodinl situations. The continuous natural exit 
of the ice does not cause bed or bank erosion and does not 
influence the livinl conditions of the aniaals. Possibl~ 
local daaa1es of the banks after periods of frost have to be 
repaired. 

Repairs wnich will cause noteworthy water pollution will be 
perforaed durin1 favorable hilh downatreaa water levels (above 
aiddle water). The upper liait for insoluble aatter in water 
is 30 •1/l or a ainiaua visibility of 1 •· 

For further references see: 
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Dr. David S. Louie 
Harza Engineering Company 
150 South Wacker Drive 

CHICAGO ILLINOIS 60606 U.S.A. 

ICE CONTROL ENGINEERING 

Mlllline­

... 0 .... ,. 
•-GOtOt .._...tO fiiiiUIID 

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 iee 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 a~imals 

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

3. Reservoir fluctuat i on management 

...... __ 

......... 0, 
n ' 3 3 .... ...... 

The crack development is not a problem in our 
country. Warm water flowing from a reservoir 
has weakened the ice cover in Northern 
Finland. 

T ......... 

.... (llltltiOt 

... ... OitiOt , ........... IZal . , .... ...... ........ 
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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 beof 
some help to you. 

Yours very truly, 

for IVO CONSULTING ENGINEERS LTD 

Sune Norrback 
Executive Vice President 



INSTITUT FUR WASSERBAU UND KULTURTECHNIK 

VERSUCHSANST ALT FUR W ASSERBAU 
"Theodor-Rehboc:k-Laboratorium" 
UNIVERSITAT KARLSRUHE 
Leiter: o.Prof. Dr. Techn. Peter Larsen 

Mr. David s. Louie 
Chief Hydraulic Engineer 
Harza Engineering Company 

15o South Wacker Drive 
Chicago, Illinois 6o6o6 
USA 

Dear Dave: 

Postanschrift: 
U nivenitlt Karlsruhe 
lnstitut ftlr Wasserbau 
Kaiserstr. 12 
D-1SOO Karlsruhe I 

Telefon: (0721) 608 21 94 
Telex: 07-826 S21 uni d 

lhr Zeic:htn: 

u Iller Zeichen: PL/IB 
Prof. Larsen 

Karlsruhe. den October 19, 1984 

In answer to your telegram, directed to Prof. Mosony:i, I would 

like to suggest that you contact the Swedisl. 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 Xlvkarleby Labo~atory, SPB, Dr.L.Billfalk, 

Director, Xlvkarleby Laboratory., S-81o7o Xlvkarleby, 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, 

I 
I • 

(Prof.Dr.Techn.Peter Larsen\ 
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681-3465 8. November 1984 
················· ······· ·· ·· ····· ····· ······ ··· ········· · 

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 

Eisschaden 
Bezug: Ihr Telegramm vom 24.10.1984 

Sehr geehrter Herr Dr. Louie. 

fUr Ihr Schreiben vom 24.10.1984 ~owie Ihr Interesse fUr die 
Belange des Umweltschutzes danke ich Ihnen. 

Zustandigkeitshalber habe ich Ihr Schreiben an den Deutschen Verband 
fUr Wasserwirtschaft und Kulturbau e.V. weitergeleitet. Von dart 
erhalten Sie weitere Nachricht. 

Mit freundlichen GrUBen 
Im Auftrag 

Malek 

llr. I ..,._. .... , ..... t• . • '.Will... T .... 

Nr. 7 .......... 17 Nr. t•l:tl1-t ··-
Nr . ........... ~ Nr. 7. 1:-~t 

T ...... ., ... 



THE MANAGING DIRECTOR 

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

Chicago, Illinois 60606/USA 

Subject: - Ice Control Engineering 

Dear Dr. Louie, 

=rJVWK 
~ ~ tOr !f•n• wirtiCMft und KuiUblu e.V. 
OVWK · Gludalh8e 2 · D-5300 Bonn 1 ·Tel. (02 28) 83 14 46 

Ref. No. 4.5.2 . 2/DI/Gi 

Bonn, October 31, 1984 

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, ~amely: 

and 

Prof . Dr.-Ing. Hans Blind 
Technische Universit!t 
Arcisstr. 21 

D-8000 MUnchen 2 

Prof.Dr.-Ing. Karl Heinz Idel 
Potthoffs BOrde 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 

Koneen:SparUse8Bom31 023211 (BI.Z38050000) . Postscheclcamtl0n 145006-500(BI.Z370 10050) 



Cahle 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 polic.ies 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. 

