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Restoration Thematic Review Il.1 prepared as an input to the World Commission on Dams, Cape Town, www.dams org.

World Commission on Dams. 2000. Dams and Development. Earthscan, London.

IUCN. 2000. Vision for Water and Nature. A World Strategy for Conservation and Sustainable Management of Water
Resources in the 21st Century. IUCN, Gland, Switzerland and Cambridge, UK.
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European Union. 2000. Directive of the European Parliament and of the Council 2000/60/EC establishing a framework
for community action in the field of water policy. European Parliament and Council, Luxembourg.

Department of Water Affairs and Forestry. 1999. Resource directed measures for protection of water resources.
Department of Water Affairs and Forestry, Pretoria.

Jones, G. 2002. Setting environmental flows to sustain a healthy working river. Watershed, Cooperative Research
Centre for Freshwater Ecology, Canberra (http:/freshwater.canberra.edu.au).

Acreman, M.C., 2002. Case studies of managed flood releases. Environmental Flow Assessment Part Ill. World Bank
Water Resources and Environmental Management Best Practice Brief No 8, World Bank, Washington DC.

Acreman, M.C., Adams., B. 1998. Low flow, groundwater and wetland interactions. Report to Environment Agency
(W6-013), UKWIR (98/WR/09/1) and NERC (BGS WD/98/11).

Dunbar, M.J., Acreman, M.C., Gustard, A, Elliott, C.R.N. 1998. Overseas Approaches to Setting River Flow Objectives.
Phase | Report to the Environment Agency Environment Agency, R&D Technical Report W6-161.

See, for example: Tharme, R.E. 2003. A global perspective on environmental flow assessment: emerging trends in

the development and application of environmental flow methodologies for rivers in River Research and Applications
19.
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Souchon, Y., Keith, P. 2001. Freshwater fish habitat: science, management and conservation in France in Aquatic
Ecosystem Health and Management 4 401-412.

Barker, I., Kirmond, A. 1998. Managing surface water abstraction in Wheater, H. and Kirby, C. (eds) Hydrology in a
changing environment, vol1. British Hydrological Society, pp249-258.

Tennant, D.L. 1976. In-stream Flow Regimens for fish, wildlife, recreation and related environmental resources in
Fisheries 1 6-10.

Matthews, R.C., Bao, Y. 1991. The Texas Method of Preliminary In-stream Flow Determination. Rivers 2(4) 295-310.

Hill, M.T., Platts, W.S., Beschta, R.L. 1991. Ecological and Geomorphological Concepts for In-stream and Out-of-
Channel Flow Requirements, in Rivers 2(3) 198-210.

Richter, B.D., Baumgartner, J.V., Powell, J., Braun D.P. 1996. A Method for Assessing Hydrological Alteration within
Ecosystems, in Conservation Biology 10(4) 1163-1174.

Jowett, I.G. 1997. In-stream Flow Methods: A Comparison of Approaches Regulated Rivers: Research and Management.
13(2) 115-128.

Gordon, N.D., McMahon, T.A., Finlayson, B.L, Stream hydrology: An introduction for ecologists Wiley Chichester.

Stalnaker, C.B. and Arnette J.L. 1976. Methodologies for determining in-stream flows for fish and other aquatic life,
in Stalnaker, C.B. and Arnette, J.L. (eds). Methodologies for the determination of stream resource flow requirements:
an assessment. Utah State University, Logan, Utah, 1996 and Espegren, G.D. & Merriman, D.C Development of In-
stream Flow Recommendations in Colorado using R2-Cross, Colorado Water Conservation Board, 1995.
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Richardson, B.A. 1996. Evaluation of in-stream flow methodologies for freshwater fish in New South Wales, in
Campbell, I.C. 1996. Stream protection, the management of rivers for in-stream use. Water studies Centre, Chisholm
Institute of Technology, East Caulfield.

Gippel, C. and Stewardson, M. 1996 Use of wetted perimeter in defining minimum environmental flows, in Leclerc,
M., Capra, H., Valentin, S., Boudreault, A, Cote, Z. (eds) 2000. Ecohydraulics 2000, 2nd International Symposium on
Habitat Hydraulics Quebec City.

Armitage, P., Petts, G. E. 1992. Biotic score and prediction to assess the effects of water abstraction on river
macroinvertebrates for conservation purposes, in Aquatic Conservation 2: 1-17

Extence, C., Balbi, D.M., Chadd, R.P. 1999. River flow indexing using British benthic macro-invertebrates: a framework
for setting hydro-ecological objectives. Regulated Rivers Research and Management 15: 543-574.

