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Hydropower Upgrading Task Force (Annex 1)

Guidelines on Methodology for Hydroelectric Turbine Upgrading by Runner Replacement –1998
1,000 US$ 

Guidelines on Methodology for the Upgrading of Hydroelectric Generators – 2000
Guidelines on Methodology for the Upgrading of Hydropower Control Systems – 2000

Small-scale Hydropower Task Force (Annex 2)

Small-scale Hydro Assessment Methodologies –2000
Research and Development Priorities for Small-scale Hydro Projects – 2000
Financing Options for Small-scale Hydro Projects – 2000
Global database on small hydro sites WWW “www.small-hydro.com”

Environment Task Force (Annex 3)

Survey on Positive and Negative Environmental and Social Impacts and the Effects of Mitigation Measures 
on Hydropower Development – 2000
A Comparison of the Environmental Impacts of Hydropower with those of Other Generation Technologies 
– 2000
Legal Frameworks, Licensing Procedures, and Guidelines for Environmental Impact Assessments of 
Hydropower Developments – 2000

–
- 7
-
-

Hydropower and the Environment: Effectiveness of Mitigation Measures – 2000

Education and Training Task Force (Annex 5)

www.annexv.iea.org

Summary of Results of the Survey of Current Education and Training Practices in Operation and 
Maintenance – 1998
Development of Recommendations and Methods for Education and Training in Hydropower Operation and 
Maintenance – 2000
Survey of Current Education and Training Practice in Hydropower Planning – 1998
Structuring of Education and Training Programmes in Hydropower Planning, and Recommendations on 
Teaching Material and Reference Literature – 2000
Guidelines for Creation of Digital Lectures – 2000
Evaluation of Tests – Internet-based Distance Learning – 2000

“Hydropower – a Key to Prosperity in the Growing World ”

”www.usbr.gov/power/data/data.htm”
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Main author: Joseph Milewski
Major contributions from Jean-Étienne Klimpt, Frans Koch, Vincent Roquet and Tor Ziegler

Main authors: Joseph Milewski and Karin Seelos

Major contributions from , Jean-Étienne Klimpt and 

2

Main author: Engelbert Oud
Major contribution from Joseph Milewski

3

Main authors: Luc Gagnon and Camille Bélanger

Major contributions from Björn Svensson and 

4

Main authors: Serge Trussart, Danielle Messier, Gaëtan Hayeur and Vincent Roquet

5

Main author: Louise Roy
Major contributions from Dominique Egré, Luc Gagnon, Jean-Étienne Klimpt, Frans Koch,
Joseph Milewski

6

Main author: Gilles G. Bérubé
Major contributions from Hélène V. Gagnon, André Durocher, Karin Seelos and Céline
Cusson

7

Main authors: Jean-Étienne Klimpt, Joseph Milewski, Martin Pérusse and Vincent Roquet
Major contributions from all Annex III participants
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IEA – Annex III Organization

Operating Agent:

Husebye, Sverre 1995-2000 Norwegian Water Resources and Energy Directorate NVE , Norway

Secretary:

Taasen, Jens Petter 1997-2000     Norwegian Water Resources and Energy Directorate NVE , Norway

Fagerlund, Kirsti H. 1995-1997     Norwegian Water Resources and Energy Directorate NVE , Norway

National representatives:

Hayeur, Gaëtan 1995-1997 Hydro Quebec, Canada

Klimpt, Jean-Etienne 1997-2000 Hydro Quebec, Canada

Kaikkonen, Raimo 1996-2000 Kemijoki Oy, Finland

1995-2000 ,

Husebye, Sverre 1995-2000 Norwegian Water Resources and Energy Directorate NVE , Norway

Rivero, Crisitna 1995-2000 UNESA, Spain

Svensson, Björn 1995-2000 Vattenfall Hydropower AB, Sweden

Young, Christopher 1995-1997 Ontario Hydro, Canada

Tomasino, Mario 1995-1997 ENEL, Italy

Corral, Jose del 1995-1998 Hidroelectrica Catalunia, Spain
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Subtask leaders

ST1 Survey of the Environmental and Social Impacts and the Effectiveness of Mitigation Measures in 

Hydropower Development

Taasen, Jens Petter 1997-2000 Norway

Fagerlund, Kirsti H. 1995-1997 Norway

ST2 Creation of an International Information Data Base Comprising Environmental and Social 

Impacts, the Effect of Mitigation Measures and the Licensing Procedures Related to World Wide 
Experience of Hydropower Development

Closed down in 1997, database included in ST1

Young, Christopher 1995-1997 Canada

Yu, Margaret S. 1997 Canada

ST3 Environmental and Health Impacts of Electricity Generation

Svensson, Björn Sweden

ST4 Survey of Existing Guidelines, Legislative framework and Standard Procedures for EA of 
Hydropower Projects

Rivero, Cristina Spain
Corral, Jose del Spain

ST5 Hydropower and the Environment: Present Context and Guidelines for Future Action

Klimpt, Jean-Étienne Canada

ST6 Hydropower and the Environment: Efficiency of Mitigation Measures

Trussart, Serge Canada
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Activity list Annex III:
Expert meetings and workshops

March 1995 – Montreal, Canada : 18 participants

October 1995 – Rome, Italy: 18 participants

Presentation of projects that could be serving as examples in the questionnaire. Each country presented actual cases.

February 1996 – Stockholm , Sweden: 16 

participants

October 1996 – Madrid, Spain: 19 participants

Presentations
Review of the national/provincial legislation in:

Canada Young, Christopher Ontario Hydro
Finland Kaikkonen, Raimo Kemijoki Oy
Italy Tomasino, Mario ENEL

Nepal Sudesh, Kumar Malla Energy Development Centre
Norway Flatby, Rune Norwegian Water Resources and Energy Directorate
Spain Rivero, Cristina UNESA
Sweden Svennson, Björn Vattenfall Hydropower AB

General papers:

Kjørven, Olav, World Bank :Environmental Assessment at the World Bank: Requirements, Experience and
Future Directions
Haagensen, Kjell, Statkraft: IEA program: Hydro Power and the Environment

April 1997 – : 21 participants

Presentations
Sumitro, Sasmito, Indonesia: The Saguling Hydro Power Electric and Environment Aspects
Manolom, Somboune, Laos : Hydropower and the Environment Lao PDR
Benito, Francisco A., Phillipines: Hydropower Development and the Environmental Impact System in the
Philippines
Xayen, Nguyen, K. X., Vietnam: Brief Review on Hydropwer situations in Vietnam

October 1997 – Venice, Italy: 21 participants

March 1998 – Rovaniemi, Finland: 20 participants

October 1998 – Manila, Philippines: 28 participants

Presentations
Merdeka, Sebayang, Indonesia: Environmetnal Aspects on Hydropower Development in Indonesia
Boungnong, Chanchaveng, Laos PDR: Socio-Environmental Impact Assessment of the Nam Ngiep 1
Hydroelectric Project
Marasigan, Mario C., Philippines: Status of Mini-Hydropower Development in the Phillippines
Delizo, Tito D., Philippines: Tapping Private Sector for Small and Medium hydroelectricpower Plants in the 
Phillipines

March 1999 – Madrid, Spain: 25 participants

November 1999 – Paris, France: 19 participants
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Technical Seminar

Presentations
Gagnon, Luc & Bélanger, Camille, Canada: Windpower: More Renewable than Hydropower?
Goodland, Robert, World Bank: What Factors Indicate the Future Role of Hydro in the Power Sector Mix?
Environmental Sustainability in hydroprojects.
Henderson, Judy, South Africa: WCD-Strategy and Objectives
Husebye, Sverre, Norway: Status and Progress of the IEA-Annex ����Work

Marasigan, Mario C., Philippines: Philippine Perspective: Hydropower and Rural Electrification

, : Recent River Ecosystem Conservation Efforts Downstream of Power Dams in a Densely 
Populated and Highly Industrialized Country: Japan

Oud, Engelbert, Germany: Planning of Hydro Projects

Roy, Louise, Canada: Ethical Issues and Dilemmas
Svensson, Björn, Sweden: A Life Cycle Perspective on Hydroelectric and Other Power Plants

, : Life Cycle Assessment For Comparison of Different Power Generating Systems
Pineiro, S.J.L., Spain: El libro blanco del agua en España

Subtask Leader meetings
July 1998 – Montreal, Canada
September 1999 – Montreal, Canada

Participants at the Annex III Expert meetings, Workshops and Technical Seminar (1995-2000):

Canada Adams, Ken Manitoba Hydro

Canada Baillard, Dominique Hydro Quebec

Canada Egré, Dominique Hydro Québec
Canada Gagnon, Luc Hydro Québec

Canada Guertin, Gaétan Hydro Québec

Canada Hayeur, Gaëtan Hydro Québec
Canada Howard, M. Charles D.D. Charles Howard and Associates Ltd
Canada Kingsley, Tony Canadian Electrical Association

Canada Klimpt, Jean-Étienne Hydro Québec
Canada Koch, Frans IEA-Hydropower Agreement

Canada Lee, Walter Engineering & Technical Support
Canada Messier, Danielle Hydro Québec
Canada Milewski, Joseph Hydro Québec

Canada Oud, Engelbert Lahmeyer
Canada Roquet, Vincent VR Associates Inc.
Canada Rowsell, Jim Ontario Hydro

Canada Roy, Louise Consensus Inc.

Canada Trussart, Serge Hydro Québec
Canada Young, Chris Ontario Hydro
Canada Yu, Margaret S. Ontario Hydro

Canada Zbignewics, Halina Manitoba Hydro
Ethiopia Gunjo, Wakgari Ministry of Mines and Energy

Ethiopia Shenkut, Gebresemayat Ministry of Mines and Energy
Finland Aula, Antti Kemijoki Oy

Finland Huttunen, Arja Arctic Centre Rovaniemi
Finland Hyvönen, Matti Lapin Ympäristökeskus

Finland Kaikkonen, Raimo Kemijoki Oy
Finland Nuutinen, Jaana Kemijoki Oy
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Finland Puranen, Hannu Kemijoki Oy
Finland Soimakallio, Helena FINERGY

France Skeer, Jeffrey IEA International Agency

Indonesia Sasmito, Sumitro Department Pertambangan Dan Energi R.I., Direktorat Jenderal
Listrik Dan Pengembangan Energi

Indonesia Sebayang, Merdeka Department Pertambangan Dan Energi R.I., Direktorat Jenderal

Listrik Dan Pengembangan Energi
Italy Linari, Antonio ENEL
Italy Moretti, Alessandro ENEL

Italy Saccardo, Italo ENEL
Italy Tomasino, Mario ENEL
Italy Valle, Francesco Dalla ENEL

.