-2-
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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 
HAY"'H0-MCCIII!.Q08AT!IIbC..._ uetm" ~0 X03MCTBA e lfSIAICH CfNTif fOil WATER llfSOUICfS DfYtlOPMENf 

CfNYif Df llfCHfiCHfS DfS lfSSOUIOS H'tOIAUUQUfS e FOtSCHUNGSUNfiUM fUR WASstiWtlfSCHAH 
EWlOIIA CEN..-c> 1'011 AI(V()toiASTIUMAD() e CfNtiO Df IIMS'IIGACIONES ,AliA f l DESAIIIOUO Df IIECUISOS HIDtiCOS 

BUDAPEST- BEHrPHA e HONGRIE e KUNGARIO e HUNGARY e UNGARN e HUNGRI A 

:i. ,:-z., . .:; ;J :::i!2~ :~ :;~.:; 

l5 l .... ou i:;l :oc; 1~; r .J r .;.v e: 
....;;,ic a a o :::. 6CoGG 

us;, 

Dear Sirs , 

Nt: :-: . . :::-: - ' - .. - ...., .. ·. 
Ref.: 

Budapest, 19 : _ _; :::-., .. 

~eferr inG to y our cablo n o 244 . 21 165: I sugsos: ~ o 

c on tact i n relat ion t o que s t ion : an d 2 

,._ .. . 
- - I .. . 

( 
- • - · #. - ~ -::" ' • 1 ) 
.:c.-~ ·-~ r a . _,,,-... r ionu :::l on .: ::..vc i 

.:Jcc t ~.on on :.:cc , r o~lc;;,s 

r- r of . :J . F .t~ennedy, Di r e c t or, Io·:1a I ns :.: i t ut o of llyci r cu lie 

~csoorci1 Un i v e rs i ty o f Io:·ra, !O\'Ja City , :o:•;o S~24C.. 

I n rela t ion t o qu e s ri on 2 I have n c s t r ong f ce : ::..no . 
:ou r.1ay t r y ·co c on t a c t 

- : : ~ • ..: . v . ;:on ov i n, :::cc Cffi.:;:) , .:ote r .!o s :;u r c.)s ::~ n C: :::.. -' c: r ::.. ·-:.:'. ;:' 

0i)a r c , !liddolt~ rsn i ::;t 2J , Cslo 3 . 

Yours since r e :!.·; 

:_ . .. ~ -~ a r · . s ·':: .:.. c ~ :: ~' 

Mail : VITUlli. 11-1• •••••• Pf.17. e Telephol~e: ._,_.. .. e Telegrom: Vl.,.ja, ._.,... e Telea: Dmt-lt 



SCHWEIZERISCHES NATIONALKOMITEE FOR GROSSE TALSPERREN 
COMIT£ 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 lngenieurbUro fur 
bauliche Anlagen 
der Stadt Zurich 
Postfach 6936 
CH-8023 Zurich 
Tel. (01) 435 26 03 

Ice control engineering 

Dear Sirs, 

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

CHICAGO Il linois 60606 
USA 

Zurich, 12th december 1984 Bf/ mb 

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 lnstitut of 

Technology in Zurich and nobody reported on increase of sedimentation 

in the reservoir due to ice action. 

-~I 

' "/ .I 

Very trou I y yours 

SWISS NATIONAL COMMITTEE 
ON LARGE DAMS 

The Secretary : ,-----.. 

R . Bischof 

' 

, 

Sdlweizemcher eriverein 
PotdKh 
1701 Fl'ibcloq 
Konto: No. 215.200.2 
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Harza Engineering Company 
150 South Wacker Drive 
Chicago, Illinois 60606 

U.S.A. 

.., 

.J 

'four ret Your teftef ~ ···· 

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) 

hay e 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 ~ater level fluctuations 

without opening up . 

Problems with turbidity due to erosion b y ice are 

irrelevant compared to othe r s e diment proble ms . 



- ·-y 
, I 
. _/ November 6, 1984 2 

For further i n formation I suggest that you contact 

The National Power Company (Landsvirkjun, Haaleitis­

braut 68, 108 Reykjavik) and The Nature Preserv ation 

Council (Natturuverndarra6, Hverfis~ata 26, 101 Reykja­

vik) . 