King, J.M., Tharme, R.E., de Villiers, M.S. (eds.) 2000. Environmental flow assessments for rivers: manual for the
Building Block Methodology. Water Research Commission Report TT 131/00, Pretoria, South Africa.

King et al. 2000

Arthington, A.H., Long, G.C. (eds) 1997. Logan River Trial of the Building Block Methodology for Assessing
Environmental Flow Requirements: Background Papers. Centre for Catchment and In-Stream Research and
Department of Natural Resources, Queensland, and Arthington, A.H. and Lloyd, R. (eds) 1998. Logan River Trial
of the Building Block Methodology for Assessing Environmental Flow Requirements: Workshop Report. Centre for
Catchment and In-Stream Research and Dept Natural Resources, Queensland.

Arthington, A.H. 1998. Comparative Evaluation of Environmental Flow Assessment Techniques: review of holistic
methodologies. Occasional Paper no. 26/98. Land and Water Resources Development Corporation, Canberra.

Swales, S. and Harris, J.H. 1995. The Expert Panel Assessment Method (EPAM): a new tool for Determining
Environmental Flows in Regulated Rivers, in The Ecological Basis for River Management, edited by Harper, D.M. and
Ferguson, A.J.D. John Wiley and Sons, Chichester.

Thoms, M.C., Sheldon, F., Roberts, J., Harris, J., Hillman, T.J. 1996. Scientific Panel Assessment of environmental flows
for the Barwon-Darling River. New South Wales Department of Land and Water Conservation.

Brizga, S.O., Arthington, A.H., Choy, S.C., Kennard, M.J., Mackay, S.J., Pusey, B.J. Werren, G.L. 2002. Benchmarking,
a "top-down’ methodology for assessing environmental flows in Australian rivers. Proceedings of the International
Conference on Environmental Flows for River Systems, Southern Waters, University of Cape Town, South Africa.

Swales S, Harris, J.H. 1995. The expert panel assessment method (EPAM): a new tool for determining environmental
flows in regulated rivers. Pp. 125-134. In: Harper, D.M., Ferguson, A.J.D. (eds). The ecological basis for river
management. John Wiley & Sons, New York. 614 pp.

Waters, B.F. 1976. A methodology for evaluating the effects of different stream flows on salmonid habitat, in
Orsborn, J.F. and Allman, C.H. (eds) In-stream Flow Needs, p 254-266.

Bovee, K. D. 1982. A guide to stream habitat analysis using the IFIM - US Fish and Wildlife Service Report FWS/OBS-
82/26. Fort Collins, and Milhous, R. T. 1999 History, theory, use, and limitations of the Physical Habitat Simulation
System. Proceedings of the 3rd International Symposium on Ecohydraulics, Salt Lake City, Utah, USA. Available on
CD-ROM only.

Parasiewicz, P. and Dunbar, M.J. 2001. Physical Habitat Modelling for Fish: A developing approach in Large Rivers 12,
2-4, Arch. Hydrobiol. Suppl. 135/2-4. 239-268

Ginot, V. 1995. EVHA, Un logiciel d’evaluation de I’habitat du poisson sous Windows. Bull. Fr. Peche Pisic. 337/338/339.
303-308.

Killingtviet, A. and Harby, A. 1994. Multi Purpose Planning with the River System Simulator - a decision support
system for water resources planning and operation. Proceedings of the First International Symposium on Habitat
Hydraulics, Norwegian Institute of Technology, Trondheim.

Jowett, I. G. 1989. River hydraulic and habitat simulation, RHYHABSIM computer manual. New Zealand fisheries
miscellaneousReport 49. Ministry of Agriculture and Fisheries, Christchurch.

For example, in Germany, see: Jorde, K. 1996. Ecological evaluation of In-stream Flow Regulations based on
temporal and spatial variability of bottom shear stress and hydraulic habitat quality in Ecohydraulics 2000, 2nd
InternationalSymposium on Habitat Hydraulics, edited by Leclerc, M. et al. Quebec City.
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Pusey, B.J. 1998. Methods addressing the flow requirements of fish in Comparative evaluation of environmental flow
assessment techniques: review of methods, in Arthrington,A.H., Zalucki, J.M. (eds). Occasional Paper 27/98. Land and
Water Resources Research and Development Corporation, Canberra.

Alfredsen, K., Marchand, W., Bakken, T. H., Harby, A. 1997. Application and comparison of computer models
quantifying impacts of river regulation on fish habitat in Broch, E., Lysne, D.K, Flatabo, N, Helland-Hansen, E (eds)
1997. Proceedings of the 3rd International conference on hydropower Hydropower ‘97 — Trondheim / Norway 30
June -2 July 1997. A.A. Balkema Publishers, Rotterdam/Brookfield; and Booker, D.J. 2003. Hydraulic modelling of fish
habitat in urban rivers during high flows. Hydrological Processes. 17, 577-599.