Laos PDR Boungnong, Chansaveng Ministry of Industry-Handicraft, Department of Electricity,

Hydropower Office
Laos PDR Manolom, Somboune Ministry of Industry-Handicraft, Department of Electricity,

Hydropower Office

Nepal Sudesh, Kumar Malla Energy Development Centre
Norway Bjørnå, Kjell O. Norwegian water resources and energy directorate

Norway Brittain, John Norwegian water resources and energy directorate
Norway Båtvik, Svein T. Directorate of Nature Management

Norway Erlandsen, Arne Norwegian Electricity Association ENFO
Norway Fagerlund, Kirsti Norwegian Water Resources and Energy Directorate

Norway Faugli, Per E. Norwegian Water Resources and Energy Directorate
Norway Flatby, Rune Norwegian Water Resources and Energy Directorate

Norway Hermansen, Geir Ministry of Oil and Energy OED
Norway Hesselberg, Jan University of Oslo, Institute of Social Geography
Norway Husebye, Sverre Norwegian Water Resources and Energy Directorate

Norway Haagensen, Kjell Statkraft
Norway Riise, Ulf Norwegian Electricity Association
Norway Torblaa, Eivind Norwegian Electricity Association

Norway Taasen, Jens P. Norwegian Water Resources and Energy Directorate

Norway Østhagen, Håvard Norwegian Water Resources and Energy Directorate
Norway Øvstedal, Jarle Norwegian Water Resources and Energy Directorate
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Philippines Benito, Francisco A. Department of Energy DOE
Philippines Cabazor, Ramon D. Department of Energy

Philippines Delizo, Tito D. National Power Corporation
Philippines Marasigan, Mario, C. Department of Energy
Philippines Morante, Jennifer L. Department of Energy

Philippines Rayos, Alex H. Department of Energy
Philippines Salvania, Rey V. Department of Energy
Philippines Sargento, Ronnie, N. Department of Energy

Philippines Zabala, Arnulfo M. Department of Energy

Spain Alonso, Miguel Limnos
Spain Alvaro, Jose A. Iberdrola
Spain Bailly-Bailliere, Enrique Ministério de Medio Ambiente

Spain Borrego, Margarita UNESA
Spain Corregidor, David UNESA
Spain Cortés, Hernán ENDESA
Spain Del Corral, J. Miguel Hidroélectrica de Cataluna-1, S.A.
Spain Diaz Pineda, Francisco University Complutense of Madrid

Spain Lopez Marinez, Javier Ministry of Industry and Energy
Spain Palau, Antonio University of Lérida
Spain Piñeiro, Santiago J.L. Ministério de Medio Ambiente

Spain Plaza, Vicente UNESA

Spain Rivero, Cristina UNESA
Spain Sabater, Juan ENDESA
Sweden Brandel, Magnus Svenska Kraftverksföreningen

Sweden Brink, Björn Svenska Kommunforbundet
Sweden Leckström, Rogert Svenska Kommunforbundet

Sweden Malmkvist, Maria Swedish National Energy Administration
Sweden Stahl, Carl-Ivar Swedish National Energy Administration
Sweden Svensson, Björn Vattenfall Hydropower AB

UK Taylor, Richard M. International Hydropower Association

USA Galbreth, Tim Tennessee Valley Authority
USA Sullivan, Charles Electric Power Research Institute, California
Vietnam Xayen, Nguyen Kim Technology, Environment and Computer Center – Electricity of 

Vietnam
Goodland, Robert World Bank
Kjørven, Olav World Bank

Ziegler, Tor World Bank
Henderson, Judy World Commission on Dams

Haas, Larry World Commission on Dams
Skinner, Jamie World Commission on Dams



D



-D

D-1

-D

  

1 .................................................................... D-3

1.1  ......................................................................................................................... D-3

1.2  .......................................................................................... D-5

2 ......................................................................... D-6

2.1  ................................................................ D-6

2.2  ............................................................................. D-6

2.3  ................................................................. D-6

2.4  ..................................................................................... D-6

2.5  ............................................................................................. D-7

3 ................................................................................................................. D-7

4 .............................................................................................................. D-8

4.1  ......................................................................................................... D-8

4.2  ........................................................................... D-9

5 ........................................................................................................D-10

6 ................................................................................................................D-12

6.1  ........................................................................................................................D-12

6.2  ............................................................................................................................D-12

6.3  ........................................................................................................................D-12

6.4  ..............................................................................................................D-13

6.5  ............................................................................................................................D-13

6.6  GHG ......................................................................D-13

7 ..........................................................................................D-14

7.1  .....................................................................................D-14

7.2  ...................................................................................................D-19

8 .......................................................................................................................D-20

.............................................................................................................................D-21



D-2



-D

D-3

-D

Yves Comtois Claude Côté Christian Gillaud Bertrand Massé Martin Pérusse

John Brittain

1

1.1  

a

*

b

* A



D-4

*

2

2

* A



-D

D-5

1

1.

2. 3. 3

1.2  

year-to-year

1
*

seasonal

1 10 20

1

50

* A



D-6

daily or hourly

2

2.1  

2.2  

2.3  

2.4  



-D

D-7

2

*

�

*

*

2.5  

3

* A



D-8

4

4.1  

*

*

2

*

D1

3

D1

1000 km2 1000 m3/s 1000 Ton Ton /km2

    715     1.6 1,900,000    2,600
    960    12 1,500,000    1,400

    640     0.17     140,000      380
3,200    19     310,000       97
6,100 190     360,000       60
4,000    42      65,000       16
2,500    18      11,000        4

Strahler and Strahler, 1978

* A



-D

D-9

4.2  

*

*

* A



D-10

*

� *

Annex ,

1

5

1930 1935

* A



-D

D-11

Goldsmith, E. N. Hildyard 1984

1960 2000 Kiersch

1964 Galay 1987 100 Longarone

70 5

11 6 4

6.3 Koyna 30

1993 Koyna

1.7 4000 5 2

1 1994 2 5.4

Talwani Pradeep 1995

Chadwick 1978

36 6

2

10

Rastogi, 

B.K. 1990

�

1 km3 100m

ICOLD 1983

100 Bhatsa Srisailam

Rastogi B.K.



D-12

1990

6

Météoglobe 1989 ICOLD 1994

6.1  

1

Rybinsk

4,560 km2

3 6 3 4

5 15

11,000 km2

15 Tarbela 260 km2

0.5

6.2  

Rybinsk 25 3

25 50

6.3  



-D

D-13

5,000 km2

6,400 km2 10 7 8

Tarbela 30

7 20 10

5 7

6.4  

Tarbela 15 km 5

10 Rybinsk 1 14

6.5  

6.6  GHG

Gagnon Van de Vate 1997 Kelly 1997

CO2 CH4

N2O



D-14

Duchemin 1995 Väisänen

1996

Gagnon Van de Vate 1997 100

1/30 1/60 Väisänen 1996

10 1

Goodland 1993 IPCC 1995

VOC

7

7.1  



-D

D-15

D2

�

*

Garzon 1984
* *

10 Tiblin 1991

ICOLD 1994

Fisher 1979

Harleman 1982

1

Smalley, Novak 1978

Harleman 1982

�

Wetzel

1983

Baxter, Glaude 1980 ICOLD 1994

3

Schetagne 1991 Hydro-Québec 1996 3

10

* A



D-16

Tiblin 1991

Wetzel 1983

D2

2

Caniapiscau

Da a

Brokopondo

Kainji

ICOLD 1994

� pH

pH



-D

D-17

Sylvester, Seabloom 1965 pH

pH * pH

pH 0.3

� SS

ICOLD 1994

Sylvester, Seabloom 1965

�

ICOLD 1985
*

�

Sylvester, Seabloom 1965 Goodland 1992

ICOLD 1994

Garzon 1984

* A



D-18

2 4

10

Wetzel 1983

ICOLD 1994

ICOLD 1985

�

Baxter, Glaude 1980 pH

Wetzel 1983 Urdangarin

1991 Shimizu 1991

�

Lucotte

1999 Jackson 1998 Morrison, Thérien 1991 Hecky 1991

Rosenberg 1997

5 10

20 30 Brouard 1990

Bodaly 1997

Grisel 1978

Brouard 1990



-D

D-19

CB 1995

pH

ICOLD 1994

*

Kelly 1997

7.2  

�

ICOLD 1985

�

Legg 1978

* A



D-20

�

�

8



-D

D-21

*

Baxter, R.M., Glaude, P. 1980. Les effets des barrages et des retenues d'eau sur l'environnement au Canada : 
expérience et perspectives d'avenir. (Canadian Bulletin of Fisheries and AquaticSciences, 205F) 36 p.

Bodaly, R.A., et al. 1997. “Bioaccumulation of mercury in the aquatic food chain in newly floodedareas”, in Mercury 
and its effects on environment and biology, H. Sigel and A. Sigel, (eds),New York, Marcel Dekker.

Brouard, D., Demers, C., Lalumière, R., Schetagne, R., Verdon, R. 1990. Évolution des teneurs enmercure des 
poissons du complexe hydroélectrique La Grande, Québec (1978-1989). Jointreport, Hydro-Québec, Vice-présidence 
Environnement, and Groupe Environnement Schoonerinc.

* A



D-22

Commission Internationale des Grands Barrages (CIGB). 1983. Sismicité et conception des barrages.121 p. (Bulletin 
46).

Commission Internationale des Grands Barrages (CIGB ). 1985. Barrages et Environnement : Notessur les influences 
gionales. Paris, FR, CIGB. (Bulletin 50)

Commission Internationale des Grands Barrages (CIGB). 1994. Barrages et Environnement : Qualitéde l'eau et 
climat. Paris, FR, CIGB. (Bulletin 96)

Comité de la Baie James sur le mercure. 1995. Mercure: Questions et réponses. Montréal, 24 p.

Duchemin, E., Lucotte, M., Canuel, R., Chamberland, A. 1995. “Production of the greenhouse gasesCH4 and CO2 by 
hydroelectric reservoirs of the boreal region”, in Global biochemical cycles.Vol. 9, No. 4, p. 529-540

Fisher, H.B., Imberger, J., List, E.J., Koh, R.C.Y., Brooks, N.H. 1979. Mixing in Inland and CoastalWater. New York, 
Academic Press.

Gagnon, L., Van de Vate, J.P. 1997. “Greenhouse Gas Emissions from Hydropower : The State ofResearch in 1996”, 
in Energy Policy, Vol.25, No. 1, p. 7-13.

Galay, V. 1987. Erosion and Sedimentation in the Nepal Himalaya : an Assessment of RiverProcesses.. Report 
prepared for Her Majesty’s Government of Nepal. Multiple pagination.(Report No. 4/3/010587/1/1 Seq. 259).

Garzon, C.E. 1984. Water Quality in Hydroelectric Projects : Considerations for Planning inTropical Forest Regions. 
Washington DC, World Bank. (Technical Paper No. 20)

Goldsmith, E. and Hildyard, N. 1984. The Social and Environmental Effects of Large Dams. Volume 1: Overview. 
Report to the European Ecological Action Group (ECOROPA). Cornwall, UK,Wadebridge Ecological Center , 346 p.

Goodland, R., Juras, A., Pachauri, R. 1992. “Can Hydroreservoirs in Tropical Moist Forest be madeEnvironmentally 
Acceptable?” in Energy Policy, June 1992, p. 507-515.

Goodland, R., Juras, A., Pachauri, R. 1993. “Can Hydro-Reservoirs in Tropical Moist Forests Be Environmentally 
Sustainable?” In Environmental Conservation, 22, p.122-130.

Grisel, H. 1978. Étude des principaux facteurs influençant la bioaccumulation de certains métaux toxiques. Montreal, 
CA, James Bay Energy Corporation, Direction Environnement.

Harleman, D.R.F. 1982. Hydrothermal Analysis of Lakes and Reservoirs. American Society of Civil engineering 
(ASCE). Hyd. Div. J. 108:303 p.

Hydro-Québec. 1996. Complexe hydroélectrique La Grande : La qualité de l'eau, le plancton et le benthos. Fiche 
Synthèse. Montréal, CA, Hydro-Québec, Direction principale Communication et Environnement.

Intergovernmental Panel on Climate Change. 1996. Climate Change 1995: The Science of Climate Change: 
Contribution of WGI to the Second Assessment Report of the Intergovernmental Panel on Climate Change. New 
York, Cambridge niversity Press.

Jackson, T.A. 1988. “The Mercury Problem in Recently Formed Reservoirs of Northern Manitoba (Canada): Effect 
of Impoundment and other Factors on the Production of Methyl Mercury by Microorganisms in Sediments”, in 
Canadian Journal of Fisheries and Aquatic Sciences,Vol. 45, No. 1, p. 97-121

Kelly, C.A. et al. 1997. “Increases in Fluxes of Greenhouse Gases and Methyl Mercury Following Flooding of an 
Experimental Reservoir”, in Environmental. Science and Technology, Vol. 31,No. 5, p. 993-999.

Legg, D.L. 1978. “Gas Supersaturation Problem in the Columbia River”, in Environmental Effects of Large Dams, 
US Committee on Large Dams, New York, American Society of Civil Engineering.

Lucotte, M., Schetagne, R., Thérien, N., Langlois, C., Tremblay, A. (Eds.). 1999. Mercury in the Biogeochemical 
Cycle: Natural Environments and Hydroelectric Reservoirs of Northern Québec. Berlin, Springer-Verlag, 334 p.

Météoglobe Canada. 1989. Effets environnementaux cumulatifs : Évaluation globale des effets climatiques des futurs 
aménagements d'Hydro-Québec. Rapport final présenté à Hydro-Québec.

