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WORLD BANK

WATER SEMINAR

Dear Friends ofWater,

Bank since it is the lint fully integrated seminar on irater resources. For this event, we
S^u^l integrated .pproach, stimuUting the presentation ofa"""*"*1
~n',££..d g"S.g staff«»d experts from irrigotion, irater supply, nnd theSSSSLTlta. this sLinnr is an effort to put into practice whnt™udvocntad .n the
Bank's 1993 Water Resources Management Policy.

The transition from asectoral to across-sectoral approach to ™ter ™™™V
management offers many challenges. Dialogue among ourselves and learningfrom one
TthS wm h°eVP to mJthe chalenges ahead. The seminar is an opportunity for us to
learn. We hope we have provided good conditions for successful interaction.

We are grateful to all those who have made this transition possible, in particular to
all the s^ea^hairpersons, and member, of the Thematic Tea*.and of the Organizing
Committee, We look forward to your contributions and active participation.

Salah Darghouth
Division Chief, MN2NE

Chair, Seminar Organizing Committee

**^Goy Le Moigne
Senior Advisor, Water Resources

Water Thematic Team Coordinator

DECEMBER 11-13. WESTF,ELDS INTERNATIONAL CONFERENCE CENTER
Chantilly. Virginia
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Monday. BBCBMBEB 111995

6:00-7:00 pm Reception (The Rotunda)

I 7:00-8:00 pm
I
i
i

I8:00 pm

o
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Dinner (The Jeffersonian Room)

OPENING ADDRESS: The World BankWater Resources Management
Agenda: Challenges Ahead

Chairperson: Salah Darghouth
Speaker: GuyLeMoigne

DECEMBER 11-13. WESTFIELDS ,NTERNAT,ONAL CONFERENCE CENTER KjSI _^
— CHANTILLY. VIRGINIA LgT£*
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WORLD BANK

WATER SEMINAR
nTRgnAYDECPM™* 12, 1995-MORNING

7:30-9:00 am Breakfast (Restaurant)

9:00-9:45 am PLENARY SESSION
KEYNOTE ADDRESS

Chairperson: GuyLeMoigne
Keynote Speaker: Ismail Serageldm

The Washinotonian Room

9:45-11:30 am GROUP SESSIONS

i I

GROUP 1

Basin Water

Management

Chairperson:
Narendra Sharma

(A) Tanzania National
Water Strategy
FredNjau
(B) Pangani and Rufiji
Basins (Tanzania)
RafikHirji

Grand Dominion 1

GROUP2

Intersectoral Aspects
ofWater Management

Chairperson:
MarittaKoch-Weser

(A) Shanghai, China
Michael Burley
(B) Madras, India
Keith Ohlitas &
Michael WhUhread

Grand Dominion 2

GROUP3

Country Water
Management

Chairperson:
StephenLintner

(A) Jordan
Andrew Macoun &
Chris Ward
(B) ThePhilippines
Jeffrey Gutman,
Penelope Brook-Cowen
&MeiXie

(C) Reforming Water
Policies-EDI Activities
Francois-Marie Patorni

Grand Dominion 3

GROUP4

International Water
Management

Chairperson:
Sushma Ganguly

(A) Lessons from Bank
Experience
W. Robert Rangeley
(B) Lake Victoria
Lars Vidaeus

(C)The Ganges
Salman Salman
(D) GET andNew
International Waters
Richard Paton

Grand Dominion 4

11:30-11:45 am

11:45-12:45 pm

Coffee (The Rotunda)

PLENARY SESSION
GENERAL DISCUSSION

Chairperson: GuyLeMoigne

The Washingtonian Room

12:45-2:00 pm Lunch (Restaurant)
INTERNATIONAL CONFERENCE CENTER

CHANTILLY. VIRGINIA mDECEMBER 11-1 3. WESTFIELDS
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WORLD BANK \L
WATER SEMINAR Tuesday,December 12,1995 afternoon

2:00-2:45 pm

2:45-4:30 pm

GROUP1

Water Rights and
Water Markets

Chairperson:
John Briscoe

(A) Chile
K. William Easter

(B) California
Richard Howitt

(C) Mexico
Douglas Olson

PLENARY SESSION

KEYNOTE ADDRESS

Chairperson: Kevin Cleaver
Keynote Speaker: John Briscoe

The Washingtonian Room

GROUP SESSIONS

GROUP2

Restructuring
Institutions

Chairperson:
Salah Darghouth

(A) Office du Niger
(Mati)DjibrilAw&
ChantalDejou
(B) U.S. Bureau of
Reclamation

Sam Guy

GROUP3

User Participation

Chairperson:
David Steeds

(A) Indonesia: Irrigation:
and Water Supply
Bert Kramer and

Vicente Paqueo
(B) Vietnam
PhanSyKy
(C) Update on Bank
experience in other areas
Joma Mohamadi and

Peter Sun

Grand Dominion 3

GROUP4

Private Sector

Participation

Chairperson:
Guillermo Yepes

(A) Brazil (Irrigation)
Gabriel Azevedo
(B) Colombia & Spain
(Water Supply)
JuanRas

(C) Argentina & Chile
Bank study tour report
Guillermo Yepes

Grand Dominion 1 Grand Dominion 2
Grand Dominion 4

4:30-5:00 pm
5:00 -6:00 pm

j 6:00-6:30 pm
il 6:30-7:30 pm

7:30-8:30 pm
j: 8:30-10:00pm

Coffee (The Rotunda)

PLENARY SESSION

GENERAL DISCUSSION

Chairperson:Kevin Cleaver

The Washingtonian Room

Free Time

Reception (The Rotunda)
Dinner (Restaurant)
OPEN PRESENTATIONS (ToBe Announced During Seminar)

december 11-13. westfields international conference center

Chantilly. Virginia



1995

WORLD BANK

WATER SEMINAR
Breakfast (Restaurant)

WRDNESDAY nFTKMBERn, 1<>95 MORNING

7:30-8:30 am

8:30-9:30 am PLENARY SESSION
KEYNOTE ADDRESS

Chairperson: AnUSood
Keynote Speaker: Caio Koch-Weser

The Washingtonian Room

9:30-11:00 am GROUP SESSIONS

GROUP 1

Drainage Water
Re-use

IChairperson:
\Shawki Barghouti

(A) Califomia/San
Joaquin Valley
Vashek Cennnka
(B) Constructed
Wetlands

J. Walter Ochs & Jan
Post

Grand Dominion 1

GROUP2

Water Conservation
and Re-use

Chairperson:
John Hayward

(A)Israel
Emanuel Idelovich
(B) ChinaQucun
Aquifer
Usaid El-Hanbali

Grand Dominion 2

GROUP3

Risk Analysis in Water
Supply and Sewerage

Projects

Chairperson:
Klas Ringskog

(A)JPC
LizBronder

(B) MIGA
Daniel Wagner

Grand Dominion 31

GROUP4

Economic Analysis

Chairperson:
Ricardo Halperin

(A) Economic Analysis
at the World Bank
Pedro Belli
(B) Economic Analysis
ofWater Projects
MikeGarn

Grand Dominion 4

11 ::00-11:30 am

11:30-12:30 pm

Coffee (The Rotunda)

i i

o 12:30-2:00 pm Lunch (Restaurant)

PLENARY SESSION
GENERAL DISCUSSION

Chairperson: AnUSood

The Washingtonian Room)

DECEMBER 1 1-13. WESTFI
ELDS INTERNATIONAL CONFERENCE CENTER

CHANTILLY. VIRGINIA H



2:00-3:00 pm

3:00-4:00 pm
4.00 pm
5:00 pm
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WORLD BANK

WATER SEMINAR
WEDNESDAY DECEMBER H 1995-APTERNOON
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Chairperson: GuyLeMoigne
PanelMembers: Alex A. McCaUa, Anthony Pellegrini, andAndrew Steer

The Washingtonian Room

SEMINAR WRAP-UP Guy Le Moigne (The Washingtonian Room)
Buses Depart for World Bank
Arrival at World Bank

6

I
11

!

I

ii
NTERNATIONAL CONFERENCE CENTER TfPf^l 1|

CHANTILLY. VIRGINIA ^gDgg
DECEMBER 11-13. WESTFIELDS I



c

o

1995

WORLD BANK

WATER SEMINAR

ABSTRACTS OF PRESENTATIONS

Tuesday. Dumber 12.1995

Theme Coordinator: Stephen Lintner, ENVLW
Chairperson : Guy Le Moigne, AGRDR

PLENARY: Keynote Address by Ismail Serageldin
Vice President, Environmentally Sustainable Development

GROUP 1: BASIN WATER MANAGEMENT

Chairperson: Narendra Sharma, AFTES

(A) Tanzania National Water Resources Strategy

FredNjau, Ministry ofWater, Energy, and Minerals, Government of
Tanzania.

Highlights Bank's involvement in river basin management and smallholder
irrigation improvement as part ofTanzania's water resources strategy preparation
process. Water and land use conflicts and their economic implications,
institutional constraints, proposed interventions and progress to date will be
discussed. Lessons will bedrawn for water resources management (WRM) in sub
Saharan Africa.

DECEMBER 11-13. WESTFIELDS INTERNATIONAL CONFERENCE CENTER
Chantilly. Virginia
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(B) Pangani and Rufiji Basins, Tanzania

Rafik Hirji, ENVLW

Summarizes the principal issues and challenges for managing the nation's water
resources and describes a phased, participatory approach to strategy formulation
adopted by government, together with the Bank. The phases include: water sector
review; rapid assessment; seminar on WRM in Tanzania; river basin management
and smallholder improvement projects. The phases provide the steps towards the
formulation of a national strategy.

GROUP 2: INTERSECTORAL ASPECTS OFWATER MANAGEMENT

Chairperson: Maritta Koch-Weser, ASTEN

(A) Shanghai, China

MichaelBurley, Mott McDonald, UK

The need to ensure sustained water supply to China's major cities gives rise to
difficult institutional, logistical, quantity and quality challenges. These are
highlighted by Shanghai, where the Municipal Government has made continual
and major investments to support economic growth and industrial production in
eastern China while facing pricing and competing-use dilemmas. The Bank is
supporting these initiatives which aim to optimize environmentally-sound water
use, through the on-going Shanghai Environment Project and the Taihu Basin
Flood Control Project. The strategies considered by Shanghai and the solutions
adopted will be reviewed along with comments on similar challenges in the
highly-industrialized Liaoning Province ofChina.

(B) Madras, India

Keith Oblitas and Michael WhUbread, SA2AW

The initiatives underway, next steps and future options in the State of Tamil
Nadu, India tofacilitate the allocation ofwater between competing uses inthe
State and its main city, Madras will be outlined. The Bank-assisted Tamil Nadu
Water Resources Consolidation project and Madras Water Supply and Sanitation
project are assisting changes in State policy, institutions, and capacity building to
confront water scarcity, allocation and environmental issues.

2



GROUP 3: COUNTRYWATER MANAGEMENT

Chairperson: Stephen Lintner, ENVLW

(A) Jordan

Andrew Macoun and Chris Ward, MN2NE

Presents results and lessons from the Bank's involvement in preparing a Water
Sector review for Jordan, one of the driest countries in the world. The Water
Country Team-based approach to addressing assistance needs in the water sector
will be outlined. The experience of the Jordan Water Sector review will be
presented. The focus will be on the process of formulating acountry strategy and
on lessons relevant to Bank staff.

(B) The Philippines

Jeffrey Gutman, EAIAE, Penelope Brook Cowen, TWUWS/EAHN, and
MeiXie, EAIAE.

In July 1995, the government passed special legislation in the form of the Water
Crisis Act, in a bid to facilitate solutions to a water crisis. Subsequently, the
Bank's EAIAE and EAIIN were asked to assist in the preparation of an action
plan for the implementation of the Act. ATen Point Action Plan was produced
after due consultations. The Plan seeks to integrate work to improve efficiency
and accessibility of urban water and sanitation services with ongoing work
towards the strengthening ofwater resource management inthe country.

(C) Reforming Water Policies: EDIActivities

Francois Marie-Patorni, EDIEN

Objectives, progress to date, and upcoming activities under EDI's Water policy
reform program will be presented. The Program focuses on four areas: National
Water Strategy formulation; River Basin Management; Reforms and Private
Sector Participation; Participatory Irrigation Management

o
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GROUP 4: INTERNATIONAL WATER MANAGEMENT

Chairperson: Sushma Ganguly, AF2AE

(A) International Waters - Process and Evolution

Robert Rangeley, Rangeley Associates

Many rivers cross international boundaries and this aspect of WRM is
increasingly becoming important for external support agencies The mam
principles of managing international waters and their application with illustrations
will be reviewed. How these principles and applications match the Bank s
operational policies will be discussed. Conclusions on the relevance and potential
for donor involvement in international waters will be examined.

(B)Lake Victoria m

Lars Vidaeus, ENVGC

The Lake Victoria Environmental Management Program fits into the strategies of
the Governments of Kenya, Uganda, and Tanzania towards strengthening national
resource management institutions required to support regional programs and
establishing aprogram to manage fisheries, lake water pollution and land use in
the wetlands in the region. Several million people use the lake waters and it is
also a repository for human, agricultural and industrial waste. Increasmg
population and demands on water are making the lake environment unstable. The
environmental and water use issues related to the Lake Management Program will
bediscussed in the context of managing international waters.

(C) The Ganges

Salman Salman, LEGSA

The roots of the dispute between India and Bangladesh on the Ganges river will
be examined and attempts to reach an agreement between the countries on the
sharing of the Ganges waters, including augmentation of dry season flow, will be
discussed. Agreements reached and current status will be reviewed.