Peters, M.R., Abt S.R., Watson, C.C., Fischenich, J.C., Nestler, J.M. 1995. Assessment of Restored Riverine Habitat using
RCHARC. Water Resources Bulletin 31 (4): 745-752; and Nestler, J, Sutton, V.K. 2000. Describing scales of features in
river channels using fractal geometry concepts, in Regulated Rivers: Research & Management 16: 1-22.

Bain, M.B., Finn, J.T., Booke, H.E. 1988. Streamflow regulation and fish community structure, in Ecology 69:382-392;
Bain, M. B. 1995. Habitat at the local scale: multivariate patterns for stream fishes, in Bull. Fr. Peche Pisic. 337/338/339:
165-177; Lamouroux, N., Capra, H., Pouilly, M. 1998. Predicting Habitat Suitability for lotic fish: linking statistical
hydraulic models with multivariate habitat use models, in Regulated Rivers, 14. 1-11.

Guensch, G.R., Hardy, T.B., Addley, R.C. 2001. Examining feeding strategies and position choice of drift-feeding
salmonids using an individual-based, mechanistic foraging model. Can J Fish Aquat Sci 58 (3): 446-457.

Hardy, T.B. 1998. The future of habitat modeling and in-stream flow assessment techniques, in Regulated Rivers 14
(5): 405-420.

See, for example, Hardy, T.B. and Addley, R.C. 2001. Evaluation of Interim In-stream Flow Needs in the Klamath River,
Phase Il Final Report. Institute for Natural Systems Engineering, Utah State University.
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Crance, J. H. 1987. Guidelines for using the Delphi Technique to develop habitat suitability index curves. US Fish and
Wildlife Service Biological Report 82(10.134). Fort Collins, USA.

King, J., Brown, C. and Sabet, H. (in press) A scenario-based holistic approach to environmental flow assessments for
rivers, in Rivers Research and Applications.

Poff, N.L., Allan, J.D., Bain, M.B., Karr, J.R., Prestegaard, K.L., Richter, B.D., Sparks, R.E., Stromberg, J.C. 1997. The
natural flow regime, in Bioscience 47, 769-784.

National Research Council, 1992. Restoration of aquatic ecosystems - science technology and public policy. National
academic press, Washington DC, USA.

United Nations, Conference on Sustainable Development, 1992.
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Graphic adapted from G.W. Annandale. 2000. Reservoir Conservation and Sediment Management, Engineering &
Hydrosystems Inc..

World Commission on Dams. 2000 Dams and Development. Earthscan, London.

Working for Water Programme Webpage, Department of Water Affairs and Forestry of the Republic of South Africa.
http://www.dwaf.gov.za/wfw/

Hirji, R.F, Ziegler, T.H.R. 1999. Ensuring Environmental Quality In Water Resource Projects, HRW, December Issue; see
also the Lesotho Highlands website http://www.lhwp.org.ls/

World Commission on Dams. 2000. Dams and Development. Earthscan, London.

Snowy Mountains Project and Governance of the Murray-Darling Basin Initiative websites at http://www.snowyriver.
nsw.gov.au/srsc’homepage//home.htm and http://www.mdbc.gov.au/about/governance
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References for the examples are: Norris Dam: Outstanding Stewardship of American Rivers, 10 Hydro Projects Cited
for Environmental Accomplishments, National Hydropower Association, 2001; Priest Rapids and Wanapum Dams:
citation as above; Arrow Rock Dam: see US Bureau of Reclamation at http://www.usbr.gov/main/ and http://www.
usbr.gov/pn/programs/arrowrockvalve/feis/complete.pdf; Stave Falls Replacement Project: Stave River Water Use
Plan — Report of the Consultative Committee October 1999. See also http://eww.bchydro.bc.ca/wup/completed/
stave_ruskin/

IRN, Getting Old: Dam Ageing and Decommissioning, at http://www.irn.org.

World Commission on Dams, Case Study of the Pak Mun Dam. 2000. A at http:www/dams.org; and more recent
articles on the Thailand Cabinet decision in 2002 to keep the gates open four months a year -
http://www.mekongwatch. org/english/country/thailand/pakmun.html.

RiverNet at http://www.rivernet.org/general/dams/decommissioning/decom3_e.htm

Gauvin, C.F. 1998. Who Should Pay For Dam Removal?. World Rivers Review, Volume 13, No. 1/ February; and the
Natural Resource Council of Maine (USA), at http://www.maineenvironment.org/Edwards_Dam/

WWEF Poland. 2000. An options assessment for the Wloclawek dam: threats and solutions and
http://www.wwf. pl/0206022335_newsen.php.