Montréal, CA, Hydro-Québec.Morrison, K., Thérien, N. 1992. “Décomposition de la végétation et des sols inondés 
et libération du mercure”, in Les enseignements de la phase l du complexe La Grande : Actes du Colloque tenu à
Sherbrooke les 22 et 23 mai 1991 dans le cadre du 59e Congrès de l'ACFAS. Montréal,Hydro-Québec, p. 55-65.



-D

D-23

Rastogi, B.K. 1990. “Control of reservoir induced seismicity by management of water levels at Bhatsa and Srisailam 
reservoirs”, in Bulletin of the Indian Society of Earthquake Technology,Vol. 27, No. 4. p. 53-64.

Rosenberg, D.M. et al. 1997. “Large-scale impacts of hydroelectric development”, in Environment,No. 5, p. 27-54.

Schetagne, R. 1992. “Suivi de la qualité de l'eau, du phytoplancton, du zooplancton et du bentos au complexe La 
Grande, territoire de la Baie James”, in Les enseignements de la phase 1 du complexe La Grande : Actes du Colloque 
tenu à Sherbrooke les 22 et 23 mai 1991 dans le cadre du 59e Congrès de l'ACFAS. Montréal, Hydro-Québec, p. 
13-25.

Shimizu, S., Kawakita, A., Ito, T. 1991. “Examples of water quality improvements in reservoirs”, in Seventeenth 
International Congress on Large Dams: Proceedings. Paris, FR, International Commission on Large Dams 
( ICOLD).

Smalley, D.H., Novak, J.K. 1978. “Natural Thermal Phenomena Associated with Reservoirs”, in Environmental 
Effects of Large Dams, US Committee on Large Dams, New York, American Society of Civil Engineering.

Strahler and Strahler. 1978. Modern Physical Geography. New York, John Wiley & Sons, 502 p.

Sylvester, R.O., Seabloom, R.W. 1965. “Influence of Site Characteristics on Quality of Impounded Water”, in 
Journal of American Water Works Association, 57, p.1528-1546.

Talwani, P. 1995. “Speculation on the Causes of Continuing Seismicity near Koyna Reservoir India”,in Pure and 
Applied geophysics. Vol.145, No. 1, p.167-174.

Tiblin, L.O. 1991. “Dams and River Water Quality”, in Seventeenth International Congress on Large Dams: 
Proceedings. Paris, FR, International Commission on Large Dams (ICOLD).

U.S. Committee on Large Dams. 1978. Environmental effects of large dams. New York, American Society of Civil 
Engineers, 225 p.

Urdangarin, J.A. et al. 1991. “Problèmes de qualité de l'eau dans la retenue d'Anarbe : causes et traitement”, in 
Seventeenth International Congress on Large Dams: Proceedings, Paris, International Commission on Large Dams 
(ICOLD).

Väisänen, T.S. et al. 1996. Importance of Greenhouse Gas Emission From Finnish Hydropower Production 
Compared to other Sources of Electricity. Montréal, CA, Hydro-Québec’s Head Office, IAEA Advisory Group 
Meeting on Assessment of Greenhouse Gas Emission, March 1996.

Wetzel, R.G. 1983. Limnology. 2nd Ed. Philadephia, NY, Saunders.



-E  

E-1

-E : 

1 ..................................................................................................................... E-3

1.1 ............................................................................................................... E-3

1.2 ................................................................................................. E-8

2 ............................................................................................................ E-11

2.1 ........................................................................................... E-11

2.2 .................................................................................................................... E-12

3 ........................................................................................... E-19

3.1 ..................................................................................... E-19

3.2 .................................................................................................................... E-21

4 .................................................................................................... E-24

4.1 ........................................................................ E-24

4.2 .................................................................... E-26

....................................................................................................................... E-28



E-2



E



-E  

E-3

-E : 

Louis Gilbert Martin Lessard Martin Pérusse

Michel Bérubé Louise Valliéres

1

1.1

�

( 1998 )

( 1998

)



E-4

*

3 10 105kg/ha 4 105kg/ha

( 1998 ) 1.2

105kg/ha ( Association Poulin/Thériault,1993 )

(

)

(Gérard,1990 )

*

(Hellend-Hansen 1995 )

(Pellerin and Fortin, 1992 )

* A: 



-E  

E-5

Nam Theun Two ( )

Nam Theun Two Theun
470km2

Khammouane Bolikhamxay 170
ha

Nam Theun Two 3,710km2 1993
1994

Nam Theun

: Dorcey (1997 ) Monbiot (1997 )

(Pulford 1992 )

Julien Laper e (1986 )
*

( )

1969
Wadi Allaqi

20km 5 1987

Wadi Allaqi

: Pulford (1992 );  Springuel (1989 )

*

(Goodland,1989 ; Bolton, 1986 )

(Dorcey 1997 ; Rosenberg

1997 )

* A: 



E-6

( *

*

(Acreman, 1996 ; Dixon 1989 )

(Acreman, 1996 )

)

(Denis and Hayeur, 1998 ; Helland-Hansen 1995 )

(Wieringa 

and Morton, 1996 ; CIGB, 1985 )

(Wieringa and Morton, 

1996 )

�

( )

1992

: DOI (1995 )

* A: 



-E  

E-7

(Labbé and Pellerin, 1995 )

�

(Brown, 1995 ; Meilleur and Bouchard, 

1995 )

(Harlow 1995 ; Amer 1995 )

( )

1974 Hydro Québec

Hydro Québec

: Doucet (1995 )



E-8

1.2

* (Eie 1997 )

�

(Wright, 1967 )

( 1998 )

8 10

(Schetagne, 1992 )

�

*

(

) (EGAT, 1990 )
*

(Helland-Hansen 1995 )

( )

( )

(Ayres 1997 )

* A: 



-E  

E-9

( ) ( )

1964 1966
410km2 2 6

m2 30MW 160,000ha
1MW 5,333ha

: (1988 )

500MW 400ha

1MW 1ha 1MW
50

: Ledec (1997 )

�

(

)

( )

(

)

( 1998 ; Ward and Stanford, 1979 )

(Power

1996 )

(CIGB, 1985



E-10

) (Rahman, 1986

)

(Wieringa and Morton, 1996 )

(Schetagne and Roy, 1985

)

( )

(Power

1996; Dixon 1989 )

(Lavergne, 1986 )

( )

: Wieringa and Morton (1996 )

( )
*

Hydro Québec 1995

(Julien 1996 )

1m (Hydro Québec

1995 )

�

( )

* A: 



-E  

E-11

(Davies 1994 )

2

2.1

*

*

(Schetagne, 1992 )

(De 

Silva, 1988 ; Boudreault and Roy, 1985 )

10 30 50

(Hydro Québec, 1996 )

(Valliéres and Gilbert, 1992 ; Düthie 

and Ostrofsky, 1975 ; Grimas, 1961 )

( 1998 )

(Helland-Hansen 1995 ; 

Gérard, 1990 , Roggeri, 1985 )

�

* A: 



E-12

( )

(Casado 1989 ; Wade, 1980 )

(Irvine, 1985 ; Spence and Hynes, 1971 )

Gersich Brusven (1981 )

(Perry and Perry, 1986 )

(Abbot and 

Morgan, 1975 ) *

(McIntire, 1966 )

( 1998 )

Liebenthal (1997 )

�

( 1998 ; Bell, 

1991 )

2.2

*



-E  

E-13

(Alam 1995 ; 

1990 )

(Kinsolving and Bain, 1993 )

( 1998 )

(Bodaly 1989 ; Boucher and Roy, 1985 )

( *

(kg/ha) 

(Sarma, 1990 ; Dixon 1989 ; De Silva, 1988 ; Goldsmith and Hildyard, 1984 )

( 1991 , Sarma, 1990 ; Dixon 1989 ; De Silva, 1988, Goldsmith and 

Hildyard, 1984 )

(Hydro Québec 1993 )

)

(Alam 1995 )
*

(De Silva, 1988 ; CIGB, 1985 )

* A: 



E-14

( )

(1986 ) (1991 )

1992
7,500 10,000ton

10ton
1,000

21,000

: Liebenthal (1997 )

( )

( )

( 1998 )

(Schetagne, 1992 )

(1.2) 

( )

(Olmsted and Bolin, 1996 )

�

(

)

( )



-E  

E-15

( / )

1980 Hydro Québec Outardes-2

600,000 * *

: Lessard (1995 )

20
6

: Olmsted and Bolin (1996 )

( )

(Olmsted and Bolin, 1996 )

(Kohler 1986 )

(Goldsmith and 

Hildyard, 1984 )

(Hill and Hill, 

1994 ; Netboy, 1986 )

(Acreman, 1996a,b )

* A: 



E-16

�

(Larinier, 1992 ; Powers and Orsborn, 1985 )

/

(Hildebrand 1980 )

( )

1904 1992 4
1921

4
2000

300km
1980 3,000 10 100,000

: Olmsted and Bolin (1996 ); PP&L Resources (1995 )

( )

( )

(Taft 1995 )

(EPRI, 1994 )

( )

(Cushman, 1985 ; Lillehammer and 

Saltweit, 1984 ; Brooker, 1981 ; Ward and Stanford, 1979 )



-E  

E-17

( )

*

(Blanz 1969 ; 

Alam 1995 )
* (Mihursky and Kennedy, 1967 )

(Olmsted and Bolin, 1996 ; Wieringa and Morton, 1996 )

(Olmsted and 

Bolin, 1996 )

* *

( 1998 )

(Power 1996 )

�

(Hauser and Morris, 1995 )

(Eie 1997 )

( )

(Petts, 1984 ; Cushman, 1985 ; Bain 1988 ) *

(Bailey, 1995 ; Sparks, 1995 )

* A: 



E-18

(Acreman, 1996 )

( )

(Rosenberg 1997 )

(Stalnaker 1989 )

( )

1988 200MW

: Pottinger (1997 ); Dorcey (1997 )

*

( 1998 )

( )

8 10

15
*

: Hydro Québec (1995 ); Groupe Environment Shooner (1993 )

* A: 



-E  

E-19

�

(Shane 1982 Sjöström 1993 )

(Yin

1996 ; Ligon 1995 ; Kondolf 1991 )

(Carnie and Waterman, 1993 ; Davies, 1979 )
*

3

3.1

2

(CIGB, 1985 ) *

(Villela, 1996 )
*

(Crête ,1997 )

( 1998 )

* A: 



E-20

(Goldsmith, 1984 )

(Hydro Québec 1993 )

( 1998 )

�

(1.1) 

(Goldsmith and Hildyard, 1986 )

(CIGB, 1985 )

( / )

1982
30,000

2 5 992 km2

(CASIB) 

CASIB

: Itaipú Binacional (1997 ); (1989 ); Kohlhepp (1987 )



-E  

E-21

(Deshaye 1996

; Lunseth, 1988 )

(Lunseth, 1988 ; Goodwin, 1975 )

(Ricard and Doucet, 1995 ; Brunelle and 

Ouzilleau, 1991 )

(Garant and Doucet, 1995 )

(Deshaye 1996 )

�

(1.1) 

( )

40
Hydro Québec 2

73% 2
80%

: Garant and Doucet  (1995 )

3.2



E-22

( 1998 )

�

(

)(Olmsted and Bolin, 1996 ; Julien and Laperle, 1986 )

( )

(Gérard, 1990

) ( 1991

)

(CIGB, 1985 )

( 1998 )

(Helland Hansen 1995 )

22,000

(Fiala, 1980 )

( )

1985

12,000

: Euroconsult (1990 )



-E  

E-23

(Acreman, 

1996 ; Euroconsult, 1990 ) (ERL, 1993 )

(Pulford 1992 )

(Hydro Québec 1994 )

( )

: Wieringa and Morton (1996 )

(Arnold 1995 ; ERL, 1993 )

(ERL,1993 )

(Brown

1984 ; Anderson, 1978 ; Lee, 1978 )

(Dawson and Mannon, 

1994 ; Benson, 1981 )

(ERL, 1993 )

(EEI, 1996 ; Bridges and Lopez, 1995 ; EEI, 1994 )



E-24

�

(Reavel and Tombal, 1991 )

(Brown and Drewien, 1995 ; Morkill and Anderson, 

1991 ; Brown 1987 ; Beaulaurier, 1981 )

(EEI, 1996 ; EEI, 1981 )

( )
89% ( )

: Brown and Drewien (1995 ); Ledger (1994 );  Koops (1993 , 1987 )

12.5kV

: Bridges and Lopez (1995 )

4

4.1

(WRI) (IUCN)

(UNEP) The World Strategy on Biodiversity

(CBD)

(Costanza, 1992 )



-E  

E-25

(Coleman, 1996 )

(Hanski and Gilpin, 1991 )

( )

(Petts, 1980 ; Brookes, 1994 )

( )



E-26

4.2

1992

1971

IUCN IWRB

1975

(CITES)

1975



-E  

E-27

(1971 )

(1986 )

(1968 )

(1940 )

(1994 )

( )

( )

( )

( )

(Pipkin, 1996 )

*

(IAIA) (IUCN) (UN)

(ADB) (IDB)

( 1997 )

(OP 4.04) (OP 4.36) (OP 4.07) (OP 4.02) 

* A: 



E-28

(Liebenthal, 1997 )

Ledec (1997

)

(Heydlauff, 1996 ; Olmsted and Bolin, 1996 )

NGO 1996

( )

(Mattice 1996 )

Abbot, T.M. and Morgan, E.L. 1975. “Effects of hydroelectric dam operations on benthic macroinvertebrate 
communities of a tailwater stream”, in Association of Southeastern Biologists Bulletin, 22, p. 38.