(D) GEF: International Waters Policy

Richard Paton, ENVGC

GEF has recently amended its policy for support ofinternational rivers issues.
The rationale for change, consensus reached and elements of the new policy will
be shared.

Theme Coordinator: Ashok Subramanian, AGRPW
Chairperson : Kevin Cleaver, AFTDR

PLENARY: KeynoteAdddress by John Briscoe
Chief, Water and Sanitation Division
Transportation, Water, andUrban Development Department

GROUP 1: WATER RIGHTS AND WATER MARKETS

Chairperson: John Briscoe, TWUWS

(A) Chile

K. William Easter, University ofMinnesota

Chile has taken a number of steps in assigning tradable water rights to users. The
outcome ofthe water rights program will bereviewed through a detailed study on
effects on various stakeholders. Facilitating and constraining factors in adopting
such a programwill be discussed.

(B) California

Richard Howitt, University of California, Davis

Water markets have recently evolved inCalifornia and have stimulated incentives
to modify current water rights. The presentation uses examples ofactual
transactions to illustrate the current impediments to increased water markets.
California's experience shows that markets are an integral part of reallocating
supplies and providing incentives for efficient use. However, problems arising
from markets such as third party effects, groundwater depletion and conveyance
capacity require that water rights are appropriately modified. o
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(C) Mexico

Douglas 0Ihmi,LA2NR

Examines the application of water rights policies to Mexico to carry forward the
reform process initiated in the 1980s to improve conservation, decentralize water
management, build government-user partnership and improve financial
sustainability.

GROUP 2: RESTRUCTURING INSTITUTIONS

Chairperson: Salah Darghouth, MN2NE

(A) Office du Niger, Mali

DjibrilAw, AF4AE and Chantal Dejou, AF5AE

Discusses recent developments that led to a tripling of paddy yields in a large
irrigation scheme in sub-Saharan Africa managed by the Office du Niger, Mali.
Emphasis is on institutional reforms, especially the process of streamlining the
parastatal's functions, divesting some services, laying off redundant stair,
enhancing beneficiary participation and securing land tenure. The process ot
managing such change, including donor coordination, will be reviewed.

(B) US Bureau ofReclamation

Sam Guy, ASTEN/USBR

Describes the recent restructuring of the US Bureau of Reclamation focusing on
the process used, internal and external reactions, and current status. The USBR is
highly respected in the world water resources community and the restructuring
process and its effects are being followed very closely by similar institutions
worldwide.

GROUP 3: USER PARTICIPATION

Chairperson: David Steeds, AGRPW

(A) Indonesia: Irrigation and Water Supply

Bert Kramer, EA3AG and Vicente Paqueo, EA3PH

User participation in irrigation (Kramer) will touch upon two Bank supported
programs the turnover ofpublic irrigation schemes to water users and the



irrigation service fee program. Sustainability ofthe turnover schemes will be
discussed. Conditions for successful implementation of the service fee program --
such as fair detenriination offees and use ofthe money collected for maintenance
ofthe system - will also be reviewed. Participatory approach to project
development and management in water supply (Paqueo) will be reviewed with
illustrations from the Water Supply project for Low Income Communities and the
Rural Water Supply Pilot project. Evolving rules ofparticipation and
management ofthe system and feedback from users on quality of service will be
discussed. Facilitating and constraining factors within the Bank for the adoption
ofaparticipatory approach will be outlined.

(B) Vietnam

Phan SiKy, Vice Minister, Ministry ofWater Resources

Reviews the experience ofuser participation in Vietnam and discusses options for
government-water user partnership in irrigation management.

(C) Update on Bank Experience in other areas

Joma Mohamadi, EC1AE and Peter Sun, EDIEN

Reviews the experience oflarge scale transfer of irrigation systems management
to water users in turkey. Since mid 1993, about one million hectares or about 60
per cent ofthe area managed by government has been transferred. The main
results are reduced spending and subsidy by government, improved water delivery
to users, improved maintenance and increased agricultural production. EDI's
Participatory Irrigation Management Program has played an important role in
supporting the transfer ofexperience from one country to another through study
tours and action oriented educational experiences. The programs and plans of
EDI inthis regard will bepresented and reviewed.

GROUP 4 : PRIVATE SECTOR PARTICIPATION

Chairperson: Guillermo Yepes, TWUWS

(A) Brazil Irrigation

GabrielAzevedo, LA1ER

The potential for private investment in irrigation will be reviewed through an
assessment of Bank-financed public irrigation projects in Brazil. The Jaiba
Irrigation project will be discussed to illustrate an attempt to develop anew model
of investments in irrigation. Conditions under which private investment will be
forthcoming will be discussed.
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(B) Colombia and Spain(Water Supply)

Juan Ras, Groupo AGBAR

The experience ofSpain and Colombia in private sector participation in joint
ventures with public authorities will be presented. Joint ventures provide long
term solutions, where investments are mhiimized, bureaucratization isavoided
and goals common to public and private interests are created. The importance of
trainingis emphasized.

(C) Argentina and Chile Bank Study Tour Report

Guillermo Yepes, TWUWS

Reflections ontherecent (November 6-16,1995) Bank study tourto thetwo
countries will be shared.

Wednesday, December 13.1995

THEME 3: WATER CONSERVATION AND REUSE AND ECONOMIC ASPECTS
.••:::;::-:::-:-::: • :•"•: ' • .' .. • . • «*x*x*:*xvx-:

Theme Coordinator: Guillermo Yepes, TWUWS
Chairperson : Anil Sood, EMTDR

PLENARY: Keynote Address by Caio Koch-Weser
Managing Directorpesignate), Operations

GROUP 1 DRAINAGEWATER REUSE

Chairperson: Shawki Barghouti, SA2AW

(A) California/San Joaquin Valley

Vashek Cervinka, Department ofAgriculture, California

Severalfarms in Californiaare using a methodfor salt removalon irrigated
farmland. The methodutilizesdrainage wateras a resource to sequentially
irrigate trees and crops with progressively increasing salttolerance. Drainage
water, with leached salt, flows fromconventional farm cropsto salt tolerant trees,
then halophytes, and into a solar evaporator. The reduced volume ofdrainage



water evaporates and salt crystallizes in the solar evaporator. This experience and
the potential for its spread will bereviewed.

(B) Constructed Wetlands

Walter Ochs, AGRPWand Jan Post, ENVLW.

Anew concept for water quality improvement will beintroduced. Water
discharged from irrigation systems or from agricultural areas through drainage
systems is often polluted from agricultural chemicals and salts that are leached
from the root zone ofcrops. Constructed wetlands which are designed topermit
drainage water to flow through them are expected toimprove water quality and
provide other environmental benefits. Potential wetland functions that provide
multiple benefits to the environment while improving water quality, together with
two examples ofBank supported efforts inconstructed wetlands, will be
discussed.

GROUP 2 WATER CONSERVATION AND REUSE

Chairperson: John Hayward, EMTAW

(A) Israel

Emanuel Idelovich

Israel has pioneered policies, technologies and systems inwater conservation and
reuse. As other countriesin the middleeast and elsewhereface similar situations
ofscarcity, the lessons ofwater management inIsrael are increasingly relevant.
The country's experience will bereviewed and current status outlined.

(B) China QucunAquifer

Usaid El-Hanbali, EA2RS

Groundwater management isan important element ofwater augmentation and
conservation. The Bank's involvement in the Qucun Groundwater Recharge
Scheme in China will be reviewed. The genesis of thescheme, evolution during
project processing, and progress to date will be outlined. Agreement with the
borrower on steps to implement the scheme has led to its successful execution.
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GROUP 3:
RISK ANALYSIS IN WATER SUPPLY AND SEWERAGE PROJECTS

Chairperson: Klas Ringskog, LATAD

(A)IFC

LizBronder,lYC

Issues facing private concessionaires, operators and lenders in water projects will
be reviewed. Conditions for private sector participation, "financeabihty" of
projects and risk mitigation measures that can be taken in restructunng contractual
agreements for BOT/concession will be examined. Issues in risks facing projects
at the municipal level will beaddressed.

(B) MIGA

Daniel Wagner, MIGA

Focus will be on the role ofpolitical risk insurance in mitigating the risks that a
government will interfere in the operation ofor control ofaproject. Means of
protection against the risks ofexpropriation, currency inconvertibility/non-
transfer, and war and civil disturbance utilizing MIGA's Guarantee program will
be discussed.

GROUP 4: ECONOMIC ANALYSIS

Chairperson: Ricardo Halperin, ECUN

(A) EconomicAnalysis atthe World Bank

Pedro Belli, OPRPG

The economic analysis ofprojects relevant to today's needs starts from adifferent
conception of the role ofgovernment and asks adifferent set ofquestions than the
methodology of the 1970s. The new methodology should look at the project from
the perspective ofthe implementing agency, the government, and the country. It
should try to assess whether all of the main actors have the economic and
financial incentives to implement the project as designed, identify and measure
external effect ofprojects, extend the analysis to health and education, and
provide amore systematic assessment ofrisk.

10
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(B) EconomicAnalysis of Water Projects

Mike Gam, TWUWS

Issues in economic analysis ofwater projects, including the definition ofthe
major functions ofappropriate economic analysis, will be discussed. In addition
to economic input into rate of return analysis, aspects ofthe project - demand and
benefit estimation; tariff setting; structures and implications oftariffs for demand;
and risk assessment - where additional economic input ismost needed and where
it can be expected to make the greatest contribution to improved project
performance will be reviewed. Data and examples from the Bank's regions will
be provided.

'
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Division Name

WORLD BANK
PARTICTPANTS

Tifls

AF1AE Larson, Jeri
AF1AE Yudelman-Block
AF1EI Gambrill, Martin P.
AF1EI Shepherd, Kenneth J.
AF2EI Ruiz,L.Keta
AF2EI Talai, Jraj
AF2EI Tschanneri, Gerhard
AF4AE Aw.Djibril
AF4IN Diou, Christian
AF5AE Dejou, Chantal
AF5AE Oka, Abddkrim
AF5IN FalLMatar
AF5IN Harth, Alberto
AF5IN Janssens, Jan G.
AF5IN Pean, Leslie J.R.
AF5IN Powers, Marie Yvonne
AFTES Grey, David R. C.
AGRAF Ter Vrugt, Johannes H.R.
AGRDR Giltner, Sandra
AGRDR LeMoigne, Guy J-M
AGRDR McCalla, Alexander F.
AGRPW Gadelle, Francois
AGRPW Matthews, Geofftey J.
AGRPW Ochs, Walter John
AGRPW Plusquellec, Herve L.
AGRPW Purcell, Randall B.
AGRPW Smedema, Lambert K
AGRPW Steeds, David R.
AGRPW Subramanian, AshokK
ASTEN Guy, Sammie Dean
ASTEN Koch-Weser, Maritta R. V.B.
ASTEN Spencer, Geoffrey
CGIAR Lajaunie, Marie-Laure
ECIAE Bromhead, Marjory-Anne
EAIAE Gutman, Jeffrey S.
EAIAE Xie,Mei

Sanitary Engineer
Sr. WaterResources Mgmt Spec.
Economist

Sr.MunicipalEngr. -
Sr. Agriculturist
Municipal Engineer
Sr. Economist
Sr.Environmental Spec.

Division Chief
Sanitary Engineer
Sr.Projects Officer
Financial Analyst
Sr. WaterResources Engineer
Sr. Agronomist
Consultant
Sr. Adviser

Director

Consultant
Sr. Water Resources Engineer
Principle Drainage Spec.
Irrigation Adviser
Consulant

Consultant

Division Chief
WaterInstitutionsDevelopment
Untitled
Division Chief
Irrigation Engineer
Projects Assistant

Division Chief
Water Resources Mgmt. Spec.

Exk RoomNo.