Very truly yours, 

~~~~~11n-1 
Sigmundur Freysteinsson. 



Dr. David s. Louie 
Chief hydraulic engineer 
Harza Engineering Company 
150 South Wacker Drive 
Chicago 
Illinois 60606 
U. S.A. 

Dear Sir. 

2.00 

9/11 1984 

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 wh~re reservoir management has been and still is an 

issue of major concern. 

Sincerely yours, 

~ --· , 
I • I • 
~-· ' •\.·~ l' ""·- · 

Tumi T6masson 

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



mw m 
INSTYTUT BUDOWNICTWA WODNEGO INSTITUTE OF HYOROENGINEERING 
P 0 l S K I E J A K A 0 EM I I N A U K OF THE POLISH ACADEMY OF SCIENCES 

10-953 GOANSK-5, CYSTEISOW t 1, Tel. 52-20-t t 

Telu 0512845 IIWPl 

Our ret . .. <:!/ j j C C./ ,f, 1 

Dear Sir, , 

................... ~~~.~.?.~~ .. t.. .. ~?..Y..~ ... 1 .. 4 •19 C !~ 

d.1.· JJav:i.ll. S. i..O UI.. .... 

150 Soutl1 liacl.;er Drive 

CHICAGO, I~~inois 60606 
US A 

Answer:Lnc to your te~e:; dated Oct. 19,1934 lie ~-toul.cl ~il.:o 

to in:f'orm you that the Institute does not ca.rry tho Scic~ll;ii':i..c 

research in the :four ut011.ti.on.ed p.l~ob~cus. Some or the proi.Jlocrs 

concerninc the topics you are interested lll co~lll. ~a ro~d 

ill tile :follo>·li.l1.G pu~~ica tions: 

1/ !O:o.lodko J. , Jackovs!~i. D. : 

Jacctil'lb tendency of' f'loati.~ ice in rivers a. ... td roscrvol .. ~s, 

IAHn Ice SyoposiL~ 19G4, tm8bLtrc, Aueu~t 27-Jl, 
Procoedi..n{;s, Vo~. I., pp 251-25l•• 

2/ l·Iajel-tald. \i. : 

Bo.cl;\·,'8tor pro:fi~es on hydroe~octric rescrvo:!..r \vlth ice 

cover IAiiR Ice Sympo s:L\.Uil 1 9Dl~, l:::ambuJ.~g, ..1\.ugt.!S t 2 7-J I , 

Procee~s, Vol. I., pp 255-264. 
3/ l~olodl:o J., Jacl.:ol·rski D.: 

Ice :floods cause<l by l-rlnd a.c·;;ion. P:;:-occodi•: .:.;s oi' t~1o 

Interna tiona~ Co:ll'uronce on Hydraulic .iJcsic n in ::o. i;c.:· 

!1esoUl.~eas Bnti:l.neerinc: Clm.nnels n.ad Cllanno~ Co:atrol 

Structures, Southatapton, 11-13 .\.pri~ 1934. 

Your te~o;;. las been sent to Hydroprojel.:t in 1-!loclaue!: l·rho.::-o 

some o£ the above mentioned subjects arc illvcs·i:icated. 

Vith ~i.nd regards, 

Yo~rs sincc~:clly, 

Di.~cctor of the Icstitutc or 
Hydr oe.iJti:l.:locril16 or ·;;ho 
Po~ish .Acaci.ezay o~ Sciences 



l Billfalk 

Dear Or Louie, 

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

Dr David S Louie 
Harza Engineering Company 
150 South Wacker Drive 
Chicago 
Illinois 60606 
USA 

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 



--- r ~ .. ~ -. . '2'- ---... ~- -. -', 1 • r • • ..:.· • • .. - ~ · 
'a: . , L , , I .-. -....... ~-·~~ 

R.trr.-. L Billfalk 

Dear Dr Louie. 

t.l\.r .l.u: t •..: · ,····'"1"'"" 

1984-12-14 LB/ gp-023 
' . ·: .. ~ • • f . · .-

Dr David S Louie 
Harza Engineering Company 
150 South Wacker Drive 
Ch.icago 
Illinois 60606 
USA 

- ' . 

Please find enclosed our answer to the remaining fourth question 
in your October cable. 

Sincerely yours 
/ ,., 

:~-~~ / ,/j:r.cr 
Dr Lennart Billfalk 
Director 



2 . 
Request ~rom 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 inq,;ries 

and observations have indicated that it must be of' 

minor importance as a mortality ~actor. 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 referr~d to with respect to the last topic 

is a report by the European Inland Fisheries Advisory 

Commission (EIFAC). The English title is un~,own to 

me, but the Swedish translation indicates that it is 

an interim report dealing with fine particulate solids 

and fishery. 

I hope the above inform~tion may be of some use. 

Bjorn Svensson 

ecologist at the hydro power department 