Acreman, M.C. 1996a. “The IUCN Sahelian floodplain initiative”, in International Journal of Water Resources 
Development, V.12, no. 4, p.429-436.

Acreman, M.C., 1996b. “Environmental effects of hydro-electric power generation in Africa and the potential for 
artificial floods, in J. CIWEM, Vol. 10, p. 429-435.

Alam, M.K., Mirza, M.R. and Maughan, O.E. 1995. “Constraints and opportunities in planning for the wise use of 
natural resource in developing countries: example of a hydropower project”, in Environmental Conservation, Vol. 22, 
No. 4, p. 352-358.

Anderson, W.L. 1978. “Waterfowl collisions with power lines at a coal-fired power plant”, in Wildlife Society 
Bulletin, Vol.6, No. 2, p. 77-83.

Arner, D. H., Jones, J., Bucciantini, C. and Herring, B. 1995. “A cooperative program for the management of utility 
line rights-of-way”, in International Symposium on environmental concerns in rights-of-way management, 5th, 
September 19-22 1993, Montreal. Montréal, CA, Hydro-Québec, Vice-présidence Environnement, p. 259-261.

Arnold, P., Goetschy, H. and Wey, G. 1995. “Protection de l'avifaune et réseau électrique aérien”, in International 
Symposium on environmental concerns in rights-of-way management, 5th, September 19-22 1993, Montreal. ontréal, 
CA, Hydro-Québec, Vice-présidence Environnement, p. 262.



-E  

E-29

Association Poulin/Thériault. 1993. Méthodes de caractérisation de la phytomasse appliquée au complexe Grande 
Baleine et La Grande. Rapport présenté à Hydro-Québec, vice-présidence Environnement. Québec, CA, Association 
Poulin Thériault – Gauthier Guillemette Consultants inc., 152 p.

Ayres, W.S. et al. 1997. Integrated lake and reservoir management: World Bank Approach and Experience.
Washington DC, The World Bank, 29 p. (Technical Paper no. 358).

Bailey, P.B. 1995. “Understanding large temperate and tropical river-floodplain ecosystems”, in Bioscience, Vol. 45, 
p. 153-158.

Bain, M.B., Finn, J.T. and Booke, H.E. 1988. “Streamflow regulation and fish community structure”, in Ecology, Vol. 
69, p. 382-392.

Beaulaurier, D.L. 1981. Mitigation of bird collisions with transmission lines. Portland, OR Bonneville Power 
ministration, 82 p.

Bell, M.C. 1990. Fisheries handbook of engineering requirements and biological criteria. Portland, OR, U.S. Army 
Corps of Engineers, Fish Passage Development and Evaluation Program, 290 p.

Benson, P.C. 1981. Large raptor electrocution and power pole utilization: a study in six western states. Ph. D.
dissertation. Provo, UT, Bingham Young University, 98 p.

Blanz, R.E. et al. 1969. “Benthic macroinvertebrates in cold tailwaters and natural streams in the state of Arkansas”, 
in Proceedings of 23rd Annual Conference Southeastern Association of Fish and Wildlife Agencies, p. 281-292.

Bodaly, R.A. et al. 1989. “Fish and fisheries of the Mackenzie and Churchill river basins, Northern Canada”, in 
Proceedings of the International Large River Symposium (LARS). Ottawa, CA, Fisheries and Oceans, p.128-144

Bolton, P. 1986. “Mozambique's Cahora Bassa Project, An environment assessment”, in The social and 
nvironmental effects of large dams. Volume Two: Case studies, E. Goldsmith and N. Hildyard, Cornwall, UK, 
Wadebridge Ecological Center, p. 156-167.

Boucher, R. and Roy, D. 1985. Réseau de surveillance écologique du Complexe La Grande 1978-1984: Poissons. 
Montréal, CA, Société d'énergie de la Baie James, Direction Ingénierie et Environnement, 119 p.

Boudreault, J. and Roy, D. 1985. Réseau de surveillance écologique du Complexe La Grande 1978-1984. Montréal, 
CA, Société d'énergie de la Baie James, Direction Ingénierie et Environnement, 102 p.

Bridges, J.M. and Lopez, R. 1995. “Reducing large bird electrocutions on a 12,5 kV distribution line originally 
designed to minimize electrocutions”, in International Symposium on environmental concerns in rights-of-way 
management, 5th, September 19-22 1993, Montreal. Montréal, CA, Hydro-Québec, Vice-présidence 
Environnement, . 263-265.

Brooker, M.P. 1981. “The impacts of impoundments on the downstream fisheries and general ecology of rivers”, in 
Advances in applied biology, Coaker, R.H. (ed.), New York, Academic Press, p. 91-152.

Brookes, A. 1994. “River channel change”, in The Rivers Handbook : hydrological and ecological principles, Calow, 
P. and G.E. Petts (eds.), Boston, Blackwell Scientific Publications, Vol. 2, p. 55-75.

Brown, D. 1995. “The formation of stable rights-of-way vegetation with cover crops, How do you choose which 
species to plant?” in International Symposium on environmental concerns in rights-of-way management, 5th, 
September 19-22 1993, Montreal. Montréal, CA, Hydro-Québec, Vice-présidence Environnement, p. 70-73.

Brown, W.M. and Drewien, R.C. 1995. Evaluation of two power line markers to reduce crane and waterfowl 
collisions. Wildlife Society Buletin, V.23

Brown, W.M., Drewien, R.C. and Walker, D.L. 1984. Crane flight behavior and mortality associated with power 
lines in the San Luis Valley, Colorado Forest. Moscow, ID, University of Idaho, Wildlife and Range Experimental 
Station, 16 p.

Brown, W.M., Drewien, R.C., Walker, D.L. and Bizeau, G. 1987. “Mortality of cranes and waterfowl from power 
line collisions in the San Luis Valley, Colorado”, in Proceedings 1985 Crane Workshop, Lewis, J.C. (ed.), Grand 
Island (NE), Platte River Whooping Crane Maintenance Trust, p. 128-131.

Brunelle, J. and Ouzilleau, J. 1991. Influence des emprises de lignes de transport d'énergie sur l'habitat du castor. 
Préparé par Foramec pour Hydro-Québec, vice-présidence Environnement. Montréal, CA, 61 p.



E-30

Carnie, C.G. and Waterman, C.H. 1993. “The integration of new and refurbished hydro-electric power plants with 
salmon fishery management objectives”, in Hydropower, Energy and the Environment: Options for increasing 
output and enhancing benefits. Conference Proceedings of International Energy Agency, Stockholm, Sweden, 14-16
June 1993, p. 327-334.

Casado, C. et al. 1989. “The effect of an irrigation and hydroelectric reservoir on its downstream communities”, in 
Regulated Rivers, Research and Management, Vol. 4, p. 275-284.

Coleman, W.G. 1996. “Biodiversity and industry ecosystem management”, in Environmental Management, Vol. 20, 
No. 6, p. 815-825.

Costanza, R. 1992. “Toward an operational definition of ecosystem health”, in Ecosystem health: newgoals for 
environmental management, R. Costanza, Norton, B.G. and B.D. Haskell (eds.),Washington, DC, Island Press, p. 
239-256.

Crête, M., Huot, J., Fortin, M.J. and Doucet, G.J. 1997. “Comparison of plant and animal diversity on new reservoir 
islands and established lake islands in the northern boreal forest of Quebec”, in Canadian Field-Naturalist, Vol. 111, 
No. 3, p. 407-416.

Cushman, R.M. 1985. “Review of ecological effects of rapidly varying flows downstream of hydroelectric 
facilities”, in North American Journal of Fisheries Management, Vol. 5, p. 330-339.

Davies, B.R. 1979. “Streams regulation in Africa: a review”, in The ecology of regulated streams,J.V. Ward and J.A. 
Stanford (eds.), New York, Plenum, p. 113-142.

Davies, B.R. et al. 1994. “Dryland rivers : their ecology, conservation and management”, in The Rivers Handbook: 
hydrological and ecological principles, P. Calow, and G.E. Petts (eds.), Boston, Blackwell Scientific Publications, 
Vol. 2, p. 484-511.

Dawson, J.W. and Mannon, R.W. 1994. The ecology of Harris' hawks in urban environments. Report submitted to 
Arizona Game and Fish Dept., Agreement G20058-A, 56 p.

Denis, R. and Hayeur, G. 1998. Bilan du suivi environnemental de la portion des rivières Caniapiscau et Koksoak 
située à l'aval des ouvrages de dérivation. Montréal, CA, Hydro-Québec, Groupe Production, Service Hydraulique 
et Environnement, 36 p.

Deshaye, J., Brunelle, J. and Morneau, F. 1996. Étude de la biodiversité des emprises de lignes detransport d'énergie 
électrique en forêt mixte. Rapport présenté par Foramec à Hydro-Québec,vice-présidence Environnement et 
Collectivités. Québec, CA, Foramec, 80 p.

De Silva, S.S. 1988. “Reservoir bed preparation in relation to fisheries development: an evaluation,”in Reservoir 
fishery management and development in Asia : Proceedings of a workshop held in Katmandu, Nepal, 23-28 
November 1987, Ottawa, International Development Research Centre, p. 121-130.

Dixon, J.A., Talbot, L.M. and. Le Moigne, G.J.M 1989. Dams and the environment, Considerations in World Bank 
projects. Washington DC, World Bank, 64 p.

Dorcey, T., Steiner, A., Acreman, M. and Brett, O. 1997. Large dams : Learning from the past, looking at the future: 
Workshop Proceedings, April 11-12 1997, Gland, Switzerland.Washington DC, World Bank / Gland (CH), IUCN, 
145 p.

Doucet, G.J., Philip de Laborie, G. and Giguère, M. 1995. “Hydro-Quebec on corridor routing and vegetation 
management guidelines in relation to white-tailed deer winter yards”, in International Symposium on environmental 
concerns in rights-of-way management, 5th, September 19-22 1993, Montreal. Montréal, CA, Hydro-Québec, 
Vice-présidence Environnement, p.542.

Düthie, H.C. and Ostrofsky, M.L. 1975. “Environmental impacts of the Churchill Falls Hydroelectric project 
(Labrador): a preliminary assessment”, in Jounal of Fisheries Research Board of Canada, Vol. 32, p. 117-125.

EEI. 1996. Suggested practices for raptors protection on power lines: the state of the art in 1996. Washington, 
Edison Electric Institute, Avian Power Line Interaction Committee, 125 p.

EEI. 1994. Mitigating bird collisions with power lines: the state of the art in 1994. Washington, Edison Electric 
Institute, Avian Power Line Interaction Committee, 78 p.