38121

34665

31933

34079

33095

34158

33357

34749

24927

87247

33092

34835

34125

32382

30444

30342

85028

81566

30354

30357

30348

35571

38792

38711

30359

87212

33286

82642

38732

80454

30362

Jll-025

Jll-064

J4-083

J10-079

J6-129

J6-123

J9-141

J9-129

J4-135

J4-129

J4-125

J4-127

J3-121

S8-U7

S8-048

S8-051

S8-055

S8-023

S8-041

S-8037

S8-029

S8-027

S8-052

S8-033

S8-045

MC8-305

MC8-427

MC8-104

S7-054

E8-071

E8-076

CHANT:LI-V. VIRGINIA
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EAIIN Pancaroglu, Erdogan
EA1VN Pham,CuongHung
EA2CH Plant,George N.
EA2RS El-Hanbali, Usaid I.
EA2RS Fujimoto,Naoya
EA2RS Reidinger, Richard B.
EA3AG Kramer, Engelbert L.
EA3AG Pnmtel, Jan
EC3AI Van Tuijl, Willem
EA3IN Iyer, Rajagopal S.
EA3IN Khanna,Anupam
EA3IN Whitehead, Stuart
ECIAE Mohamadi, Joma Mohamad
EC1IN Coyaud, Daniel Paul
EC1IN Halperin, Ricardo A
EC1IN Ikegami,Takao
EC1IN SunjaKim
EC3AS Whitford,PeterW.
EC3HR Klees, Rita
EC4NR Soderstrom, Sari K
EC4NR Stephenson, L. Kathleen
EDIDR Groenfeldt, DavidJ.
EDEN Dankova, Rimma
EDEN Fields, Deborah
EDEN Jarquin, Javier A.
EDEN Patomi, Francois-Marie
EDEN Reliquet, C.
EDEN Sun, PeterP.
EMTAW Kindler. Janusz
EMTAW Koenig, Peter
EMTAW Kuffner,Ulrich
EMTEN Peabody, Norval Stanley
ENVGC Paton, Richard A
ENVLW Busia,AwaB.
ENVLW Hirji, Rafik Fatehali
ENVLW Lintner, Stephen F.
ENVLW Robelus, Robert A.
HRGLL Husain, Tariq
HRGLL Nobakht, Hoveida
LA1ER Azevedo, Gabriel
LA1ER Gross, Daniel R.
LA1ER Simpson, Larry
LA1ER Wittenberg, Peter

Sr. SanitaryEngineer
Operations Officer
Sr. Operations. Officer
Sr. Irrig.Engineer
Consultant

Sr. Agric. Economist
Sr. Irrig. Engineer
Sr. Irrig.Engineer

Sr.Management Spec.
Division Chief
Sr. Urban Finance Spec.
Sr.Ing. Engineer
Sr. Sanitary Engineer
Division Chief
SanitaryEngineer
Financial Analyst
Unit Manager

Consultant

Environmental Economist
Sr. Policy Analyst
Consultant

Consultant

Consultant

Consultant

Principal Water Resources Mgr.
Urban Specialist
Sr. Agric.Economist
Sr. WaterResources Mgmt. Spec.
Sr. Project. Officer
Principal Water Resources Eng.
Consultant

Consultant

Consultant

Environmental Spec.
Principal Environ. Spec.
Environmental Assess. Spec.
Manager
Consultant

Sr. Anthropologist

Sr. Irrig. Engineer

82920 D8-077

81925 D7-081

85677 D7-101

84065 D7-083

31908 MC9-429

87029 MC9-432

30840 MC9-349

81140 MC9-333

82429 MC9-339

32259 H5-069

32294 H5-129

38755 H5-143
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TOWARDS AWATER RESOURCES MANAGEMENT STRATEGY IN TANZANIA:
A PHASED APPROACH

INTRODUCTION

The economy ofTanzania is mainly based on agricultural production, livestockhydropo^er fSes and industry. Since water is vital to the production process of all
these sectors, itrequires proper management.

2EXZ2 Z£*~ «S of.he Ml population, which accounts for

nlontSE ted acce* to apiped water supply. These figures md.cate apoor
success rate for the rural water supply program.

The program was hampered by inadequate resources and management jHUtJOne
of the dfficuue^ncounterad during imp.emenra.ion was that many of ">"ompl 'ed
wate supp y chemes were no. sustainable. Water resources were d.rmrashmg wrn me,Z «Sup and the failure rate of supply schemes was on.the increase. It wasI! recognShat'ome ofthe ca.chmen, areas were being degraded due to poor land
use practices.

Realizin" the deficiencies in the program, the Government in 1985 embarked on

It became apparent that the terms of reference for the review put more emphasis

S3rrrrs:i=ss^r
wTr —sSs^ntwhich was acompilation, on ariver basin basis, of extstmg
information from regional water master plans.



With these initiatives, the Government has set in motion aprocess to establish a
systematic water resources management strategy for sustainable development and
ecological balance, based on river basin rather than administrative boundaries..

MAJOR ISSUES INTHE SECTOR

The rapid water resources assessment addressed the following aspects:

• Availability of water resources

• Utilization ofwater resources and demand

• Water quality and pollution

• Water use andpublic health

• Land-water use interactions and the environment
• Water resources management policy, legislation and institutions.

The outcome of the assessment was the identification of major issues affecting the
sector:

• Availability

• Water use and quality

• Environment/land use

• Management

• Public health aspects

• Institutions, policy and legislation

• Economic aspects

• International water bodies.

Some of these issues apply to the supply side and others to demand.

Since river basins have been taken as aunit for water resources planning and
management the above mentioned issues have been analyzed basin by basin and priority
3Sonwere identified. Activities have already started in four priority basins,
the Pangani, Ruf.ji, and Wami-Ruvu Rivers and Lake Victoria.
APHASED APPROACH TOWARDS DEVELOPING AWATER RESOURCES
MANAGEMENT STRATEGY

The process ofdeveloping awater resources management strategy has to date
involved several activities which are mentioned below. In developing our strategy we

ave departed from the traditional "top-down" approach which was largeV——^
driven and which dominated during the preparation of our Regional Water Master Plans.
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We have now adopted amore collaborative and participatory process through con ensus
b^ldTne In most of the activities summarized below, the local mstitutions have taken the
Ladtfe with support and backstopping provided by various external support agencies.
HbetvTthat bcal capacity can effectively be developed by "learning through doing
and that institutional ownership is essential for our strategy to be sustainable.

. Water Sector Review. The Water Sector Review was carried out by ateam of
Tanzanian experts and funded by UNDP. Its objective was to build on on
going initiatives, identify constraints, propose necessary interventions and
seek commitment ofexternal support agencies to support specific activates.

. Rapid Water Resources Assessment. The Rapid Water Resources
Assessment was conducted by an interministerial task force and was supported
by the Bank and DANNIDA. It both builds on and was an input into the water
sector review to address the gap between supply and water resources
management issues.

. The Seminar on Water Resources Management in Tanzania. This EDI-
funded seminar was jointly organized by the Government and the Bank. The
seminar, held in Tanga, Tanzania in September 1994, provided aforum for
discussing the findings of the Water Sector Review, the Rapid Water
Resources Assessment and various topics related to river basin management
and assisted in building consensus among the various sectoral actors on the
need to manage water resources in amore integrated manner. It also
identified elements relating to human resources and capacity building.

• River Basin Management and Small-Holder Irrigation Improvement
Project These are parallel initiatives in already identified priority basins
(Pangani and Rufiji), aimed at establishing management tools for integrated
water resources management. Basin water boards and offices are already
operational but will be strengthened under the Project. The Project, to be
elaborated in the next presentation, also recommends revising the existing
water policy and legislation.

. National Water Resources Assessment This on-going joint task between the
World Bank and the Government of Tanzania is aimed at identifying critical
issues and constraints for preparing acoherent water resources management
policy and strategy. The study will also help identify areas for further detailed
work in the sector. It should also provide the foundation for further Bank
lending in the water supply sector.
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MANAGEMENT OF THE
PANGANI AND RUFIJI RIVER BASINS

TANZANIA

RafikHirji1

Water Resources Management Specialist
Land, Water and Natural Habitat Division

Environment Department
The World Bank

12 December 1995

World Bank Annual Water Resources Management Seminar
December 11-13,1995

Cbantilly, Virginia

', L i „.„«nfthe River Basin Management component ofthe River Basin1 This paper summaries the mam elemems of the R.ve Bas.n,«lJ& of ARAE.
Management and Smallholder Irrigation Improvement Project task managed by M
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INTRODUCTION

improving the management of ft. Pangan, MggRS^ t£S
ft. was Jentified in the recently completed Rapid M g£ZL. covermg about 23 %
(URT 1995: Luhumbilca ««/ >W^~tSJ-2SS economies, They contain
of the country's land area, are important ^~*?^toric power production (Table I) and much
about 13% of i»P°ft^ril/teeX^^S£^ P™""™" P°tt"tial "»* aof the irrigated agriculture "J"™*** l^tetaL.Lta. The water resourcessiga-ncantpornonoffteirt^^
^SmTpSuct^on^d maintenance of a,u.ic ecosystems such as mangrove
swamps and wetlands.

Waterresou.esmanagement in T.aania«**^%£%£££.
and capability, fragmented plannmg.-Jj-ggactlv,,ie, inefficie„, wattrIncreasing demands from grown* populationy•»£%£** x waKr and Mntlicts am0„g and
use. together with drought, have resulted in *™°Tr*r' |rs „ Nvumba „ Mungu
between cross sectoral users of water. ^^"^rSW) have impacted
[NYM1 Dam on the Pangani River and Mn D™o £ ^'^ baslns appear t0 ta over

Tne objective of fte.ve^

(b) improve irrigation efficiency of select smallholder W^S^ which would improvepaper summarizes the River Basin Management «^^J^Z environment' and
the national framework for comprehens.ve management of water
strengthen water management in the Pangan, and Rufij. basins.

WATER RESOURCES IN THE PANGANI AND RUHJI RIVER BASINS

ofwhich 2,320 sq km he in Kenya. The Rutiji Basin, iocw*
largest basin, covering about 177,420 square kilometers.

Pangani RiverBasin

S^ace WaU, The Pangan, Basin compnses^Z^TZ^^
Sigi and Msangaai rivers. The Pangan,^^£*£**through the now dned up



^rTealft^ob^mngt^monled teeft to denta, and sheleal fluorosis have
resulted.

RufijiRiver Basin

c ^ w„t,r The Ruf.il River Basin has three main sub-catchments: the Great Ruaha.Surface Water. The Rutyi luver respectivelv. of the basin area, withKilombero and Luwegu which compns 47*2\*m* «*«*£ - ^^ highlands
about 15 %ofthe basin being part rf^J^J*SJJ ^ The Great Ruaha, whereinto the Indian Ocean and carries over 80 %of die -»£*^£^ Mountains in *. Gof,o
severe conflicts among water users have crccurred,«2™" Plains bef0re flowing into
plateauandtraversestheUs^^^^^^
the Mtera Reservoir. Table 3fT™*^,. hiEhlands. The Poroto Mountains and%£XZ HavTflTneS S£TC£S-efte Pawaga Plains are the
driest areas.

me Mtera Reservoir" fully ^ tl. ™
where humidity is low and evaporation, about 2,250 mm/year, exceeds prec p
within the basin varies considerably.

. . „„ th<. hndn Wells in areas bordering Chimala Hills

have*^^^^»Srt.^fflt^J&*4SS-een 1to 20 ^
mainly used for rural water supply.

mm, Q«*»> High nirbidity. particularly during the rainy season, is fte main ambient
water quality problem in the basin.

WATER USE, ISSUES AND CONFLICTS

Tta surface water and groundwater .sources in fte W^K^S
ntiUzed for avariety ofconsumptive and non«-r£"~ "groundwater. In the

Basin.

i^ing demands for water and e„?y»-£»££SE-tSSSS
sactoml activities, including poor land *-*-«£"^'J£ mn,a)or reservoirs,of drought, have resulted in severe shortage^rf wan*, low inftastrucmre. and
SSSTTMT—'SS^ — - ——
interests.

>•
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Overall Water Use

water use in the Pangani Ml|ft"JjC^SE ft. large* water use in fte basin
summarized in Table 4from 'VO-NOWLAN (^„ 30.0S0 hectares are estimated to be under
is mainly practiced upstream from NYM. A^™ ^ Waation is practiced upstraam from
Motion for rice and sugarcane cultivation ,n "^^^lonefficiencies of 15-20 %. The^throughftousandsoftmditionalfurtows.opemtngaurrtga ^ (ftom
S^ni Bjin Water Office (rBW=«^!»J£ ftraial waKr rights (from
surflce and ground -'"J^/J^pSa Company uses groundw.er for irrigatingnational furrows) in fte ^™£^Ker of river (informal) abstt.ct.ons meach

How moments for ^^^S^t^SS"^^5MW). Hale (17 MW) and the New rJjNM^^requiremen,s. moulding
which are located downstream trom the™,°r 'mfted a consumpt,Ve uses such as

and mam/enam* o/we.W* is not known.

Abou, SS Sof fte ^t^r^m^^^^^^for industrial use and 8%for domM^J"^^TPC ." wh,ch irngates abou, 6.000irrigation particul.lv a, the Tanzania '^«^oles and awater right for 0.;^
hectares of mostly sugarcane TPC ^ *^ ^ * Moshi ump around 170 m/h. Several

regions for rural water supply.

^Sasin: - stams of wa™^
Office (RBWO), which was establishedIn ^'^^^^ that there are about 800
particularly for irrigation in the Ruaha bas.^"^users. Asurvey which has covered
formal water rights in the ***^°*^£^ furrows, or informal abstractions. Inabout 60 %of the Ruaha basm indicates «^™2ga. Mtera (g0 MW) and Kidatu (204
addition, the basin contains hydropower •"""j*^ However. as in the Pangan, Basin,
MW), supplying about 73 %of the P"^££^£. the major irrigated areas within the

gathered.

Water Resources Issues



me, Piaura 2shows fte^^^T^'SX!£E£Z£.conse^of^«^fS^nflTL and outflows from NVM. shows a
, . »,..„ In 1990 two years after fte Mtera hydropower facility wasLo» Watt, Levels at Mtera. in IW.WI , si then however,

commissioned, fte reservoir reached £-£««^ ^'hl no, recovered. Low w« levels
reservoir water levels have been tol"»«2^ irid. rationing of eleoricity. Multiplehave resulted in reduced hydropower gen«.ron andm™ ^ .^ for ^^
«„,** have been identified and these mtode mcreaK P ^ mrbine discharg.s *

"""•t""1 %T^r,;°^£- -2" - ta saBrated even "*"Mtera between 1981 ana iw.
spillwav discharges had stopped.

'Wau, H*+.p- rota, smmm. ^^^^Sr^X
and Aruaha disctarge partially «^."^T"t^o*Moshi has caused periodic

Themi River.

United or partially treated *£££~SSlT^^^Ssoap making, beverages, and cosmetics (•£*»••—"££,,, discharge effluents containing
coffee-processing(inMoshi).and^"*T™™°(*= P^1 River *">"Bn"n!"*iSer^anhds:.:twTa;erorUni,ie, **.*.——- -
river, and damage sensitive ecosystems.