European Union. 2000. Directive of the European Parliament and of the Council 2000/60/EC establishing a framework
for community action in the field of water policy. European Parliament and Council, Luxembourg.

Aylward et al. 2001. Financial Economic and Distributional Analysis: World Commission on Dams, Cape Town.

Howe, C.W, Policy Issues and Institutional Impediments in the Management of Groundwater: Lessons from Case
Studies in Environment and Development Economics (2002). 7 (at 769-795).

http://www.deschutesriver.org/
National Hydropower Association 2001. Outstanding Stewardship of America’s Rivers. Washington, DC.
National Fish and Wildlife Foundation at http://www.nfwf.org

Pagiola, S. Paying for Water Services in Central America: Learning from Costa Rica, in Pagiola, S, Bishop, J, Landell-
Mills, N. 2002. Selling Forest Environmental Services: Market-based Mechanisms for Conservation, Earthscan, London;
and Rojas, M. and Aylward, B. (in press). What are we Learning from Experiences with Markets for Environmental
Services in Costa Rica? A Review and Critique of the Literature. Report to IIED, International Institute for Environment
and Development, London.

Stevens, J.B., Adams, R.M., Barkley, D., Kiest, L.W., Landry, C.J., Newton, L.D., Obermiller, F.W., Perry, G.M., Seely, H.,
and Turner, B.P. 2000. Benefits, Costs, and Local Impacts of Market-based Streamflow Enhancements: The Deschutes
River, Oregon. Rivers 7 (2):89-108.

Bjornlund, H., and McKay, J. 2000. Aspects of Water Markets for Developing Countries: Experiences from Australia,
Chile, and the US in Environment and Development Economics 7 (769-795).

As recommended by Bjornlund, H., and McKay, J. 2000.
Otto, B. 2000. Paying for Dam Removal: A Guide to Selected Funding Sources. American Rivers, Washington DC.
Adams et al, cited above.

Ostrom, E., Schroeder, L., and Wynne, S Institutional Incentives and Sustainable Development. Infrastructure Policies
in Perspective, p8, in Sabatier, P.A. (ed) 1993. Theoretical Lenses on Public Policy, Westview Press, Inc, Boulder.

Knowler, D. 1999. Incentive Systems for Natural Resource Management: The Role of Indirect Incentives in
Environmental Report Series No. 2, FAO, Rome.

Colorado School of Law. 1997.

Jaeger, W.K., Doppelt, B. 2002. Benefits to Fish, Benefits to Farmers: Improving Streamflow and Water Allocation in
the Northwest. Oregon State University, Corvallis.
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For a review of the South African situation see: Stein, R. 2002. Water Sector Reforms in Southern Africa: Some Case
Studies in Hydropolitics in the Developing World: A Southern African Perspective (Turton and Hinwood Eds, 2002)
and American University. 2001. South Africa’s Water and Dam Safety Legislation: A Commentary and Analysis on
the Impact of the World Commission on Dams’ Report, Dams and Development, International Law Review, Volume
16, Number 6. For a review of the Australian situation see: Arthington, A. and Pusey B, 2003. Flow Restoration and
Protection in Australia, Rivers Research and Applications, and Scanlon J. 2002. From Taking to Capping to Returning:
The Story of Restoring Environment Flows in the Murray Darling Basin in Australia, SIWI Annual Conference.
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U.S. Wild and Scenic Rivers Act: (P.L. 90-542, as amended), (16 U.S.C. 1271-1287).

1997, as amended.

National Water Act. Act 36 of 1998.

See paragraph 25 (c).

See Chapter 4.4.6. For a recent case study see Dyson, M. Scanlon, J. 2002. Trading in Water Entitlements in the
Murray-Darling Basin in Australia — Realizing the Potential for Environmental Benefits, p14. IUCN ELP Newsletter

Issue 1, available at: www.iucn.org/themes/law.

See National Competition Council, Compendium of National Policy Agreements — Second Edition, June 1998.
See National Competition Council, Compendium of National Policy Agreements at page 99.
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National Wildlife Federation and others v. United States Army Corps of Engineers, 132 F.Supp.2d 876 (D. Or. 2001).

See the Berlin Recommendations from the International round table on transboundary water management in 1998
and the Report of the World Commission on Dams, 2000.
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King, J.M., Tharme, R.E., de Villiers, M.S. (eds.) 2003. Environmental flow assessments for rivers: manual for the
Building Block Methodology. Water Research Commission Technology Transfer Report No. TT131/00. Pretoria, South
Africa.
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