-E  

E-31

EGAT. 1990. Post environmental evaluation of Khao Laem Dam : Summary Report. Bangkok, Electricity 
Generating Authority of Thailand, pagination multiple.

EPRI. 1994. Research update on fish protection technologies for water intakes. Palo Alto, CA, Electrical Power 
Research Institute. (EPRI Tr104122)

ERL. 1993. Projet énergie Manantali: évaluation environnementale. Rapport sur la première phase du projet. Sous 
la supervision de l'Organisation pour la Mise en valeur du Fleuve Sénégal (OMVS). London, Environmental 
Resources Limited, 109 p.

Euroconsult. 1990. Profil de l'environnement de la vallée du fleuve Sénégal. Pays-Bas, Euroconsult/Rin, 68 p.

Fiala, V. 1980. “Veränderungen in den Winterbeständen der Stockente (Anas platyrhynchos) in der Tschechischen 
Sozialistischen Republik”, in Folia, Vol. 29, p. 251-266.

Garant, Y. and Doucet, G.J. 1995. “An experimental winter cut in a power line ROW located in a white-tailed deer 
yard”, in International Symposium on environmental concerns in rights-of-way management, 5th, September 19-22
1993, Montreal. Montréal, CA, Hydro-Québec, vice-présidence Environnement, p.266-268

Gérard, P. 1990. Les barrages de retenue en forêt tropicale ou équatoriale : L'expérience française et le cas de 
Petit-Saut, en Guyane française en 1990. Paris, FR, Électricité de France, 22 p.

Goldsmith, E. and Hildyard, N. 1986. The social and environmental effects of large dams, Volume Two: Case studies. 
Cornwall, UK, Wadebridge Ecological Center, 331 p.

Goldsmith, E. and Hildyard, N. 1984. The social and environmental effects of large dams, Volume One: Overview. 
Report to The European Ecological Action Group (ECOROPA). Cornwall, UK, Wadebridge Ecological Center , 346 
p.

Goodland, R. 1989. The World Bank's new policy on the environmental aspects of dam and reservoir project. 
Washington DC, World Bank, 633 p.

Goodwin, J.G. 1975. Big game movement near a 500 kV transmission line in northern Idaho. Portland, OR, 
Bonneville Power Administration, 56 p.

Grimas, U. 1961. The bottom fauna of natural and impounded lakes in northern Sweden (Ankarvattnet and Blåsjön). 
Rep. Inst. Freshw. Res. Drottingholm, 42: 183-237.

Groupe Environnement Shooner. 1993. Étude de la communauté de poissons de l'estuaire de la rivière Eastmain, 12 
ans après la réduction du débit fluvial. Rapport préparé pour la vice-présidence Environnement d'Hydro-Québec. 
Montréal, CA, Hydro-Québec, 100 p.

Hanski, L. and Gilpin, M. 1991. “Metapopulation dynamics: a brief history and conceptual domain”, in Biological 
Journal of the Linnean Society, Vol. 42, p. 3-16.

Harlow, R.F., Guynn, D.C. and Davis, J.R. 1995. “The effect of management treatments on the biomass, nutritive 
quality and utilization of deer forages on utility rights-of-way”, International Symposium on environmental concerns 
in rights-of-way management, 5th, September 19-22 1993, Montreal. Montréal, CA, Hydro-Québec, Vice-présidence
Environnement, p.284-289.

Hauser, G.E. and Morris, D.I. 1995. “High-performance aerating weirs for dissolved oxygen improvement”, in 
Waterpower '95: Proceedings of the International Conference on Hydropower, San Francisco, California, July 25-28 
1995, J.J. Cassidy (ed.), New York, ASCE, 1995, p.1696-1705.

Helland-Hansen, E., Holtedahl, T. and Lye, K.A. 1995. Hydropower development : Environmental effects. 
Trondheim, NO, Norwegian Institute of Technology, 141 p. (Hydropower Development, Vol. 3).

Heydlauff, D.E. 1996. “Managing for biodiversity from the electric utilities' perspective”, in Environmental 
Management, Vol. 20, No. 6, p. 963-966.

Hildebrand, S.G., Bell, M.C., Richey, E.P., Anderson, J.J. and Parkhurst, B.E. 1980. Analysis of environmental issues 
related to small-scale hydroelectric development II: Design and consideration for passing fish upstream around 
dams. Oak Ridge, TN, Oak Ridge National Laboratory, 78 p.

Hill, M.T. and Hill, S. 1994. Fisheries ecology and hydropower in the Mekong River: An evaluation of 
run-of-the-river projects. Prepared for The Mekong Secretariat. Boise, ID, Don Chapman Consultants Inc., 106 p.



E-32

Hydro-Québec. 1996. Le complexe hydroélectrique La Grande : La qualité de l'eau, le plancton et le benthos. Fiche 
signalétique. Montréal, CA, Hydro-Québec, 6 p.

Hydro-Québec. 1995. Le complexe hydroélectrique La Grande : Les habitats côtiers et estuariens. Fiche 
signalétique. Montéal, CA, Hydro-Québec, 5 p.

Hydro-Québec. 1994. Le complexe hydroélectrique La Grande, La sauvagine. Fiche signalétique. Montréal, CA, 
Hydro-Québec, 4 p.

Hydro-Québec. 1993a. Complexe Grande-Baleine : Rapport d'avant-projet. Montréal, CA, Hydro-Québec,
vice-présidence Environnement, Cd-Rom. Hydro-Québec. 1993b. Le complexe hydroélectrique La Grande : Le 
caribou. Fiche signalétique. Montréal, CA, Hydro-Québec, 4 p.

International Commission on Large Dams (ICOLD). 1985. Dams and the environment : Notes on regional 
influences. Paris, FR, ICOLD, 91 p.

Irvine, J.R. 1985. “Effects of successive flow perturbations on stream invertebrates”, in Canadian Journal of 
Fisheries and Aquatic Sciences, Vol. 42, p. 1922-1927.

Itaipú Binacional. 1997. Itaipú Project, Environmental action. Gouvernement du Brésil.
[http://www.itaipu.gov.br/homeing.htm]

Julien, M., Fournier, J.J., Lalumière, R. and Lemieux, C. 1996. “The La Grande hydroelectric project and eelgrass 
monitoring in coastal James Bay”, in Ecohydraulics 2000. International Symposium on Habitat Hydraulics, 2nd, 
1996, Quebec, M. Leclerc, H. Capra, S. Valentin, A. Boudreault, and Y. Cóté (eds.). Québec, INRS-Eau, p. 99-110.

Julien, M. and Laperle, M. 1986. Surveillance écologique du complexe La Grande : Synthèse des études sur la 
sauvagine. Montréal, CA, Société d'énergie de la Baie James, Direction Ingénierie et Environnement, 51 p.

Keith, T. and Hollifield, D. 1995. “Development of a comprehensive program to improve transmission line siting 
and construction practices: the Duke Power Company experience”, in International Symposium on environmental 
concerns in rights-of-way management, 5 th, September 19-22 1993, Montreal. Montreéal, CA, Hydro-Québec, 
Vice-présidence Environnement, p.509-513.

Kinsolving, A.D. and Bain, M.B. 1993. “Fish assemblage recovery along a riverine disturbance gradient”, in 
Ecological Applications, Vol. 3, No. 3, p. 531-544.

Kohler, C.C., Ney, J.J and Kelso, W.E. 1986. “Filling the void: establishment of a pelagic fishery and its 
consequences to littoral fishes in a Virginia mainstream reservoir”, in Reservoir Fisheries Management: Strategies 
for the 80's, G. E. Hall and M.J. Van Den Avyle (eds.), Bethesda, MD, Southern Division American Fisheries Society, 
Reservoir Committee, p.166-177.

Kohlhepp, G. 1987. Itaipú, Socio-economic and ecological consequences of the Itaipú dam. Wiesbaden, Vieweg for 
GTZ.

Kondolf, G.M. et al. 1991. “Distribution and stability of potential salmonid spawning gravels in steep boulder-bed 
streams of the eastern Sierra Nevada”, in Transactions of American Fisheries Society, Vol. 120, p. 177-186.

Koops, F.B.J. 1987. Collision victims of high-tension lines in the Netherlands and effects of marking. (KEMA Report 
01282-MOB 86-3048)

Labbé, L. and Pellerin, G. 1995. “Restauration végétale des aires perturbées lors des travaux de construction des 
emprises de route”, in International Symposium on environmental concerns in rights-of-way management, 5th, 
September 19-22 1993, Montreal. Montréal, CA, Hydro-Québec, Vice-présidence Environnement, p. 107-112

Larinier, M. 1992. “Facteurs biologiques à prendre en compte dans la conception des ouvrages de franchissement, 
notions d'obstacles à la migration”, in Bulletin français de la pêche et de la pisciculture, No. 326-327, p. 20-29.

Lavergne, M. 1986. “The seven deadly sins of Egypt's Aswan high dam”, in The social and environmental effects of 
large dams. Volume Two: Case studies, E. Goldsmith and N. Hildyard, Cornwall, UK, Wadebridge Ecological Center, 
p.181-183.

Ledec, G., Quintero, J.D. and Mejia, M.C. 1997. Good dams and bad dams : Environmental and social criteria for 
choosing hydroelectric project sites. Draft report. Washington DC, The World Bank, Latin America and the 
Caribbean Region, Environmentally and Socially Sustainable Development Sector Management Unit, 22 p.



-E  

E-33

Ledger, J.A., Hobbs, J.C.A. and Smith, T.V. 1994. “Avian interactions with utility structures: Southern African 
experiences”, in Avian interactions with utility structures: International Workshop, September 13-16 1992, Palo Alto, 
CA, Electric Power Research (EPRI Technical Report TR-103268).

Lee, J.M. 1978. “Effects of transmission lines on bird flights: studies of Bonneville Power Administration Lines“, in 
Impacts of transmission lines on birds in flight, Avery, M. L. (ed.), Washington DC, U.S. Fish and Wildlife Service, p. 
93-116

Lessard, M. 1995. Réservoir Outardes-2: Bilan des aménagements écologiques. Montréal, CA, Hydro-Québec, 
Vice-présidence Environnement, 82 p.

Liebenthal, A. 1997. The World Bank's experience with large dams: A preliminary review of impacts. Washington 
DC, World Bank, Operations Evaluation Department, 67 p.

Ligon, F.K., Dietrich, W.E. and Trush, W.J. 1995. “Downstream ecological effects of dams”, in Bioscience, Vol. 45, 
p.183-192.

Lillehammer, A. and Saltveit, S.J. 1984. Regulated Rivers: 2nd International Symposium on Regulated Streams, 
1982, Oslo, NO. Oslo, NO, Universitetsforlaget, 540 p.

Lunseth, B.G. 1988. “Browse production and utilization on a pipeline right-of-way“, in 4th Symposium on 
environmental concerns in rights-of-way management, Union Station Indianapolis, Indiana, October 25-28, 1987, 
WR Byrnes and HA Holt (eds), West Lafayette, IN, Purdue University, p.1-6.

Mattice, J.et al. 1996. “Managing for biodiversity: emerging ideas for the electric utility industry: summary 
statement”, in Environmental Management, Vol. 20, No. 6, p. 781-788.

McIntire, C.D. 1966. “Some effects of current velocity on periphyton communities in laboratory streams”, in 
Hydrobiologia, Vol. 27, p. 559-570.

Meilleur, A. and Bouchard, A. 1995. “Les critères de sélection des espèces arbustives comme contrôle de la 
végétation indésirable dans les emprises”, in International Symposium on environmental concerns in rights-of-way 
management, 5th, September 19-22 1993, Montreal. Montréal, CA, Hydro-Québec, Vice-présidence Environnement, 
p.127-135.

Mihursky, J.A. and Kennedy, V.S. 1967. “Water temperature criteria to protect aquatic life”, in American Fisheries 
Society - Special Publication, Vol. 4, p. 20-32.

Monbiot, G. 1997. “Laos: dams, conservation and people, Conservationists who are enemies of the earth”, in The 
Guardian, Wednesday August 6 1997.

Morkill, A.E. and Anderson, S.H. 1991. “Effectiveness of marking power linesto reduce sandhill crane collisions”, 
in Wildife Society Bulletin, Vol. 19, p. 442-449.