^^•^Tv^^^^b^-rf^
are located near existing "^J^ffl^sugarcane factones in Kilos. District, andinclude tea factories in Mufind. and Njombe Districts, sug
the Pulp and Paper Factory in Mufindi.

fMr Una- V*. Watershed <^£££i£S£E££5
impacting fte Pcmgani Basm water resources^ TT»me ^^ smm chmnel «, ^
Soli River has resulted in deposfto..of«!»*£.» and alKred the bottom slopes of
Mombo Rice Irrigation Scheme. ^*g*£5 conveyance capacity of the Pangan, Rrver
the primary TD^IS^^-*"*" of fte 199, floods dunng winch^^s^lS-^propertydamageoccurred.

^ degradation in fte Sigi~-^tAtS^^,Mabayani Reservoir, which is fte pnmjry••£££• the Reservoir had turbidity levels of^•^^^"^^cnTopatatioL. problems atdie Water Treannen,
o
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^ oegradation in ft. Kipengere ,^SS-^«J
accelerating soil erosion and*£-|^«532 Ino. known, this in mm™ u?rSPfWSKSK 2k- =̂—sediment
trap.

_, „ 3 ,„„ Iake Jioe the Kirua Swamp and other wetlands on the northernWetlands Degradation. Lake Jipe, tne Niru v Utengule Swamps in the
shores of Nyumba ya Mungu rese^oir ^^J^Zlt^JL,^^^^
Usangu Plains (in the Great Ruaha torn) form"^^ for retarding the effects of floodsflows, affect groundwater recharge, and act* ***** ^ J rf activities such „
and natural water purification systems. J^rJJ^JgK durine dry season, and are
flood recession agriculture, water supply for hvestock and ^ ^
valuable habitats for flsh, wildlife <*<-*"*£* ^^u^eam of'the Ruvu Riversediments carried by streams into the Mterat Reaamnr.Je PEncroachment by farmers,

F^!^^"terit,^^-S rnds and may affect the basinanTwtland ecology and hydrology, which are not understood well.
Water ResourcesConflicts

Uncoordinated sectoral developments that utilize ^-*^£™Z£Z
have resulted in severe-^^^^^tKL£oups

highlighted below.

&*L Mere* Versos Facers. In bo^asm. TANESCO££%£
increased water absfractions for irrigate by *™*^^£%*„ perceiving basinfte water deflcit and ^^^j^J5J^£^«JS (cusmmaty)
their water for generating power is also

,c in the Usaneu Plains upstream from the Mtera Reservoir,

reduced the availability and access to water in the dry season.

FamUrsana Waur^.^J£™^£^£Z^



Irrieation Scheme, where extensive damage was caused by excessive sediment deposition. In the
sTgfcase die managers of the Tanga Water supply were affected by increased water treatment costs
and unreliable water supplies.

INSTrrUTIONAL AND MANAGEMENT CONSTRAINTS

The current water resources management conflicts in Tanzania are a result of several
operation^regulatory and institutional constraints, the main ones ofwhich are elaborated below.

Operational Constraints. The hydrometric, water use and water quality information base
is poor AsTTsequence accurate and timely information, which is essentia, for water resourcepla^ng^d mlgement decision making is often lacking, the information that is availabte s
o^nTnacTurate and data collection systems are weak. Preliminary surveys have indicated thatm
n^STSS there are 65 hydrometric stations, of which 24 are primary stations (8 ,n good
SaS)^3f« secondary stations (10 in good conditions), and 6are local station, h.the
PangSere are 44 hvdrometric stations, of which 16 are primary stations (3 ,n good stations), 24
are secondary stations (with 20 working), and 4are local stations.

Data on water use is also poor. It is only recently that surveys have beer' "ulentonto
document Se water users, particularly the traditional furrows. In the Pangan. basin, the totalS^fXSrs have been determined, but the amounts of their abstractions.have onl>-been
eTmated. In the Rufiji, water use information is essentially unknown, although surveys of the
Great ruaha Basin are currently underway.

Water qualitv information is also inadequate. There is essentially no systematic water
oualitv da* being carried out. The limited ongoing monitoring efforts are largely project driven or
nat asectoral bL. Inadequate resources do not allow for regulation or enforcement of water use
or pollution control requirements specified in the Water Utilization Act.

Fragmented Planning. Water resources planning in the past was also fragmented; it was
either sectoXOriented (e.g national irrigation development plan), regionally based (e.g., watern^LXSor^ect pacific, and was inadequate for addressing the grown* cross-sector*
wat management challenges. Irrigation or hydropower development for example, were no
ruinated with each other or with other sectoral activities that depended on the same water
Tou ce Th various regional water master plans were not developed on anver basin basis and
3ordid not adequatefv consider water use from the same source ,n nearby regions winch hem
he sZe basTn As a consequence, different approaches, standards and cntena have been
deleted, which are often incompatible with each, other. Another more senous consequence ,s
uncoordinated development.

. Fragmentation has rasulted in fte creation of anumber of JW^'"*<™T2

ell, and regulate the - -*^W^MJ™™*
Board.
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Fr.omenration has also led to alienation of smaller but widespread users of water.iJjXXSA^ holder farmers and pastoralists. feel alienated bv authorities
Upstream users, particu. y Rurai communities which have been practicing

^KlaSconJL. other uses of water, disadvantaging rural communities even further
fn Ae Pangani River Basin, for example, the generation of hydro-electric power from the Pangani
Fait ReZXprnent project, which is located downstream from much of the arable areas mtheSX*during the dry season if additional upstream ~™^—"
SL holder farmers are therefore not onlv being prevented from using the basin water resources,Z J^tstZZZLr^ from the use of that water as power generated w,l. be used to
mit dectricity needs for urban dwellers ofTanga, Moshi. Arusha and Dar-es-Salaam.

No Incentive to Conserve. After independence, government policy was to provide access
to safe drinking water to all Tinzanians irrespective of the cost or the invdvement of communitie
nwater uppTy project design or implementation. Water was considered *social good and theIZZ^rtZ responsibility for providing this access; thousands of rural water suppy
LhenTw re built under the regional water master plans with heavy donor support. Many of these
scheme became unsustainable for avariety of reasons and this has led to questionmg he heavy
nves^ent in the sector by manv donors who are withdrawing then- assistance. In general the rural
wlt^pply pprLhes were target or product oriented rather than process oriented. There was
grater emphasis on meeting targets (for example, completing aspecified number of well within a
Sen timeframe) than on the sustainability aspects of rural water supply. The prnnary users and
beneficiaries of these schemes were not engaged in scheme selection, design or implementation.
Tnere ^ no sense of ownership and many schemes have either broken down or been abandoned;
vety few have been maintained on aregular basis. Also, across all sectors, fees for using water
have been verv low and there has been little incentive for using it efficiently or for conserving it
which has resulted in wasteful and inefficient use of water. Scarcity however calls for changing
such practices if current and future demands are to be met.

In addition, provisions in government policy provided little deterrent against municipal and
industrial wastewater dischargers from polluting water courses or protecting »«« T« ^
pollution As aconsequence many water sources have become contam.nated with fecal matter andLtSan^ norgarchenmica.s.yRecent amendments to the Water Utilization Act for increasing
S for polluting are not sufficient to deter polluters from discharging harmful wastes into the
receiving waterbodies.

Weak Policies and Legislation. The Water Policy was only formulated in 1991 and it
primarily focuses on cost sharing and participatory aspects of domestic water supply, particu ar y
S water supply. It does not adequately deal with cross sectoral aspects of water, watershed
protection or with the sustainability of river basin management.

The primary legislation governing water resources management in Tanzania is the Water
Utilization (Control and Regulation) Act No. 42 of 1974 as amended by Act No. 0of 198 and
WriS Laws (Miscellaneous) Amendments Act No. 17 of 1989 and General (Regulations)



Amendment. Weaknesses in these legislation have been addressed above and these include
inadequate representation of water users or stakeholders in water resources planning and decision
making structures, such as regional or river basin boards.

The composition of the Pangani River Basin Water Board (PBWB) or the Ruflji Basin
Water Board (RBWB). which were established recently for advising the respective basin offices on
water allocation issues and conflict resolution, do not adequately represent the interest of the basin
water users. The eleven member Pangani River Basin Board consists often civil servants Eight of
the eleven members of the Rufiji River Basin Board are also civil servants. Most of the civi
servants in these boards represent sectoral ministries and are based in Dar-es-Salaam. Small
holders, pastoralists and environmental interests are under represented.

Other weaknesses in the legislation include the absence ofarational mechanism for pricing
water or setting penalties for polluting, and these issues have been addressed above This has led
to setting arbitrary fees and penalties which do not provide an adequate revenue base for supporting
the activities ofthe newly created structures such as the basin boards and basin offices.

PROJECT OBJECTIVES AND SUMMARY

The objectives of the project are: (i) to strengthen the Governments capacity to manage
water allocation and address water related environmental concerns both at the national level, and
in the Rufiji and the Pangani river basins; and (ii) improve irrigation efficiency of select
smallholder traditional irrigation schemes in these two basins. In carrying out these objectives,
the project would improve stakeholder participation in basin management and irrigation scheme
operation, and strengthen the institutional framework for basin management.

Under the river basin management component, to be implemented by the MWEM the
project would fund interventions designed to improve water management both at anational level,
and in the two target basins. Activities to be funded include: (i) strengthening national water
resources management by adjusting the regulatory framework to improve stakeholder
participation in river basin management, strengthening the water rights concepts and
management, and improving information gathering and analytical capabiht.es at the national
level; (ii) improving both the regulatory capabilities, and the information and resource
monitoring capabilities at the basin offices in Rufiji and Pangani; and (...) rehab.l.tat.ng the
hydrometric network in the Rufiji and Pangani basins.

RIVER BASIN MANAGEMENT COMPONENT

This component (valued at US$ 10.6 million with contingencies) would improve the
national framework for comprehensive management of water, and strengthen water management
in Pangani and Rufiji basins-the basins where the need for intervention and is most critical
according to the Rapid Water Resources Assessment. Environmental management
considerations would receive particular attention in this program. The act.vit.es to be funded
under this component include:



f Strengthening National Water Resources Management (USS 4.5 million).
W Policy and Legislative ,_*• The ^^^SResources Department, Principal Water Officer and Bam^^use across the

and enable these entities to be more effective ,n mom°"n^nJ ef * the legislative
countrv. An important feature of project ^^^^.^^in I t0 permit rationaland regulatory framework, and the informat.on systems which nnderpn^ P ^
management of this common use ^^\m^^\^Z^ underlie the newintegrated, participatory river basm management. The concepts
integrated framework are noted below:

. Par.icipa.orv plann.na and dec.ion making for basin wa,er resource management-
ensuring systematic involvement of all stakeholders.

. Unproved moniroring of wa.er availabiliw-gaAering informarion o„ ,uan.i^,
X and .iming *»£-£^T^X^oTJ^_ ^ranlra«r^,errdeenforcemen,Pofwa,e,rela,ed,egis,ation.

. improved analysis and understanding of hydrological phenomena and theirInTuon „i,hyo,her natural resource (soils «^£*£££Z
^^^sy^s^r^rSalSe! for 3E- and
non-polluting use.

Policy.

The conceproal framework for integrated river basin managemem is alread> laid ouun
fte w» U-ilizaL (Co„,ro, and Regular) Ac. o,M974 as amende in 1981 W£
However, .he legislauon has never been effectively implemented What »
and update the concepts and charges so *«£*£~*Z*££ which would carry

would lead to revisions in the basic legislation.

THa review of the ^^^Zit^t^Z^X^
pick up on four mam issues concerning. (1) water rigms, v>;



water against pollution; and (iv) strengthening and broadening stakeholder participation in the
institutional framework for basin management. Particular topics to be addressed include:

. the strengthening of the "water right" concept by: (i) clarifying how the vesting of
all water in the State, with the Government sanctioning all uses, affects customary
water rights exercised bv riparians, or livestock owners or other traditional users,
who have not sought, nor been given, water rights under the law: (ii) clarifying the
cases in which the State is entitled to modify or withdraw this water right (now very
broadly defined, and permitted whenever water is required for a"public purpose");

• the further detailing of the water charges to be collected by Government for the
right to use water by: (i) clarifying the parameters to be taken into account in the
calculation othese charges; (ii) differentiating between the charges associated with
the application fee, and those for "economic water use fees/ which it is
recommended be redefined as a tax on water use. assessed to cover the costs of
operation and maintenance of basin monitoring and regulatory facilities:

• giving the Basin Water Office the legal authority to collect the above mentioned
charges, as well as the fines assessed for breaking the law. particularly those for
exceeding the permissible pollution standards, and utilize them in operating the
basin monitoring and regulatory system;

• improving stakeholder participation and voice in the allocation and management of
water resources, by broadening stakeholder representation on the Basin Water
Boards establishing democratic methods for stakeholder selection and
strengthening the administrative power of the Basin Water Board-including giving
it the responsibility for the final approval of water right allocations (or
modification) as proposed bythe Basin Water Officer:

• strengthening the Basin Water Office by: (i) facilitating direct action by the Water
Officer to enforce and follow up on existing legislation, regulations and operating
rules governing water use; (ii) establishing the Basin Water Board as apreliminary
center for conflict resolution in water allocation; and (iii) separating water use
management from regulatory activities, following agreement on standard operating
rules;

• clarifying taws and regulations pertaining to pollution, including: (i) improving the
provisions which provide for pollution control, by establishing aprior control of the
polluting activities and enacting the needed requirements for a suitable permit
system for dumping of wastes and other effluents into water instead of the "consent:
currently required: (ii) providing for protection of water against abuse; (in)
strengthening the sanction and fine system by establishing much more serious
penalties and introducing reference to penalty factors (which adjust for inflation),
and finally (iv) developing enforcement procedures and means.

Prior to the formal initiation of the project, first steps would be taken to adjust the
framework for basin management, to strengthen the incentives for improving user efficiency,
reducing pollution. First steps would also be taken to broaden sukeholder representationi m
basin management. These initial adjustments represent changes in current regulations and

o



include:

^£CmS^Lsstem" lb river basin: and (ii) provide for amore
Tcuirable fharing rf the burden of paying for this regulatory structure.

. increasing penalries for exceeding the legal pollution standards, with indusay to
carry some of the costs for monitoring and analysis;

. ;„ .i,. H„in Water Boards (which can have from seven to. broadening participation in the Basin Water Boaras f irrigators,
==S M SSamaWS representation of
TANESCO and Government agencies:

u/ct.r RaQin Offices and Boards to be financially autonomous.• ^i^^^XS^- Ws and pollution fee,
Strengthening the Water Resource^^^^^^^L5S

Officer. The project would support the strengthening ^~1*XZZZ^ capabilities
mVeM, with the provision of specialized ^^^^n^"aSLee. Where necessary,

©at the national level as well as vehicles, training illMa sista ^
specialized staff would be contracted to prov,*^^^tntKlao strengthen the
carry out its responsibilities under this P^^J^Sing equipment, training and
isassaissiBa-rn.*-*
thePangani and Rufiji basins.

natural resource management. The objectives o. hvdroloev and ecology ofthe

THe project wil, also soppon studies - *«£-^^jSEr.Ie
farmers and other more sedentary -M"~**^J£%iZ be taken by authoritiesresources, particularly dunng the dry season ^uresjill^e .^
concerned with natural resource manag.mmft-«heRuaha sub b* fc ^
^^XrZ^^^lZJ.Zlt aeon, following on initial work
undertaken during earlier missions.
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engaged in large scale irrigation in both basins.

„ ... a..-;Mri»o Tiie oroiect would strengthen the nationalStrengthening Water Qnaltty Monuarmg. The Pro Muree eflluem
water quality monitoring network to cany out ^^ambient conditions: and (iv)
monitoring; (ii) non-poin. source,moi= <££££ „„«, quality mo„i,ori„g, .0

two river basins.

Strengthening Basin Management (USS 5.8 million)
i^th the statutorv (reeulatorv) functions of the BasinThe project would ^^S^^^^^^eir^^^ and improve tl« qi«lityWater Offices, their information collecting and developmen

ofthe hydrometric network.
\ • The nroiect would provide WRD and Basin Water OfficeBasin Office Strengthening. The project wouwp enable them t0

availability and use.

timely information on water quarudy and^uady ta„ pomts^ ^ ^^
mandate. The inrormat.on •«•«£"£T£Z nenvorks in fte Pangani and .he Rufi,,
weak. The project would rehabilitate the 5ex.snn" hvdroloaical. meteorological.Basins in order to perrni, ft.: foUowmg W££~«J *&£* existing network
groundwater, water quality and sediment "mngm ^^ (o m

ESsraatsa5£*-—-Rufiji^of
the Rufiji Basin).
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FIGURE 1
Pangani and Rufiji Basins, Tanzania

FIGURE 2
Water Abstractions in Selected Pangani

River Tributaries
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Basin

Pangani

Rufiji

TABLE 1

HYDROELECTRIC POWER PRODUCTION IN THE
PANGANI AND RUFIJI BASINS

Facility
Nyumba ya Mungu
Hale

Pangani Falls
Mtera Dam

Kidatu Dam

TABLE 2

Installed Capacity
8MW

21 MW

66 MW

80 MW

204 MW

IRRIGATION POTENTIAL IN THE PANGANI AND RUHJI BASINS

Basin

Pangani

(Sigi)
(Umba)

(Msangazi)

Rufiji

Sub-basin

Upper Basin
Middle Basin

Lower Basin

Upper Mkomazi basin
Lower Sigi River
Mnazi Plains

Mnazi Floodplain
Mwabijembe
Mzundu Valley
Mkalamo Project

Usangu Plains
Kilombero Valley
Lower Rufiji Valley
Pawaga

Hectares

4.020

3,700

8,640

4,760

400

640

100

320

800

4,000

207,000
330,000

80,000

4,800



TABLE 3

AVERAGE ANNUAL RUNOFF INTO MTERA RESERVOHt BETWEEN 1962-1992
Great Ruaha Little Ruaha Kisigo Total
at Msembe at Mawande at KlmigllDI

MCM/yr (%) MCM/yr (%) MCM/yr (%) MCM/yrm3/s
Yeariy 2026 56 673 18 972 26 3671 116.4

Wet

Season 1750

Dry
Season 283

Low

Flow 1

55

57

jj

480

185

15 941

37 32

64 0.9

Source: United Republic of Tanzania (1995)

TABLE 4

30 3171 201.1

500 31.7

32.9 12.7

GROSS WATER REQWREMENTS IN THE PANGANI BASIN

User

Irrigation
Hydropower
Irrigation below NYM
Environment

Municipal

Total

m3/s

52.0

23.6

3.5

1.4

1.1

81.6

Mm /yr %

1640 64

744 29

110 4

44 2

35 1

2573 100
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TABLE 5

INSPECTED WATER ABSTRACTIONS IN THE PANGANI BASIN

WITHOUT WATER RIGHTS

(Traditional furrows—excluding boreholes)

Region River

Tanga 501

Kilimanjaro 1497

Arusha 96

Total 2094

No. of Control Gates

89

170

24

283

TABLE 6

THE WATER BALANCE AT NYUMBA YA MUNGU: A DEFICIT

USER.

Hydropower
Environment

Irrigation below NYM
Required Inflow

Observed Inflow

Deficit

_m2Zs

23.6

1.4

-1A
28.5

26.3

12
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INTERSECTORAL ASPECTS OF WATER SUPPLY IN CHINA

MJ BURLEY

MOTT MAC'DONALD LTD

INTRODUCTION

The Sectoral Water Uses

in China as to many parts of the world there are many
Include ihe lollowtog:

conflicting demands for water. These usually

Q

o

1. Domestic Water Sujjply - Uroan
2. Domestic Water Supply - Rural
3. Industrial

4. Agricultural

5. Fisheries
(Flood Control, Navigation, Hydropower)

1J. »«- £ -i oft- have ..Wo-a—— «•»*, - -— - — *
various demands.

Water Sources

In most cases one considers only:

Surlace Waier

Ground Water

as the sources of waierto meet

can be considered:

-

demands. However in areas particularly short of water other .sources

Desalination or Sea Water

Reuse of Treated Effluent

Desalination is only relevant in rich societies
all but the most unusual circumstances.

31513BA01N01\A
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In water short areas reuse of treated effluent often has to be considered in one Torn, or another.

Immediately, water quality is introduced as a factor of importance.

Water Quality/Quantity

Where water is abundant water quality is seldom acritical factor although as discussed below this
is not the case in Shanghai.

in areas of water shortage the quality of water is often critical and some form of sequential use is
required to order to meet the quality standards/objectives for the various types of nsc. In these
circumstances water pollution control becomes critical and one cannot then separate water supply
from water pollution control.

It frequently becomes Impossible to quantify the lesource without definition of the quality.

Surface Water/Groandwater

In many parts of the world, surface and groundwater resources are managed by the same organisation.
In these cases the coordinated development of the two resources can beachieved.

Where the two resources arc separately managed it is seldom possible to achieve sensible planning
and the interaction of the resources are seldom fully understood.

Economics

Where free trade is practised costs and prices are very close lo economic values and assessment of
development options in economic terms is relatively simple.

Where trade barriers or forms ofsubsidy occur it becomes extremely difficult to prep*'* «™*>»«
economic assessments.

Each of the five uses above have adifferent tolerance to water costs. Clearly industry can normally
cope with a higher cost water than agriculture.

The contributions to GDP of industry and agriculture are often widely different.

31513BAOl\01\A

SPURS-Dec95\wp
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C
Where personal income to real terms is relatively constant or growing at a very small rate,
affordability and demand/price elasticity can be established. When real income is rising rapidly such
assessments require acrystal hall as well as a degree of optimism.

o

c

China

Many of the difficulties in managing water summarised above occur to China. In this paper no
auempt is made to provide an overall solution but rather specific examples experienced during Moti
MacDonald*s ten years in China are presented.

2 GROUNDWATER/SURFACK WATER

Surface water resources are managed by. the Provincial Water Conservancy Bureaux or River Basin
Bureaux under the Ministry of Water Resources. Groundwater is managed by the Ministry of
Resources. This division of responsibilities creates difficulties.

2.1 Conjunctive Use (Figure 1)

In Liaoning Province water resources are limited. Water is stored in the Dahoufnng Reservoir on the
Hun river and is released in April and May for prewatcring rice. An evaluation of the groundwater
aquifers showed that use could he made of groundwater for prewatertog and that the aquifers would
be fully recharged each year to the following wet months (July - September).

In this way the water stored inthe reservoir could be used for public water supply and best use could
be made of wet season water which otherwise would be lost to the sea. The effective yield of Ihc

scheme was significant al 850000 m]/d.

Thi*. 1987 costs of the groundwater were 15-18 fen/m1 (some 2 c/m1) which aTe low in any
circumstances.

Without a western catalyst it is doubtful that such n cost andresource effective solution could have

been identified with a split responsibility for ground and surface waters.

2.2 Quality of Recharged Water

Fushun. an industrial cityof 2 million population, is located some 30 km upstream of Ihc Liaoning
Provincial capital Shenyang on ihe Hun river.

31513BA01\A!\A

SPURS-Dcc95\wp 3
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Some 750 000 ...Vd is withdrawn from groundwater to meet the urban demands of Shenyang.
Groundwater studies showed this to be largely derived from recharge from the Hun nver which is
heavily contaminated by the wastes from Fushun.

The water supplies were found to he heavily contaminated with up to 3mg/l of manganese for which
the drinking water standard is 0.05 mg/l.

Studies showed that there is .0 manganese in the river bn. degradation of BOD and ammonia during
recharge tod to very low pH and DO concentrations, the ideal conditions for dissolving manganese
from the underground strata.

The fundamental solution was therefore found to be to treat theFushun wastewater rather than to treat
the Shenyang drinking water for manganese removal.

It is notable that to avoid precipitation of manganese within the Shenyang water distribution system
it was essential to apply chlorine at minimal levels and to maintain alow pH (less than fi.5).
conditions which arc corrosive to the mains.

o
3 INDUSTRY/URBAN USE

3.1 Water Quality and Industrial Use

The giant Anggang Steelworks is located within the HuofTaizi River Basin, above amajor aquifer
containing high quality water. This steelworks is State owned and the single factory produces more
iron nnd steel than the whole of the UK.

High quality water is withdrawn from the aquifer and used for iron ore washing. The effluent is
discharged untreated and forms the 'Red River'. Naturally the rnral population who wash their clothes
in this river are dissatisfied with the quality ofthe water. It was estimated thai the effluent could be
nenied for reuse for a cost of 3 fen/m3 (0.4 c/mJ).

It is very difficult to persuade amajor industry, particularly State Enterprises, to undertake such
works even when they arc very cheap and the factory has been given Ihe right to use high quality
water.

4 SHANGHAI WATER SUPPLY (Figure 2)

The Chang Jiang (Yangtse) is the largest river in China and the fourth largest in the world. It is
6000 km long and has apopulation of some 340 million in the catchment with Shanghai, the cenire
of a rone of extremely rapid development, at its mouth.

31513BA01N01SA
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Shanghai has apopulation of some 13 million with 9million located within the city. The city is
located o. the Huangpu river. Pu*i (the western pan) being the centre of the old ci.y and Pudong (the
eastern part) is at present amassive construction site which is rapidly becoming the largest induslnal
area of the world.

Shanghai has traditionally drawn its water from the Huangpu since ll.e Yangtse is partially saline in
the vicinity of the city. The Huangpu is fed from Dianshan Lake but this is avery limited resource.
in order to supplement this supply water is released from Taihu Lake to the Huangpu via the Tuqiu
river.

The Taipu river crosses the Grand Canal and the Huangpu/Taipu/Orand Canal provides amajor
navigation route to the inland cities of Wasi. Suahou etc. There are some 7000 shipping movements
per day on the Huangpu and it is amarvel to behold when tugs lowing 10 or 15 barges find thc.r way
through the intersection of the Taipu and Ihe Grand Canal.

The entire area is extremely flat.'there being only some 2 mbetween Dianshan Lake and the
Huangpu/Yangtse confluence. As aresult the whole ma/.e of rivers and canals in the area are tidal.
It is these tidal effects which have created such difficulties for Ac Shanghai water supply.

The traditional water iniakes in the city centre have long been polluted by domestic and industrial
wastes. In 1987 anew intake was constructed at Linjiang as a first step in solving the problems of
pollution of the drinking water. But even so the tide washes pollutants up to Linjiang and indeed the
industrial centres of Wujing and Minhang which are upstream of the intake.

The World Bank Shanghai Environment Project centres around the second stage ofthis project, the
relocation of the intake afurther 40 km upstream at Da Qiao. The key questions in the study ofthis
project were whether the quality of water at Da Qiao is satisfactory for drinking use and ifso would
it remain so.

To evaluate the matter, water quality models were developed to evaluate the effects ofdownstream
and tidal flows for present and projected pollution loads upon the quality ofwater at the new intake
site. (Figures 3 to 5).

It can be seen from the modelling work that concentrations ofpollution indicators. BOD and NH, are
much lower at Da Qiao than Linjiang bnt that asupplementary discharge from Lake Tai is required
to reduce the concentration to acceptable levels. In 19X9 a factory incident at Wujing led to the
discluirge of 2l/d Of phenols to the river. The augmentation of flows is seen to he desirable in dealing
with such incidents.