Netboy, A. 1986. “The damming of the Columbia River: The failure of bio-engineering”, in The social and 
environmental effects of large dams : Volume Two: Case studies, E. Goldsmith and N. Hildyard, Cornwall, UK, 
Wadebridge Ecological Center, p. 33-48.

Olmsted, L.L. and Bolin, J.W. 1996. “Aquatic biodiversity and the utility industry”, in Environmental Management, 
Vol. 20, No. 5, p. 805-814.

Pellerin, G. and Fortin, A.J. 1992. “Revégétation des sites affectés par les travaux du complexe La Grande à la Baie 
James”, in Les enseignements de la phase l du complexe La Grande: Actes du Colloque tenu à Sherbrooke les 22 et 
23 mai 1991 dans le cadre du 59e Congrès de l'ACFAS. Montréal, CA, Hydro-Québec, p.91-97.

Perry, S.A. and Perry, W.B. 1986. “Effects of experimental flow regulations on invertebrate drift and stranding in the 
Flathead and Kootenai Rivers. Montana”, USA, in Hydrobiologia, Vol. 134, p. 171-182.

Petts, G.E. 1984. Impounded rivers. New York, NY, John Wiley and Sons.

Petts, G.E. 1980. “Long-term consequences of upstream impoundment”, in Environmental Conservation, Vol. 7, p. 
325-332.

Pipkin, J. 1996. “Biological diversity conservation: a public policy perspective”, in Environmental Management, Vol. 
20, No. 6, p. 793-797.



E-34

Pottinger, L. 1997. “Manantali Dam Changes Will Make a Bad Situation Worse“, in World Rivers Review, Vol. 12, 
No. 5.

Power, M.E., Dietrich, W.E. and Finlay, J.C. 1996. “Dams and downstream aquatic biodiversity: potential food web 
consequences of hydrologic and geomorphic change”, in Managing for biodiversity, Emerging ideas for the electric 
utility industry, March 19-20, 1996,Williamsburg, Williamsburg, VA, 22 p.

Powers, P.D. and Orsborn, J.F. 1985. Analysis of barriers to upstream fish migration : Final project report, Part 4 of 
4. Pullman, Washington State University, Albrook Hydraulics Laboratory, Dept. of Civil and Environmental 
Engineering, 120 p.

PP&L Resources. 1995. PP&L Honored for Work on Susquehanna River Shad Restoration. Pennsylvania, NY, 
Pennsylvania Power & Light Co., 1 p.

Pulford, I.D. et al. 1992. “Ecological resources for conservation and development in Wadi Allaqi, Egypt”, in 
Botanical Journal of the Linnean Society, Vol.108, p. 131-141.

Rahman, M.G. 1986. “Reducing the flow of the Ganges: The consequences for agriculture in Bangladesh”, in The 
social and environmental effects of large dams, Volume Two: Case studies, E. Goldsmith and N. Hildyard, Cornwall, 
UK, Wadebridge Ecological Center, p. 267-275.

Reavel, P. and Tombal, J.C. 1991. “Impact des lignes haute-tension sur l'avifaune”, in Les Cahiers de l'A.M.B.E. et 
Environnement, Vol. 2, 31 p.

Ricard, J.G. and Doucet, G.J. 1995. “Moose (Alces alces) harvest by recreational hunting near power line 
rights-of-way in Quebec”, in International Symposium on environmental concerns in rights-of-way management, 5th, 
September 19-22 1993, Montreal. Montréal, CA, Hydro-Québec, Vice-présidence Environnement, p.323-324

Roggeri, H. 1985. African dams : Impacts in the environment. Nairobi, KE, Environment Liaison Center, 63 p.

Rosenberg, D.M. et al. 1997. “Large-scale impacts of hydroelectric development”, in Environmental Reviews, Vol. 5, 
p. 27-54.

Sarma, N.K. 1990, “Environmental impacts of water resources projects: the Indian experience”, in The impact of 
large water projects on the environment: Proceedings of an International Symposium Convened by Unesco and 
UNEP and organized in Cooperation with IIASA and IAHS Unesco Headquarters, Paris, 21-31 October 1986, Paris, 
FR, United Nations , p.239-248

Shane, R.M., Davis, J.L., Niznik, J.A. and Seawell, W.M. 1982. “Flow regulation weirs: an inexpensive way to meet 
instream flow requirements”, in Hydro-Review, Fall 1982, p. 6-8.

Schetagne, R. 1992. “Suivi de la qualité de l'eau, du phytoplancton, du zooplancton et du benthos au complexe La 
Grande, territoire de la Baie James”, in Les enseignements de la phase l du complexe La Grande : Actes du Colloque 
tenu à Sherbrooke les 22 et 23 mai 1991 dans le cadre du 59 e Congrès de l'ACFAS. Montréal, CA, Hydro-Québec, 
p.13-25,

Schetagne, R. and Roy, D. 1985. Réseau de surveillance écologique du Complexe La Grande, 1977- 1984, 
Physico-chimie et pigments chlorophylliens. Montréal, CA, Société d'énergie de la Baie James, Direction Ingénierie 
et Environnement, 158 p.

Sjöström, P., Larsson, M. and Svensson, B. 1993. “Ecological engineering, an alternative to more water”, In 
Hydropower, Energy and the Environment, Options for increasing output and enhancing benefits, Conference 
Proceedings, Stockholm, Sweden, 14-16 June 1993, International Energy Agency, p. 317-325.

Sparks, R.E. 1995. “Needs for ecosystem management of large rivers and their floodplains”, in Bioscience, Vol. 45, 
p.168-182.

Spence, J.A. and Hynes, H.B.N. 1971. “Differences in benthos upstream and downstream of an impoundment”, in 
Journal of the Fisheries Research Board of Canada, Vol. 28, p.35-43.

Springuel, I., Ali, M.M.M. and Murphy, K.J. 1989. Plant ecology of Wadi Allaqi and Lake Nasser, 2: Preliminary 
vegetation survey of the downstream part of Wadi Allaqi. Glasgow, University of Glasgow. (Allaqi Project Working 
Paper, No. 5)



-E  

E-35

Stalnaker, C. B., Milhous, R. T. and K. D. Bovee, 1989. “Hydrology and hydraulics applied to fishery management 
in large rivers”, in Proceedings of the International Large River Symposium (LARS), Ottawa, CA, Fisheries and 
Oceans, p.13-30

Taft, E.P., Winchell, F.C., Plizga, A.W., Paolini, E.M and Sullivan, C.W. 1995. “Development and evaluation of the 
modular inclined screen (MIS)”, In Waterpower '95: Proceedings of the International Conference on Hydropower, 
San Francisco, California, July 25-28 1995, J.J. Cassidy (ed.), p.1742-1751.

United Nations. 1990. “River and lake basin development”, in Proceedings of the United Nations, Interregional 
Meeting on River and Lake Basins, 10-15 October 1988, Addis Ababa, Ethiopia, 428 p.

U.S. Department of the Interior, Bureau of Reclamation. 1995. Operation of Glen Canyon dam, Colorado River 
storage project, Arizona, Final environmental impact statement. Washington DC, US Government Printing Office, 
337 p.

Vallières, L. and Gilbert, L. 1992. Haut-Saint-Maurice, Aménagement des centrales des Rapides-des-Coeurs et 
Rapides-de-la-Chaudière, Avant-projet, phase 1 : Étude sur la faune aquatique, Appendice B, volet I : Effets du 
marnage sur la faune. Préparé par G.D.G. Environnement Ltée pour la vice-présidence Environnement, 
Hydro-Québec. Montréal, CA, Hydro-Québec, 53 p.and appendices.

Villela, N.P. 1996. “Potential environment impacts associated with the construction and operation of hydropower 
plants”, in Electricity, health and the environment: comparative assessment in support of decision making: 
Proceedings, Vienna, October 16-19 1995, Vienna, AT, International Atomic Energy Agency, 1996, 857 p.

Wade, D.T. 1980. Fluctuating hydro-electric flows: Impact on aquatic insects in the South Fork Boise River, Idaho. 
Masters thesis. Moscow, ID, University of Idaho.

Ward, J.V. and Stanford, J.A. (eds.). 1979. The ecology of regulated streams. New York, Plenum Press. Wieringa, 
M.J. and Morton, A.G. 1996. “Hydropower, adaptive management, and biodiversity”, in Environmental 
Management, Vol. 20, No. 6, p. 831-840.

World Bank. 1998. Environmental management for power development, The environmental assessment (EA) process.
[http://www.worldbank.org/html/fpd/em/power/empower_info.htm/]

World Bank. 1997. Biodiversity and Environmental Assessment : Environmental Assessment Sourcebook Update, 
Number 20. Washington DC, World Bank, 10 p.

World Bank. 1991a. Environmental Assessment Sourcebook. Volume II : Sectoral guidelines. Washington DC, World 
Bank, 282 p.

World Bank. 1991b. Environmental Assessment Sourcebook. Volume III : Guidelines for environmental assessment 
of energy and industry projects. Washington DC, World Bank, 237 p.

Wright, J.C. 1967. “Effect of impoundments on productivity, water chemistry and heat budgets of rivers”, in 
Reservoir Fishery Resources Symposium, American Fisheries Society, Athens, University of Georgia, p.188-199.

Yin, S.C.L., LaGory, K.E., Hayse, J.W., Hlohowskyj, I., Van Lonkhuyzen, R.A. and Cho, H.E. 1996. “Modeling the 
ecological impacts of Flaming Gorge dam operations”, For presentation at the North American Water and 
Environment Congress '96, Anaheim, California, June 22-28 1996, New York, American Society of Civil Engineers, 
7 p.



F



-

F-1

-

1 ................................................................................................................ F-3

1.1 ..................................... F-3

1.2 ............................................ F-3

1.3 ....................................................................... F-4

2 .............................................................................................................. F-5

2.1 ............................................................................. F-5

2.2 .............................................................. F-6

2.3 ............................................................................. F-8

3 ......................................................................................................... F-11

3.1 ...................................................................................F-11

3.2 ..........................................................................................F-12

4 ......................................................................................F-12

4.1 ......................................................................................F-13

4.2 ......................................................................................F-16

5 .........................................................................................................F-18

5.1 ..........................................................................................F-19

5.2 ..............................................................F-21

5.3 .............................................................................................F-22

5.4 ........................................................................F-23

5.5 ...........................................................................F-25

5.6 ...................................................................................................F-27

6 ..........................................................................................................F-28

6.1 ................................................................................................F-28

6.2 ...............................................................................F-30

6.3 ..........................................................................................F-31

7 ....................................................................................................................F-32

........................................................................................................................F-34



F-2
F-1



-

F-3

-

Vincent Roquet

Joseph Milewski

*

4

resettlement rehabilitation

* A: 



F-4
F-3

*

* A: 



-

F-5

2.1.1

*

2.1.2

*

* A: 



F-6
F-5

2.1.3

Nam Theun Two ( )

450km2 Nam Theun Two

3,710km2

: Goodland (1997 ) p.91

2.2.1



-

F-7

*

*

*

2.2.2

6

2

*

* A: 



F-8
F-7

( / )

5

2,000
4 3,000ton

90%

: Scudder (1997 ) p.58-59

2.3.1

*

*

* A: 



-

F-9

Institute for Development Anthropology

(Horowitz, 1991 and Salem-Murdock and 

Horowitz, 1994 )

2.3.2

2.3.3



F-10
F-9

( )

2.3.4

*

(Scudder, 1994 , p.107-108)

( )

( )

: Horowitz, 1991 and Salem-Murdock and Horowitz, 1994

* A: 



-

F-11

(World Bank’s Operations Evaluation Department : OED)

50

( 1996 ) 1956 1987

( )

(1980) (1986) 

OED

3

OED

50 39,000MW

5,100 ton

180

ha 180 ha

( 1996 )



F-12
F-11

( )

( )

6

( 4 )

( 5 )

(UNIPEDE, 1997 )



-

F-13

2

(Goldsmith and Hildyard, 1984 ; Hunter, Rey and Scott, 1982 )

4.1.1

( )

1985

B

( 1991 )

( )

( )



F-14
F-13

( )

20 30 (
1995 ) Cree Board of Health and Social Services

McGill University (30 mg/kg) 
1988 1.7% 1993-94 0.2%

: Dumont (1998 )

4.1.2

2

4.1.3

( )



-

F-15

4.1.4

( )

(Hunter, Rey and Scott, 1982 )



F-16
F-15

4.2.1

3

( )

4.2.2

4.2.3

-

(



-

F-17

)
*

( )

(Williams, 1993 )

1930 (Goldsmith and Hildyard, 

1984 , Vol. 1, p.106)

1945 30

4.0 6.5

124

(Vladut, 1992, Helland-Hansen, Holtedahl and Lye, 

1995 , p.74)

4.2.4

* A: 



F-18
F-17

4.2.5

(OP 4.37, 1996 9 )

: 

(Helland-Hansen, 

Holtedahl and Lye, 1995 , p.101)

( )

1996

(1997 )

: Nicolet  Commission (1997 )



-

F-19

(

)

5.1.1

5 10

2,000

( )

1,500 MW 1974 1982
(MBPP) 2,600

200 750
(

) 2,800

: Missouri Basin Power Project  (1983 )

5.1.2



F-20
F-19

5.1.3

(Murdock, 1986 , p.33)

(

)

( )

( )

5.1.4

3

a) b) 

( ) c) 

( )



-

F-21

(Leistritz and Murdock, 1986)

5.2.1

5.2.2



F-22
F-21

( )

1975
The James Bay and Northern Québec Agreement

Income Security Program ; ISP

ISP
ISP

ISP

: Salisbury (1986 ), Scott and Feit (1992 ), and Simard, (1996 )

5.3.1

( )

: Berkes and Cuciurean (1987 ), Proulx (1992 ) and Simard (1996 )

(Goldsmith and Hildyard, Vol. 1, 1984 ,

p.188-196)



-

F-23

( )

: Ly (1995 )

5.3.2

( )

(Operational 

Directive OD 4.20, Indigenous Peoples,1991 )

5.4.1

(Goldsmith and Hildyard, 1984 , Vol. 1, p.28)

( )



F-24
F-23

(

)

(

)

5.4.2

( )



-

F-25

3 ( )

3 ( )
50

Innu Aitun

: (Uashat  Mak Mani-Utenam and Hydro Québec Agreement-1994)

( 1994 )

( 1994 )

1960

(Hillestad, 1992 Hydro Québec 1993 )

5.5.1



F-26
F-25

( )

: Zich (1997 )

5.5.2

5.5.3



-

F-27

5.6.1

( )

3

: Morse and Berger (1992 )

5.6.2



F-28
F-27

( )

1987

500 m3/s 

: Conac (1995 ), p.56

(Scudder, 1994 , p.109-110)

( )

( )

: Horowitz (1991 ) p.170

( ) ( )

2



-

F-29

(Draft Operational Policy (OP) and Bank Policy (BP) 

4.12, Involuntary Resettlement, 1998 1 , p.1)

1986 1993

300

400 10

8000 9000

( 1994 , p.1)

1970 NGOs

1980

( 1997 ; Scudder, 1997 )

(Scudder, 1995 , p.225; Pearce, 1993 )



F-30
F-29

2

�

( 1994 )

�



-

F-31

1960

(Scudder and Colson, 1982 ; 1988 )

( )

(

)

1986 1993



F-32
F-31

( )

2,500 ( 500 )
5

(Instituto 
Costarricense de Electricidad; ICE) ICE

(1975 ) 2 1973
2 (1976 1977 ) 1973

1975 11 2 3 2
( )

1979
1981 ICE

: Partridge (1993 )

* 4

�

�

* A: 



-

F-33

�

�

�

( 1994 )

6.3



F-34
F-33

Asian Development Bank. 1993. Environmental Guidelines for Selected Industrial and Power Development Projects. 
Manila, PH, Office of the Environment, 154 p.

Berkes, F., and Cuciurean, R. 1987. Chisasibi Community Land Use in the Lower La Grande Sector and the La 
Forge-Caniapiscau Sector of Remedial Measures. Report prepared for the Chisasibi Band Council. Chisasibi, CA, 
Chisasibi Band Council, 37p.

Cernea, M.M. 1988. Involuntary Resettlement in Development Projects: Policy Guidelines in World Bank-Financed 
Projects. Washington DC, World Bank, Environment Department. 90 p. (World Bank Technical Paper No. 80)

Cernea, M.M. 1991. “Involuntary Resettlement: Social Research, Policy, and Planning”, in Putting People First: 
Sociological Variables in Rural Development, 2nd ed., revised and enlarged, M.M. Cernea., New York, Oxford 
University Press, p.188-216

Cernea, M.M. 1997. Hydropower Dams and Social Impacts: A Sociological Perspective. Washington DC, World 
Bank, Environment Department, Social Policy and Resettlement Division, 30 p. (Environmental Department Papers, 
Social Assessment Series 044)

Commission Nicolet. 1997. Rapport de la Commission scientifique et technique sur la gestion des barrages. Québec, 
CA, 460 p. and appendices.

Dixon, J.A., Lee M.T. and Le Moigne, G. 1989. Dams and the Environment: Considerations in World Bank Projects. 
Washington DC, World Bank, Environment Department. 64 p. (World Bank Technical Paper No. 110).

Conac, Françoise. 1995. “Facteurs naturels et coopération”, in Barrages internationaux et coopération, F. Conac, 
Paris, FR, Éditions Karthala, p.35-71.

Dumont, C. et al. 1998. “Methylmercury levels in the Cree population of James Bay, Québec, from 1988 to 
1993/94”, in Canadian Medical Association Journal, Vol.159, No. 11, p.1439-1445.

Goldsmith, E. and Hildyard, N. 1984. The social and environmental effects of large dams, Volume One: Overview. 
Report to The European Ecological Action Group (ECOROPA). Cornwall, UK, Wadebridge Ecological Center , 346 
p.

Goldsmith, E. and Hildyard, N. 1986. The social and environmental effects of large dams, Volume Two: Case studies. 
Cornwall, UK, Wadebridge Ecological Center, 331 p.

Goodland, R. 1997. “Environmental Sustainability in the Hydro Industry”, in Large dams, Learning from the past, 
looking at the future: Workshop Proceedings, April 11-12 1997, Gland, Switzerland, Washington DC, World Bank / 
Gland (CH), IUCN, p.69-101

Groupe Viau Inc and Groupe Conseil Entraco Inc. 1993. Landscape Study Method for Transmission Lines and 
Substation projects:Condensed Version. Presented to Hydro-Québec, vice-présidence Environnement. Montréal, CA, 
Hydro-Québec, 26 pages and appendices.

Helland-Hansen, E., Holtedahl, T. and Lye, K.A. 1995. Hydropower development: Environmental effects. Trondheim, 
NO, Norwegian Institute of Technology, 141 p. (Hydropower Development, Vol. 3)

Hillestad, K.O. 1992. Landscape Design in Hydropower Planning. Trondheim, NO, Norwegian Institute of 
Technology, 84 p. (Hydropower Development, Vol. 4.)

Horowitz, M.M. and Salem-Murdock, M. 1990. Senegal River basin Monitoring Activity Synthesis Report. 
Binghampton, NY, Institute for Development Anthropology.

Horowitz, M.M. 1991. “Victims Upstream and Down”, in Journal of Refugee Studies, Vol. 4, No. 2, p.164-181.

Hunter, J.M., Rey, L., and Scott, D. 1982. “Man-made lakes and man-made diseases: towards a policy resolution”, in 
Social Science & Medicine, Vol. 16, p. 1127-1145.

Hydroval. 1997. L’hydroélectricité, une énergie qui compte. 33p. Site de l'UNIPEDE.
[http://www.unipede.org./hydroval/hydro_n1_02.html]

James Bay Mercury Committee. 1995. Mercury: Questions and Answers. Montréal, CA, 24 p. Leistritz, F.L., and 



-

F-35

Murdoch, S.H. 1986. “Impact Management Measures to Reduce Immigration Associated with Large-Scale 
Development Projects”, in Impact Assessment Bulletin, Vol. 5, No. 2, p. 32-49.

Liese, B.H., Sachdeva, P. S. and Cochrane, D. G. 1991. Organizing and Managing Tropical Disease Control 
Programs. Washington DC, World Bank, Health Services Department, 51p. (World Bank Technical Paper No 159)

Ly, A. 1995. “L’impact des barrages sur le Fleuve Sénégal dans la vie quotidienne des populations”, in 
ECODECISION, Winter 1995, p. 80-82.

McCully, P. 1996. Silenced Rivers: The Ecology and Politics of Large Dams. London, UK, Zed Books, 350 p.

Missouri Basin Power Project (MBPP). 1983. Socioeconomic Impact Monitoring Report: Final Summary. Prepared 
by the Western Research Corporation and Basin Electric Power Cooperative on behalf of MBPP Participants, for the 
Wyoming Industrial Siting Council (ISC). Wheatland, WY, 34 p.

Morin, D. 1990. Contribution à l’amélioration de l’intervention en aménagement hydroagricole: Cadre de référence 
en santé communautaire. Sainte-Foy, CA, Université Laval, 42 p. (Série Mémoires et Thèses no. 3)

Morse, B. and Berger, T. 1992. Sardar Sarovar: Report of the Independent Review. Ottawa, CA, Resources Future 
International (RFI), 363 p.

Noble, E.R. and Noble, G.A. 1982. Parasitology: The Biology of Animal Parasites, Philadelphia, NY, Lea & Febiger, 
522 p.

OSRCPC. 1995. Rapport annuel 1994-1995. Sainte-Foy, CA, Office de la sécurité du revenu des chasseurs et 
piégeurs cris.

Partridge, W.L. 1993. “Successful Involuntary Resettlement: Lessons from the Costa Rican Arenal Hydroelectric 
Project”, in Anthropological Approaches to Resettlement: Theory, Policy and Practice, edited by M.M. Cernea and 
S.E. Guggenheim, Boulder, CO, Westview Press, p. 351- 373,

Pearce, D. 1993. The Economics of Involuntary Resettlement: Revised Draft. Prepared for the World Bank’s 
Environment Department. University College London, Center for Social and Economic Research on the Global 
Environment, 42 p.

Proulx, J.R. 1992. Synthèse des impacts sociaux en milieu Cri de la phase 1 du Projet de la Baie James 1970-1985. 
Report prepared by the Centre de recherche et d’analyse en sciences humaines (ssDcc) for Hydro-Québec, 
vice-présidence Environnement. Montréal, CA, ssDcc, 172 p.

Salem-Murdock, M. et al. 1993. Suivi des Activités du Bassin du Fleuve Sénégal. Binghamton, NY, Institute for 
Development Anthropology, 70 p. (IDA Working Paper No. 93)

Salem-Murdock, M. et al. 1994. Les barrages de la controverse. Le cas de la Vallée du Fleuve Sénégal. Paris, FR, 
Éditions L’Harmattan, 318 p.

Salisbury, R.F. 1986. A Homeland for the Cree. Regional development in James Bay 1971-1981, Montréal, CA, 
McGill-Queen’s University Press, 172 p.

Scientific Committee on Problems of the Environment (SCOPE). 1972. Man-Made Lakes as Modified Ecosystems. 
Paris, FR, International Council of Scientific Unions, 76p. (Scope Report 2)

Sénécal, P. and Egré, D. 1998. “Les impacts du complexe hydroélectrique La Grande sur les commu-nautés
autochtones”, in Recherches amérindiennes au Québec, Vol. XXVIII, No. 1, p. 89-103

Scott, C.H. and Feit, H.A. 1992. Income Security for Cree Hunters: Ecological, Social and Economic Effects. 
Montréal, CA, McGill University, Program in the Anthropology of Development, 448 p.