Upon the basis of this work the decision was made to go ahead with the scheme, hut with anumber
of additional protection components:

The formation and policing of a pollution protection zone for the Huangpu.

31513BA01V01NA
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90% Low flow, Comparison of Intake Sites

NH3-N, Average Levels (AV.TIDE, 90% LOW UPSTREAM)
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. production Run-The Effect ofPumping at Taihu
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Effects of Accidental Phenol Releaseat Wujing
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The construction of wastewater treatment facilities for me town of Songjiang since the
efnuent discharges upstream of the intake.

ion of facilities to enable releases of up to 300 m'/s from Lake Tai to the
The provision

Huangpu.

The capacity of the scheme In
each 3.75 m x 3.25 m.

c

Q

R-93X

63 m'/s, the conveyor Is 30 km in length and comprises four barrels

Future Competition for Water Resources

The are. s-rrounding Lake Tai. provides some 25% of the CDP of China and is one of the
areas with the highest industrial growth rates.

The rural population is dependent upon agriculture with predominantly rice and livestock
farming.

The natural run-off to Lake Tai is limited and ever increasing reliance is placed upon
transfers from the Yangtse.

The present water supplies for Shanghai arc sufficient for little beyond the year 2001).

Agricultural water demands are increasing

There is great competition for the waters of the Lake which will clearly become inadequate.

. Problems exist in the equitable supply of waier for different uses and Tor different
provinces.

If the development of the area and the aspirations of about 50 million people arc to be realised then
amassive new injection of water is required. This will be no simple matter ci.hcr technically or
administratively:

The Yangue with an average flow of 28 000 raJ/s is the only source.

I, will be expensive to develop this source. The SEP study showed a supply from the
Yangtse to involve capital expenditure of S1.2 billion (for 63 m3/s).

Acombined supply to Lake Tai is likely to require 200 to 300 m'/s to meet all demands
which would need to be transferred adistance of some 70 km.

315BBA01\01\A
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Administration problems arc foreseen in financing, construction and management of such
a scheme.

Where traditionally water for agricultore has been heavily subsidised with prices typically
0.4 to 1 cAn'. one can foreseen difficulties in allocating costs on intcrprovincial and
imersectoral bases. •

Tiie work must proceed but internal streamlining within China and possibly in Bank procedures will
be required to get things off the ground.

6 POLLUTION AND FISHERIES

The Hangzhou Bay Study, managed by the Bank, involves an assessment of the effecu of pollution
upon the fisheries of Hangzhou Bay.

The work has included an assessment of pollution loads entering the study area. The findings are of
interest in that the relative importance of imersectoral sources of pollution have been identified.

The sources of pollution were categorised as being delivered to the study area by Ihc Yangtse river
ordischarged from Shanghai orZhejiang Provinces (Figure 6).

The following figure shows the significance or the Yangue loads. Despite the large industrial
complexes ofShanghai and Zhejiang the load contributions of the Yangtse are overwhelming:

BOD 88%

Nitrogen 90%

Phosphorous 94%

It was also found that individual sources were as follows (Figure 7):

BOD

(%)

inorg. N

(%)

Total P

(%)

Oils

(%)

Domestic 22 10 14
-

Industrial 17 5
- 4

Fertiliser
- 40 7

-

Livestock 17 35 21 . -

Other 44 10 60 96
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Sources ofPollution Entering the Stndy Area
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Sources of Pollution by Sector
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The large contributions of BOD and Total Pquoted as other are believed to comprise natural
vegetable debris and silt loads whilst much of the other oil is believed 1o be derived from shipping.

The nutrients nitrogen and phosphorous discharged to the marine environment enter the food chain
and therefore contribute to fisheries. But the rapid growth in these discharges, it is believed are
upsetting the nutrient balance and explain the growing incidences ofthe harmful red tides in the area.
Uncontrolled discharge ofnitrogen may ultimately have aserious effect upon the marine ecology and
put at risk the regional fisheries, valued at $700million pa.

Ithas been found inthe study that it isthe agricultural discharges from livestock and fertiliser which
are the major contributors.

It appears therefore that not oaly is there serious competition for water resources from urban and
rural demands but severity of the pollution generated from the various sectors is of importance.

The conclusion to bedrawn is thatgreat attention is required notonly in managing the water resource
allocations to theindividual sectors butalso inevaluating dieenvironmental impacts of such supplies.
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CONFRONTING WATERSCARCITY
INSTITUTIONAL AND POLICY CHANGES IN TAMIL NADU AND MADRAS

(Keith Oblitas)1

Abstract Thispaper outlines initiatives underway in Tamil Nadu, India to improve
water use efficiency andfacilitate the allocation ofwater between competing uses in the
state and its main city, Madras. The Bank-assisted Tamil Nadu Water Resources
Consolidation project and Madras Water Supply and Sanitationprojects are assisting a
process ofchange in state policy, institutions and capacity building to confront water
scarcity, allocation and environmental issues. The paper will outline initiatives to date
andassessnext steps andfuture options.

A INTRODUCTION

1 The state of Tamil Nadu in southern India is faced with an increasingly urgent need
to devise responses to scarcity ofwater in the state; in particular for its urban areas,
notably for Madras. Until recently, Tamil Nadu had done little to adjust to this situation
of increasing scarcity. Agovernment oriented approach primarily geared to public works
construction had not enabled development ofinstititutions and policies to manage water
resources holistically: state water planning was very limited; institutions to deal with
water allocation across sectors and within basins were absent; environmental capability
was disparate; and, pricing and regulatory mechanisms were weak.

2. Change is required in policies, institutions and economic and environmental
management in Tamil Nadu in order to adjust to the issues and constraints posed by water
scarcity and increasing urbanization. The Bank-assisted Tamil Nadu Water Resources
Consolidation Project (TNWRCP) and Second Madras Water Supply Project (MWS II)
are helping Government ofTamil Nadu (GOTN) to forge astart in this direction. This
paper discusses initiatives and actions by GOTN to-date and discusses follow-up needs
and possible future directions.

3 The primary areas of action discussed relate to: (i) formulation ofastate water
policy covering the broader areas now required; (ii) strengthening water planning

1 This discussion paper has been prepared by Keith Oblitas with assistance from Michael
Whitbread, both in the Agriculture and Water Operations Division, South Asia
Region.

Advice and comments from Christopher Couzens, Theodore Herman and Christina
Wood are gratefully acknowledged.



including establishment of an institutional apparatus for water allocation decisions; (iii)
institutional transformationto create a modern state water agency and, for Madras, an
autonomous water utility; and (iv) developing beneficiary participation linked with
improved efficiency ofagricultural use. From these initiatives, further options in the areas
of privatization, user involvement and water pricing are expected to develop and arealso
discussed.

B BACKGROUND

4. Tamil Nadu, at the southern tip of India has an areaof 130,000 sq km and a
population of56 million, ofwhich two-thirds are rural. Per capita income isaverage for
India (US$319/head). About 40% of thepopulation arebelow the poverty line. Due to
higher literacy and a successful Bank-assisted family planning drive, population is growing
more slowly than the India average (1.5% inTamil Nadu compared with 2% nationally).
But population density ishigh, even by Indian standards: 428 persons/sq. km in Tamil
Nadu compared with the national average of 264. Madras isthe largest urban center with
a population ofabout 6.0 million growing at about 2.3% per annum. GDP growth in
Tamil Nadu is about 6% per annum.

Institutions

5. India hasa federal constitution with substantial powers at state government level.
Under the constitution, water is a "state subject", and is thus managed inTamil Nadu by
the state's institutions. For irrigation, Tamil Nadu's Public Works Department (PWD) has
been responsible for irrigation and drainage, in addition to other public works activities
such as buildings, ports, and formerly roads and public transportation. For Madras2, until
1978 water supply and sanitation was handled by the Madras Metropolitan Corporation.
In 1978, Tamil Nadu created an autonomous government body - the Madras Water
Supply and Sewerage Board (more commonly known as "Metrowater") - for Madras'
water supplyand sanitation.3

6. Metrowater has made some progress towards institutional capacity building, but
needs to develop further as a modern water utility. Lagging behind was PWD, responsible
for the bulk of water use in the state, but impeded byits multiple role on construction
across a multitude ofpurposes, to the detriment ofspecialist water management. In 1994,
decision wastaken to restructure PWD to create a specialist statewater agency, the
"Water Resources Organisation" (WRO). An associated objective isto foster

2

3

With the exception ofMadras, planning, design and construction ofother water supply and sanitation
infrastructure isunder the Tamil Nadu Water Supply and Drainage Board (TWAD), agovernment parastatal
formed in 1971. After commissioning, TWAD hands projects over tolocal bodies for operation and
maintenance.

Metrowater is structured as awater utility with full responsibility for all its planning, design, construction,
operations, maintenance, billing and revenue collection. It generates cash flow surpluses sufficient to
contribute to about 20% of its annual investments.
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development ofwater user organizations for farmer management of distnbution system .
Although some historical tradition ofuser participation had existed in irrigation in Tamil
Nadu this had progressively eroded under the years of public infrastructure expansion in
both me colonial period and post-independence. Irrigation, except for P^ate
groundwater exploitation, became operated and maintained by government, with mimmal
beneficiary participation. As concerns state water planning and multi-sectoral allocation
this was not effectively picked up by any agency, and was also recognised as needing to be
addressed.

Water Resources

7 Average rainfall is 925 mm/annum but is highly variable, both year-wise and
geographically, due to erratic monsoons. The state comprises 17 river basins, all flowing
eastwards from the western Ghats and Deccan plateau. Water resources potential is
substantially utilized: at about 93% consumptive use for surface water flows, and at
variable levels for groundwater, with exploitation exceeding recharge in anumber ot
areas Agriculture uses about 85% of consumptive use, the rest being primarily tor
domestic and industrial use. Irrigated area comprises 1.3 million ha under surface
irrigation and about 1.1 million ha served by wells. Relative to the rest of ndia, Tamil
Nadu is both land and, in particular, water short. It has 7% ofthe country spopulation
but only 4% ofthe land area and 3% of the country's surface water resources.

8 Madras' water situation is acute. The maximum availability of water for Madras
from existing sources is about 290 million liters per day (mid) which provides an average
for areas covered of about 70 liters/capita/day (lpcd) inclusive of demands by industry and
other non-domestic consumers. Corresponding figures for other cities are Bombay 253,
Delhi 220 and Calcutta 190, making Madras the lowest-supplied major metropolitan area
in India Average per capita domestic daily availability in Madras is only 47 liters. In poor
monsoon years, which have been frequent in recent times, water delivery is reduced to
periods of one to three hours on alternate days. Occasionally, even this low level ot
supply for domestic users can only be maintained by diversion of industrial water supply
requiring industries to reduce or even curtail their operations. Middle-class residents have
taken to contracting private deliveries ofwater by truck. In droughts, Metrowater also
transports water in at great cost by rail and truck. The problem is particularly acute for
the poor reliant on erratic standpipes or puchasing from transporters, at prices
substantially higher (by as much as ten-fold )than prices paid by consumers with access to
piped household water.

9 There is aclear need for increasing the overall supply to Madras, but this presents
difficulties because of Madras' geographic situation. The Madras basin is not well
endowed with major rivers, and available surface flows are fully utilized for agriculture
and Madras' present needs. The groundwater is heavily tapped by Metrowater and pnvate
consumers, beyond recharge capacity in many areas.
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10. Faced with this urgent situation4, MWS II is taking recourse totransfering water
from its water allocation in another basin, the Cauvery. A235km pipeline of1500 to
1900 mm diameter and pumping stations will take water from Veeranam tank fed by Tamil
Nadu's Mettur reservoir. The tank itselfwill also be enlarged to safeguard the irrigation
interests ofthe farmers currently served by the tank. This will increase existing water
supplies to Madras by 180 mid orby about 35%.

11. Nevertheless, this is still far from Madras's present and future needs. By year
2000, Madras' demand is estimated at 1750 mid based on industrial and urban growth
projections and surveys ofconsumer willingness to pay at estimated long-run marginal
cost Accordingly, under the Krishna Water Supply Scheme, construction is nearly
complete for headworks and atotal of330 kms ofcanals to supply water from the Krishna
basin in the adjacent state of Andhra Pradesh to Madras5. The first phase ofthe Krishna
water supply scheme would provide 400 mid and asecond phase would supply an
additional 530 mid. Taking account ofdistribution losses, the city would still be short of
water by some 630 mid, and still further short ofthe longer term needs of the city.

12. Additional potential sources include reallocation from agriculture in the Madras
basin, additional interbasin transfers, and less likely options such as desalinization of sea
water. All require technical feasibility studies. Basin studies in Tamil Nadu are as yet very
limited. Institutions to handle inter and intra-basin issues, to make planning and allocation
decisions intersectorally, and to involve stakeholders have not been present

r RECENT AND ONGOING POLICY AND INSTITITTTONAL CHANGES

I STATE WATER POLICY

13. Abasic need was to establish apolicy framework for future management ofwater
resources to set the stage for abroader management and institutional approach. In July
1994 Government of Tamil Nadu (GOTN) issued apolicy note entitled "Water Policy for
Tamil Nadu " The document, prepared on the basis ofastate-level discussion workshop,
took account ofGovernment of India's "National Water Policy" (1987), the Bank's
"Water Resources Management" policy paper (1993), and the Bank/GOI "India Irrigation
Sector Review" (1991), and established Tamil Nadu as the first ofIndia's states to issue a
state water policy.

14 The policy statement highlights Tamil Nadu's water scarcity and the need for its
management as aunitary resource: by river basin, conjunctively for both surface and
groundwater, integrating environmental management, and planning holistically for all uses

4 After taking account of the water savings from an ongoing "Unaccounted for Water" (UFW) management program
being implemented by Metrowater with MWS Iand MWS II financial support.