Scudder, T., and Colson, E. 1982. “From Welfare to development: A Conceptual Framework for the Analysis of 
Dislocated People”, in Involuntary Migration and Resettlement: The Problems and Responses of Dislocated People, 
A Hansen and A. Oliver-Smith (eds), Boulder, CO, Westview Press, p.267-287

Scudder, T. 1991. “A Sociological Framework for the Analysis of New Land Settlements”, in Putting People First: 
Sociological Variables in Rural Development, 2nd ed. revised and enlarged, M.M. Cernea (ed), New York, Oxford 
University Press, p.148-187

Scudder, T. 1994. “Recent experiences with river basin development in the tropics and sub-tropics”, in Natural 
Resources Forum, Vol. 18, No. 2, p. 101-113.



F-36
F-35

Scudder, T. 1995. “Réflexions sur le déplacement des populations en relation avec la construction des barrages”, in 
Barrages internationaux et coopération, F. Conac (ed), Paris, FR, Éditions Karthala, p. 253-281.

Scudder, T. 1997. “Social Impacts of Large Dams”, in Large dams: Learning from the past, looking at the future: 
Workshop Proceedings, April 11-12 1997, Gland, Switzerland. Washington DC, World Bank / Gland (CH), IUCN, p. 
41-68

Simard, J.J. et al. 1996. Tendances nordiques. Les changements sociaux 1970-1990 chez les Cris et les Inuit du 
Québec. Sainte-Foy, CA, Groupe d’études inuit et circumpolaires, 253 p.

United Nations. 1985. Environmental Impact Assessment: Guidelines for Planners and Decision-Makers. Bangkok, 
TH, Economic and Social Commission for Asia and the Pacific (ESCAP), 198 p. (Environment and Development 
Series)

Vladut, T. 1993. “Environmental Aspects of Reservoir Induced Seismicity”, in Water Power & Dam Construction, 
cited in Hydropower Development, No. 3, 1995, p. 74-76.

Williams, P.B. 1993. “Assessing the True Value of Flood Control Reservoirs: The Experience of Folson Dam in the 
February 1986 Flood”, in Hydraulic Engineering ’93: Conference sponsored by ASCE, San Francisco, CA, July 
25-30, 1993, edited by Hsieh Wen Shen, S.T. Su and Feng Wen, New York, NY, American Society of Civil 
Engineers, p.1969-1974.

World Bank. 1994a. Cultural Heritage in Environmental Assessment: Environmental Assessment Source Book 
Update Number 8. Washington DC, World Bank, Environment Department, 8 p.

World Bank. 1994b. Resettlement and Development: The Bankwide Review of Projects Involving Involuntary 
Resettlement 1986-1993. Washington DC, World Bank, Environment Department, 182 p.

World Bank. 1996. World Bank Lending for Large Dams: A Preliminary Review of Impacts. Washington DC, World 
Bank, Operations Evaluation Department, 4p. (OED Précis No. 125)

Zich. 1997. “China’s Three Gorges, Before the Flood”, in National Geographic, Vol. 192, No. 3, p. 1-33.



G



-G

G-1

-G

Karin Seelos

* EA
2 EA (1992 1996 )

*
Husain Sadar (1995 )

*

Cooper and Canter (1997 )

*

Lance McCold (1995 )

*
EA

McCold and Saulsbury (1996 )

* (
)

CEQ (1997 )

(CI) 



G-2

1. 

2. 

3. 

(CEQ, 1997:8)

(FEARO, 1994: 135)

�



-G

G-3

*

(CIA) 

(

EA )

*

(1) (2) (3) 

(CI) 4
1

1. 

2. 

3. ( )

4. 

CIA

(Cumulative Impact CI) 

CIA

* A: 
1 CEAA (1997), p.14



G-4

*

� (CIA) 

CIA

CI

CI

2

?

?

?
?

? ?
?

?
?

?

* A: 
2 :

(CEAA, 1997)



-G

G-5

Agence canadiennne d'évaluation environnementale. 1997. Évaluation des effets cumulatifs: Guide du praticien, 
L’évaluation environnementale d’abord.... la décision ensuite. Document de consultation.

Beanlands, G.E. and Duinker, P.N. 1983. An Ecological Framework for Environmental Impact Assessment in 
Canada = Un cadre écologique pour l'évaluation environnementale au Canada. Halifax, CA, Dalhousie University, 
Institute for Resource and Environmental Studies, 132 p. 142p.

Bureau d’audiences publiques sur l’environnement. 1993. Sainte-Marguerite-3 Hydroelectric Develpment Project: 
Enquiry and Public Hearing Report. Montréal, BAPE, 436 p.

Burris, R.K. and Canter, L.W. 1997. “Cumulative impacts are not properly addressed in environmental assessments”, 
in Environmental Impact Assessment Review, Vol. 17, No. 1, p. 5-18.

Canadian Environmental Assessment Agency & International Association for Impact Assessment. 1996. 
International Study of the Effectiveness of Environmental Assessment. Final Report Environmental Assessment in a 
Changing World: Evaluating Practice to Improve Performance. Prepared by Barry Sadler. Ottawa, CA, Ministry of 
Supply and Services, 248 p.

Canter L.W. and Kamath J. 1995 “Questionnaire checklist for cumulative impacts”, in Environmental Impact 
Assessment Review, No. 15, p. 311-339.

Chadwick, A., Glasson J., Therivel R. 1994. Introduction to Environmental Impact Assessment: Principles and 
procedures, process, practice and prospects. London, UK, UCL Press, 342p. (The Natural and Built Environment 
Series 1)

Clark, R. 1994. “Cumulative Effects Assessment: a Tool for Sustainable Development”, in Impact Assessment, Vol. 
12, No. 3, p. 319-332.

Cooper, T.A. and Canter, L.W. 1997. “Substantive Issues in Cumulative Impact Assessment: a State-of- Practice 
Survey”, in Impact Assessment, Vol.15, No. 1, p. 15-32.

Council on Environmental Quality. 1997. Considering Cumulative Effects under the National Environmental Policy 
Act. Washington DC, CEQ.

Davies, K. 1992. Addressing Cumulative Effects under the Canadian Environmental Assessment Act: A Reference 
Guide. Hull, CA, Canadian Environmental Assessment Agency.

Federal Environmental Assessment Review Office (FEARO). 1994. Addressing Cumulative Environmental Effects: 
A Reference Guide for the Canadian Environmental Assessment Act.

Federal Environmental Assessment Review Office (FEARO). 1993. Cumulative environmental effects and screening 
under the Canadian Environmental Assessment Act: Consolidated Proceedings. Prepared by Katherine Davies. 
Ontario, CA, FEARO. (Workshop series)

Hydro-Québec. 1993. Grande-Baleine Complex: Feasibility Study. Part 2: Hydroelectric Complex, Book 7: 
Cumulative Impacts. Montréal, CA, Hydro-Québec, 88p.

Kjorven, O. 1996. The Impact of Environmental Assessment: the World Bank’s Experience – Second Environmental 
Assessment Review. Washington DC, World Bank, 146 p. (World Bank

Departmental Working Paper, 16)

McCold, L. and Saulsbury, J.W. 1996. “Including Past and Present Impacts in Cumulative Impact Assessments”, in 
Environmental Management, Vol. 20, No. 5, p. 767-776.

Sadar, M.H., Cressman, D.R. and Damman, D.C. 1995. “Cumulative Effects Assessment: the Development of 
Practical Frameworks”, in Impact Assessment, Vol. 13, No. 4.

Smit, B. and Spaling H. 1995. “Methods for Cumulative Effects Assessment”, in Environmental Impact Assessment 
Review, Vol. 15, No. 1, p. 81-106.



H

Hard Law



-H HARD LAW

H-1

-H HARD LAW

Gilles G. Bérubé

1

1994 5 EIA

EIA

2 EIA

Sadler

Barry Sadler EIA EIA

Sadler

14 3

Sadler

EIA

4

1 Commonwealth Environment Protection Agency, Review of Commonwealth Environmental Impact Assessment,  1994.
2 EIA
3 Barry SADLER, International Studies on Efficiency and Effectiveness of Environmental Assessment: Final Report -

Environmental Assessment in a World in Evolution, 1994.
4

EIA



H-2

Shpyth

1 Albert A. Shpyth
5 EIA 6 7 8

5 Albert A. SHPYTH, The Effectiveness, Efficiency and Fairness of Environmental Impact Assessment in Alberta and 
Saskatchewan: A Case Study of the Old Man and Raffery Dams, 1991, Faculty of Environmental Studies,  York Unversity,  
Ontario, Canada.

6 Shpyth 8

7

Shpyth

8 EIA



I

SSoft Law



-I SOFT LAW

I-1

-I SOFT LAW

Gilles G. Bérubé

Owen J. Lynch Greg Maggio
1

2 Lynch Maggio

3

Lynch Maggio 3

soft law

5

1 Owen J.  LYNCH and Greg MAGGIO, Human Rights,  Environment and Economic Development : Existing and Emerging 
Standards in International Law in  Global Society, 1997, Center for  International Environmental Law Papers and 
Publications, Washington,  D.C.

2 Edith Brown WEISS,  Environmental Changes 
and International Law: New Challenges and Dimensions, United Nations University, 1992, and Lawrence BOISSON DE 
CHAZOURNES, Richard DESGAGN and Cesare ROMANO, Protection Internationale de l 'environnement,  Paris,  
 Editions A. Pedone,  1998

3 1 80
Katherine M. WEIST, Indigenous Peoples Resistance to Development Projects,  Development Induced 

Displacement and Impoverishment Conference, Wadham College, Oxford University, January 3 to 7, 1995.

Charles DRUCKER, "Dam 
the Chico: Hydropower Development and Tribal Resistance" in Tribal People and Development Issues, edited by John H. 
Bodley, Mountain View, CA: Mayfield.



I-2

4

5

6

7

8

Jean-Marc 

Lavieille 3 <Solidarity rights> <The third 

generation of rights> 1 9

2

UNCED 1996
10

4

Lynch Maggio

5

23
6 2 1 2

21
7

21
8

1 15

9 Jean-Marc LAVIEILLE, Droit  international de l 'environnement,  Collection ellipses,  1dition Marketing S.A., Paris,  1988, 
p. 22-23.

10 United Nations, Department for Policy Coordination and Sustainable development,  Report of Expert Group Meeting on 
Identi fication of Principles of International Law for Sustainable Development,  1996.



J



-J

J-1

-J

Gilles G. Bérubé

1992

1989

1991 2 25

1998 6

39 2000

1979 1985

23

1994

21



J-2

1985 6 27 85/337/EEC 1999 3 14 97/11/EC

90/313/ECE

1996 5 6

1996

6 7 5



K



-K

K-1

-K
:

Karin Seelos

EA

EA

EA

(SEA)

(REA)

1

:

:

:

EA 

EIA 2

EA 

( ISO 14001)

( )

( )
:

EA

EA 

1 :

2



K-2

100

( )

   /            
                 

0 10 20 30 40 50 60 70 80 90 100

EA

1

EA

EA

3

1.1  

(SEA)

(REA) ( EA) 

SEA

SEA 

SEA REA EA

3 SEA EA 
EA 

(Riki THERIVEL, Elizabeth WILSON, Stewart THOMPSON, Donna HEALEY and David PRITCHARD, 
Strategic Environmental Assessment ( ),  Earthscan Publications Ltd.,  London, 1992 )



-K

K-3

(

)

EA 

4

1.2  (SEA)

SEA EIA SEA 

(

) EIA

4 (section 4) EIA SEA 5 SEA 

4 (section 4) 6

SEA 

SEA 

4 SEA (European 
Commission ( ) : Case Studies on Strategic Environmental Assessment ( ),  
February 1997)

5 4
a)

b)

6 4

f)



K-4

1.3  

(

)
7

1.4  

EA 

( )

1.5  

EA 

7

1)  
2)  
3)  
4)  
5)  
6)  
7)  

8)  ( )



-K

K-5

2

2.1  

2.2  

9

2.3  

8 SEA SEA SEA 

9 SEA 



K-6

( )

2.4  

�

EIS 

( )

(

( ) )

2.5  



-K

K-7

3

3.1  

3.2  

OECD 

3.3  

ISO 14001 

EMS ( )

3.4  



K-8

4

4.1  

5

5.1  

( )

2

(

)



-K

K-9

5.2

EA 

�



K-10


	③_Annex-3_付録書_表紙
	③_Annex-3_付録・pdf_2-