Under an agreement between Tamil Nadu and the state ofAndhra Pradesh, according to which Tamil Nadu
participaTed in the financing ofthe required diversion of water in Andhra Pradesh up to the Tamil Nadu border.

o
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ofwater Actions highlighted included establishment ofastate institutional apparatus,
with participation from all users, for planning and allocating water between sectors,
improving the productivity and efficiency ofexisting water infrastructure, improving
environmental capabilities, enhanced cost recovery, and strong emphasis on beneficiary
participation.

TT STRENGTHENING WATER PLANNING

Multi-Sectoral Water Planning

15 There was an urgent need to create astate institutional structure for multi-sectoral
water planning and allocation. In September 1993, as part of the TNWRCP V***™
exercise GOTN ntiblhhH - "WjtfiE **™rr.™ Control and Review Council (WRCRC)
as the State's most senior body for water allocation and planning decisions. Chaired by
Tamil Nadu's ChiefMinister, the Council contains representation ofall departments
concerned with usage and environmental management of water, including Metrowater and
TWAD In parallel, the mandate of the existing Institute of Water Studies (IWS),
formerly aresearch institution, was revised to be reponsible for preparing basin plans; and
astate water plan, and to be the technical secretariat ofthe WRCRC. AWRCRC/IWS
multi-sectoral sub-committee handles working level liason between government
departments To facilitate sufficient focus on environmental issues within basin and state
water planning and allocation, WRCRC also contains an environmental sub-committee
The basin planning work is off to agood start with "rapid basin assessments" prepared for
16 ofTamil Nadu's 17 river basins. These will be progressively upgraded in modelling
sophistication over the course of the TNWRCP period, culminating in full basin plans and
a state water plan to be updated periodically thereafter.

Hydrological Data

16 Aparallel need was to upgrade the quality of hydrological data, which is to be
funded under Tamil Nadu's component ofIndia's multi-state "Hydrology Project"
(recently approved for Bank funding under Credit 2744, FY96). As part of the Water
Resources Organization's institutional restructuring, all hydrological data measurement,
collation, storage and dissemination will be handled by aspecialist sub-unit ofWRO under
its own ChiefEngineer. The unit will collate surface and groundwater data, including
water quality as well as quantity measurements, and meteorological data, and will expand
the network of hydrological measurement stations. Amulti-sectoral State "Hydrology
Data User Group" will provide feed-back and guidance on data needs for the hydrology
units work program. Data will be made available in computerized form to all legitimate
users, including the national data network.



Environmental Management

17 Strengthened capabilities for environmental management were also required.
Under the TNWRCP's Environmental Action Plan (EAP) WRO's capabilities are to be
enhanced through establishment ofenvironmental units in IWS (for basin planning and
macro-allocation issues) and in WRO's project formulation unit (for project-specific
environmental assessments and monitoring). Smaller cells will also be established at basin
manager levels. Agroundwater regulatory unit has also been established and preparation
ofagroundwater act for regulation ofgroundwater usage is planned. Anext step needs
to be addressment of power pricing for rural users, currently fully subsidised by the state
electricity board, and contributing to groundwater depletion. The EAP also includes eco-
restoration ofcatchments with depleted vegetative cover, and special studies, monitoring
and demonstrations in groundwater utilisation, catchment interlinkages, soil conservation
planning pesticide impacts, wastewater reuse, industrial and urban pollution and health
hazards, as well as state seminars and awareness building for engineers and the general
public.

TTT INSTITUTIONAI. TRANSFORMATION

Transforminp aPublic Works Department to a State Water Agency

18 PWD needed to transform from abroad purpose construction-oriented agency to a
specialist state water agency. The former PWD, with frequent staff transfers between
widely different engineering functions both within and outside the water sector provided
little opportunity to focus on comprehensive water management and the skills necessary to
carry this out Following adetailed institutional study conducted during TNWRCP
preparation, PWD was bifurcated in March 1994 to create a"Water Resources
Organisation" fWRO). fully separate from buildings and other non-water functions. WRU
now handles irrigation, drainage and primary source bulk water supply. In parallel, the
WRCRC for multi-sectoral state water planning and allocation was created (refer para 13).

19 Subsequent to its creation, GOTN announced amajor reorganisation of WRO.
The reorganisation, now nearly complete, both decentralizes management and restructures
the organization by specialist line functions. Field activities are now decentralized under
four "Basin Managers", each responsible for agroup of basins. At the center, WRO is
now organized by functionally specialized units: eg., design, construction operations and
maintenance, project formulation, water resources data, etc. Strengthened corporate
management in areas such as programming and budgeting, monitoring and evaluation and
personnel development are also part of the new structure. The next emphasis will be
sustained capacity building for the newly organized WRO, through training, consultancies
and contacts with other water resources agencies in India and abroad. This includes
accessing research and technology, both technical and in the management and social
engineering domain, overseas through aresearch and technology transfer program
involving outside private and government agencies



o

o

c

Transforming Metrowater tn a Modern Water Utility

20 Metrowater had anumber of advantages over PWD from its inception. It was
created as aspecialist water agency, is geographically focussed, and as aBoard has
greater autonomy than agovernment department, with its own sources of revenue^ Under
MWS I(FY87) and the recently approved MWS II projects, effort has been put into
transforming the entity to realize its potential and evolve its capability to amodern water
utility. The approach has involved three interrelated thrusts.

21 First there has been extensive capital investment to renew and enhance
Metrowater''s infrastructure and reduce water wastage. This had received minimal
investment since the 1950s and was in serious disrepair, also needing modernization,
including reduction in transmission losses, extension of the system to additional areas and
investment in wastewater collection and disposal.

22 Second much needed to be done to strengthen the management and staffing ofthe
organization. Management strengthening has involved filling key senior-post,^with
professionally qualified personell, reductions in staffing (from about 6,900 in 1987 to 3950
in 1995) reorganisation ofoperations and maintenance activities, introduction ot
commercial accounting, streamlining management information flow, and reducing the
number ofdepots, and training at all levels from artisans to senior managers.

23 Third Metrowater's finances needed radical overhaul. Before 1987, inadequate
tariffs resulted in consistent annual losses. Under MWS I, revisions to both the levels and
structure of tariffs have been implemented. Aparticularly large tariff increase was
introduced in 1994 resulting in an overall doubling of revenues for Metrowater. For the
last two years, Metrowater has generated anet surplus. Under the agreed program for
Metrowater there will be at least 10% annual increases in tariffs, and 17% of cash
requirements for investment will be generated internally by the agency. The second
project will also progressively implement ametering program (presently only industrial
and large users are metered) leading to metering of all consumers with pnvate
connections. -

TV INVOLVING RENEFICIARTES

24 Notwithstanding the major transformations underway with WRO and Metrowater,
the largest change over time is intended to be in the devolution of responsibilities from
government through the involvement ofusers. For Metrowater, medium-term objectives
will be limited to greater public awareness and participation in its planning, investment and
tariff decisions, and in setting the stage for various private participation options (para 29)
For irrigation users, Tamil Nadu's and world experience indicates that asolely government
service is ineffective at handling micro-planning, operations, maintenance, revenues
collection and resolution of disputes on geographically wide-spread infrastructure. User
participation and development ofdecentralized and autonomous management for



irrigation distribution systems, is also key to improving irrigation's efficiency, enabling
additional agricultural growth without additional demands on water consumption.
Agriculture consumes some 85% ofsurface water consumptive use in Tamil Nadu and its
efficiency ofwater use will be critical, both for rural sector development and for water
availability for non-agricultural users.

25 The TNWRCPs largest investment component (the "Systems Improvement and
Farmer Turnover" (SIFT) program) comprises rehabilitation and modernization ofabout
halfofthe State's existing irrigated area (660,000 ha) interlinked with farmer participation
in planning and the investment program, revisions to water charges and handover ofO&M
for distributaries to Water User Associations (WUAs). The WUAs will be legally
recognized entities with rights and responsibilities spelled out in acontract
("Memorandum ofUnderstanding") with WRO. At whole command levels, "Apex
Committees" will be formed to participate with WRO staff in command-level investment
decisions and annual water plans, and to resolve conflicts between the distributary level
WUAs.

26 The SIFT component involves significant social change and will take time to
implement on the scale envisaged under the project. WRO must move to aservice and
user oriented agency with alarge focus on extension. Major staff retraining is underway,
and at field levels WRO will be assisted by NGOs. For farmers, the now ingrained culture
of receiving water without high expectations on service quality and almost no involvement
in O&M must change to aprimary role for the farmers themselves. Multi-stage incentives
have been built into the program, with each command's improvements implemented in
step-wise fashion corresponding to stages in the farmer organization process, and
contributions by farmers to their WUA's capitalization, the investment program and
O&M The medium term objective is to improve efficiency and agricultural productivity
associated with achieved cost recovery and full funding of maintenance, and user
management at the lower levels of the systems. If successful, opportunity for further
developments will arise, particularly in the areas offurther devolution of responsibilities
and ownership to whole command level, user participation in basin management (para 35),
and future water rights and marketing options (para 33).

r> • PROSPECTIVE FUTTTRE DEVELOPMENTS

27 As TNWRCP and MWS II have only recently got underway, WRO's and
Metrowater's immediate agendas are to implement their programs under the two projects
as designed Each program involves significant institutional transformation and capacity
building and meeting these challenges will be alarge achievement. Longer term
perspectives are, however, relevant to how the medium term objectives are implemented.
The discussion below attempts some of these perspectives, but should be recognized in
some of its comments as being speculative and representing the views of the authors rather
than necessarily the current views ofTamil Nadu or the Bank.



o

Q

c

Metrowater

28 For Metrowater, the medium-term objective will be to continue transforming the
agency into amodern urban water supply and sanitation utility, with assistance under
MWS II and the proposed MWS III projects: emphasis will be on the modernization and
extension ofthe systems; reducing conveyancing and other losses; continued corporate
management improvements (eg., in financial accounting, computerized accounting); cost
savings through staff reductions primarily through attrition; metering to cover all
consumers by the end ofMWS III; and, continued financial strengthening through.tariff
restructuring and increases to enable the utility to become fully financially independent. In
parallel management style will continue its reorientation to aconsumer and service
oriented organization, including greater public consultation and interactions in decision
making on tariffs and investment planning. These objectives haye received and will
continue to need political support. Government's role should also be modified: to broad
steerage and monLring of the program, while stepping back from Metrowater sday-to-
day management decisions.

29 Potential for future options will materialize from the above developments. If
Metrowater succeeds in becoming an efficient public utility and sustains its financial
viability it could attract interest from private finance. Future investment could be
financed through issuance ofbonds. Agood litmus test for Metrowater ssuccessful
development would be the acceptance of debenture or bond issues in financial markets
without the backing of government guarantees. Various modes ofprivatization ot
Metrowater could also be afuture possibility, and with the steps above, the conditions tor
such would be present. Such options would require deeper consideration than given in
this paper For instance, they would need to find ways to internalise incentives or regulate
to handle the public as well as private good nature ofwater, including environmental,
health and poverty objectives and incorporation of long term considerations in planning,
investment and operations, and to regulate tariffs and financial returns to investors.

30 As an immediate need, it will be important for Metrowater to ensure its active
participation in the basin planning work of IWS under the state WRCRC. Metrowater
needs to further develop its own water planning capabilities, and take the opportunity ot
its full membership in the new WRCRC and IWS to become an active and dynamic
participant in basin and State water planning.

State Water Management. WRCRC WRO and User Participation

31 Abroader and more difficult challenge will be to effect changes at the level of
whole-state water management. This will necessarily depend on performance ofWRCRC
and its multiple actors, successful development ofWRO which manages the bulk of the
state's water resources, and, at its base, the success of the WRCP's SIFT component,
particularly in the degree to which farmers take responsibility and O&M becomes
managerially and financially autonomous. User involvement, whether in O&M of systems

I r- \



10

or i„ water planning, will be a. the hear, ofmost long-term scenarios for sustainable water
management in Tamil Nadu.

U Success with the SIFT component would result in self-management "Jtomdng32. success win me o /, full finance contributions to O&M ot
at the lower (distributary) levels ofthe systems ™™ j for subsequent options,
headworks and the primary *-^«""*^SwS and Apex Committees

smaller commands (less than 10,000 ha).

34 WROs longer-term development^T^^^tZ^**achievement ofitscapa^«

environmental and regulatory functions

3, WRCRCs development as amulti-sectoral decision making apparatuswill requirentinuoStbtg by state authorities Emphasis^„*to*£--„
development ofgrass-roots pamctpatton w•*>+?*>£££n.government users
basin-level planning comrmttees wll d»**"*"£~£S authorities or boards
Over time, these could evolve to more^"e^™U"*^Ui"* Madurai, Tamil

environmentalists, etc.).

3, Akey lesson from the above discuasmr^""^J™^
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sector, environmental considerations and other needs. The policy and institutional
measures under TNWRCP and MWS II havebeendesigned to take steps towards a more
integrated approach. As discussed above, they are also stepping stones to further
initiatives. Any long-term scenario ofdemographic and economic growth in Tamil Nadu
will clearly indicate the importance ofimplementing the medium-term changes targeted by
Government ofTamil Nadu underthe TNWRCP and MWS II. And of looking beyond
the medium-term horizon to the further changes thatwill likely be needed thereafter.

ko/madras.doc 12/7/95
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CONFRONTING WATER SCARCITY

INSTITUTIONAL AND POLICY CHANGES IN
TAMIL NADU AND MADRAS

Keith Oblitas and Michael Whitbread

(Agriculture and Water Operations Division
South Asia Region, Department II)

"Tamil Nadu Water Resources

consolidation Project (TNWRCP)
//

- Water Resources Organisation (WRO)
(former Public works Department)

- Water Resources Control and review
Council (WRCRC)

"Second Madras Water Supply Project
(MWS II)"

- Metrowater
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STATE SITUATION AND RESOURCES

Tamil Nadu Area: 130,000 sq. km.
population: 56 Million

population npnsitv is high
: 428 persons/km2

incomes ?yid Demography

Avg. per Capita Income: »s$31?/h*?*
(40% of population below poverty line)
GDP growth/annum: 6%/annum (avg.)

Population Growth rate: 1.5%/annum
About 33% of population is Urban
Madras DODulation: 6 millionSaras ?o?ulation growth: 2.3%/annum

atftte PornlP*-*QP would double in 50
ji^L podhV^"" »°"ifl goatela in 30
years
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LAND AND WATER RESOURCES

Xrffnd and wn^r Short

Tamil Nadu has 7% of the country's
population; but 4% of land area and
only 3% of surface water resources

Q3* of T*""il HadlHfi surface water
r^ponrees are already utilized
(groundwater variable? in some areas net depletxon)

Irrigation js main user
(about 85% of consumptive use)
(1.3 million ha under surface irrigation, 1.1 m. ha
under wells)

finite water shortage for Madras
70 liters/capita/day, of which 47
liters for domestic users

Middle class residents buy water from private
suppliers
In droughts:

- reduce/curtail industrial supplies
- bring water by train and truck
- poor have little/pay high prices

Madras Basin virtually fullV utilized
(by agriculture and urban/industrial use. Already
constructing for inter-basin transfers.)



RECENT AND ONGOING INITIATIVES

I. ESTABLISHING A POLICY
FRAMEWORK

"TAMTT- NADU STATE WftT^R POLICY"
(1994)

Consistent with:

- "National Water Policy" (1987)
- Banks Water Policy:

"Water Resources Management"
(1993)

- Bank/Government "India Irrigation
Sector Review" (1991)

Key Themes:
management as a unitary resource
water planning
institutions for water allocation
improving water productivity
environmental capability
cost recovery/financial viabiity
involving beneficiaries
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II.STRENGTHENING WATER PLANNING
*

DIAGNOSTIC:
No Institutional Apparatus to Plan, Allocate and Manage

Water by basin and multi-sectorally.
Very Limited Basin Planning.
Disparate, ad-hoc decisions on water use and investment,

not based on basin plans or multi-sectoral use.

"WATER RESOURCES CONTROL AND REVIEW

COUNCIL" (WRCRC)

Created in 1993 To be the state's formal body
for making decisions on state and basin water
planning, allocation and management, and for
resolving conflicts between users.
Key features include:

c

- Multi-Sectoral Representation
- Neutral ftp* Senior Chairmanship
_ Working Level Sub-Committees (Technical,

Environmental, and Water Charges)
- PfMTTP^^t staffed Secretariat:

"Institute of Water Studies (IWS) ir

Existing water research institution chosen, mandate
adjusted and status elevated. IWS to now be the "Nodal
Agency" for basin and state water planning, and the
"Secretariat" of WRCRC. IWS Work program:

- prepare Multi-sectoral River Basin Plans
- prepare state Water Plan.

Ancillary actions:

Strengthening Hydrological Data
(through Tamil Nadu's component of the Hydrology Project)

Strengthen Environmental Capabilities



III. TRANSFORMING PWD TO A Q
SPECIALIST STATE WATER AGENCY

- Former PWD a state construction agency. (irrigation,
buildings, ports, transportation, etc.).
- Not well equipped to handle water management
- Government approach. Limited beneficiary participation.

(a) Creation of WRO

PWD bifurcated in 1994 to create the

Water Resources Organisation
(WRO)
Specialist State Water agency, divested of non-water
functions and responsible for irrigation, drainage,
flood control and bulk water supply.

(b) Reorganisation of WRO
- Reorganised by specialist functions
- Decentralized by River Basin management units

(c) Capacity building for WRO

(d) Improve Irrigation
Efficiency/Involve Farmers

"Systems Improvement and Farmer
Turnover (SIFT)"
-interlinks rehabilitation and modernization of

existing irrigation commands with:
-farmer participation in investments
-formation of Water User Associations (WUAs)
-improved cost recovery and
-turnover of O&M of distributaries to WUAs.
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IV. TRANSFORMING METROWATER

TO A MODERN WATER UTILITY

MADRAS ESTIMATED THEORETICAL

DEMAND AND SUPPLIES

Demand

Supplies

Current sources

Veeranam Project

Krishna - 1st. phase

Krishna - later

Total

1750 mid

290 mid

180 mid

400 mid

530 mid

1400 mid

Less losses in distribution

at, say, 20%
280 mid

Remaining shortfall 630 mid



COMPARISON BETWEEN MADRAS

CONSUMPTION AND OTHER INDIAN

CITIES

For areas covered/ consumption

for all purposes:

Madras 70 lpcd

Bombay 253 lpcd

Delhi 220 lpcd

Calcutta 190 lpcd

Bangalore 125 lpcd



THE MODERN WATER UTILITY
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Dedicated specialist
institution with statutory

responsibilities

Professional management

Staffing reforms/ training at
all levels

Reorganization of
administration/ o&m functions/

project planning

Reform of finances -

computerization of functions,
revised tariff structures/

increased tariff levels,

program of conservation

Institutional reforms linked

to long-term plans to

modernize and extend the

capital assets and
infrastructure



Metrowater Recent Financial Performance - for purposes of calculating
performance against financial covenant targets under Madras WSS-I

Rs millions
1989/ 1990/ 1991/ 1992/ 1993/ 1994/95

90 91 92 93 94 (1)
Operating 301 336 356 472 511 826"
Income (2)

Operating 287 331 338 420 825 523
Expenditure
Depreciation 24 36 44 52 65 91
Debt Service 41 27 39 37 59 61

Excess of (51) (58) (65) (37) (438) 151
Income over

Expenditure

(2)

Note: (1) 1994/95 Provisional
(2) Before receipt ofGovernment subsidies
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PROSPECTS FOR METROWATER

To continue the modernization

process -

...

capital works program for
improvement and extension

conservation and loss

reduction

corporate management

improvements

containment of staff costs

comprehensive metering

full financial independence |
from Government

>



PROSPECTS FOR METROWATER

For the longer term -

private finance - without
Government guarantees

Board membership changes

a new relationship with

Government - detached/

accountable/ serving the

consumers

extension of privatization



c PROSPECTIVE FUTURE DEVELOPMENTS

Develop the initiatives
underway:

- WRCRC and state water planning
- WRO program.

- Metrowater program (and other cities)

Decentralization/participatory
management z

— Basin Level Committees/Boards

Irrigation Management
Farmer Management of Entire Commands as
WUA capabilities develop

ing in Water Allocation
- Prices to cover financial costs

(agric); eventually to better
reflect scarcity/value of water
(agricuture)
Polluter pays fees (industry)

- Metering urban domestic users
- Metering and Pricing for

Groundwater Pumpsets
- Development of Water Rights and
Markets (at WUA levels)"

Further legislative and
regulatory developments

Environmental Management
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Philippines

Improving Water Resources Planning and Management
and Strengthening NWRB

byMei Xie, EAIAE, World Bank
(December 12, 1995)

Water Issues in the Philippines

The water resources management issue inthe Philippines is at a critical stage. Onthe
surface, themain concerns are recurrent water supply shortages, especially inMetro Manila,
increasing conflicts in water allocation among users; severe water pollution near urban centers
and a noticeable degradation ofwatersheds. Philippines is not an exceptional case compared
with othercountries inthe region. To illustrate the increasing conflicts among the wateruse
subsectors, a good example istheAngut water supply to Metro Manila (Fig. 1).

The government is conscious ofthe urgent need to address the water issue, and also
recognized that atthe core ofthe problem is the absence ofan adequate framework toguide
water resources development, protection and efficient use; weak institutional capacities for
regulating and coordinating activities across subsectors; and inadequate investments in water
infrastructure thathave lagged behind levels needed to keep up with increasing demand.

.

Government Response to These Issues

Asignificant recent response was the 1994 "National Water Summit", opened by the
President and attended bytop level officials from all subsectors. The Summit concluded an
urgent needfor coordination ofallwater related efforts, and a shiftfrom a subsector
approach to a more integrated approach to water management. As a result ofthe summit, a
number of responses has happened:

• The former Cluster G was reconstituted into a Water Management Cluster,
which serves as the advisory committee to the President and the Cabinet on
matters related to the water resources sector. The Cluster provides a focal point at
high policy making level for dialogues on water policy issues.

• The 1995 "Water Crisis Act" was issued and created a Joint-Executive Water
Crisis Commission for implementation of the Act and for recommending actions to
be taken by the Presidentbefore mid-1996.

• NEDA resolutions to strengthen NWRB. TheWater Summit reached a
consensus on the need for strengthening of institutional mechanisms for closer
coordination among water related agencies. NEDA thus passed a resolution to
carry out a phased upgrading ofthe key coordination and regulatory body-- the
National Water Resources Board (NWRB)-to become an effective national water
resources management agency.



• Draft "Irrigation Crisis Act" under preparation.

The above only illustrates the urgency given to the water issues by the public and the
government. This urgency provides awindow of opportunity for adopting reforms in the
water sector.

Bank Response in Accordance with Implementation of Water Policy

The Bank responded to the above situation through policy dialogues, technical
assistance, and lending support to development projects.

• Water Supply and Sanitation Sector Study (1994)

• Quick response to Government request. At the Government's request, the
Bank assembled a"quick response" team (September 1995) to assist the
government in formulation ofatime-bound strategy to implement the Water Crisis
Act. The team worked with representatives ofrelevant government agencies, and
formulated an action plan, which included an overall management framework
strategy for medium-long term considerations, and immediate actions required for
implementation ofthe Crisis Act.

• Technical assistance to strengthen NWRB. The program was carried out to
assess water related legal and regulatory systems, formulate an action plan (both
technical and institutional) to strengthen NWRB capacity to carry out its policy
implementation and coordination functions.

• The above framework and recommendations from the TA have been fed into
preparation ofthe Water Resources Development Project.

These actions have been directed by the thrust ofthe Bank Water Policy, especially
with regard to supporting governments to adopt an institutional structure at the national and
regional/basin levels to coordinate the formulation and implementation ofpolicies and
strategies for improved water management, and sector-wide public investment programs.

Major Institutional Constraints in the Water Resources Sector

Fragmented Water Management Responsibilities. Agencies in each subsector have
largely independent strategies for resource development and operations. Negative
externalities from excessive water withdrawals and discharges have extended across
subsectors, and between the upstream and downstream areas of river basins (e.g. Angat).

Ahsgn&fi of an Overall Planning Framework to Guide Investment Activities. All
subsectoral plans are submitted directly to NEDA and DBM for inclusion in the national
MTPIP There are no cross-sectoral water resources plans to integrate effectively the various
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water and land use activities, water quality and quantity management, and conjunctive use of
surface and groundwater. The most recent assessment ofwater and land resources in the
Philippines was conducted almost 20 years ago. These plans continue to be used for
identifying investment opportunities, despite substantial changes in the environment over the
past two decades. Land use activities have affected flow patterns and the quality ofwaters in
rivers and in coastal zones. Watershed degradation has modified hydrological conditions.
Some data are no longer valid. The earlier plans seldom considered water quality, which has
emerged as an important problem in recent years. During emergencies, actions are mostly
taken on an ad hoc basis, accompanied by establishment oftemporary committees, the
announcement ofnew policies or speedy passage of laws, which often result in inconsistencies
in policies.

•

Weak Law Enforcement Law enforcement is weak, reflected in the illegal tapping of
urban and irrigation water by parties who do not hold permits, the exploitation of
groundwater resources beyond levels permitted, inefficient use of the limited resources
available, and degradation ofwatersheds. E.g. in 65% of cases, abstractions take place
without permits, and only 6% of the wells ofpermit holders have been monitored to check for
compliance with the permits. Some withdrawals are estimated to be 20-60% over the
permitted levels.

Need for Strengthening NWRB

The responsibility for cross-sectoral coordination ofwater resources development and
management stays with NWRB, which was created in 1974 to enforce and administer the
water Law. The members ofthe NWRB consist ofthe heads of 10 government departments
most concerned with water allocation. The Board is supported by a pool offull-time technical
staff' headed by an Executive Director. Vested by the Code with broad regulatory and
executing power, NWRB serves as an agent ofthe State under the Law for coordinating,
controlling, supervising, and regulating the utilization, exploitation, and protection ofwater
resources.

However, constrained by the composition and functioning ofthe Board, limited by
funds and technical capability, NWRB has been unable to effectively enforce the provisions of
the Water Code or to carry out its mandates. Despite clear stipulations in the Water Code,
development plans seldom go through prior NWRB approval. NWRB has neither the guiding
strategies, national master plans, updated basin plans, nor adequate staff resources needed to
assess such investment plans and grant approvals. As NWRB does not have its own field
offices, it has to delegate regional and field monitoring to other agencies. This arrangement
has proven to be ineffective and long delays are common.

•

1NWRB has presently atotal number of 130 staff positions, of which 109 are filled, leaving 21 positions
vacant.



Recommendations:

There are both institutional and technical recommendations, some ofwhich require
immediate actions and some require further studies or long term considerations. Some
technical recommendations will be incorporated into the design and implementation of the
WRDP project. While others would have to be implemented in a phased manner. Some
preliminary recommendations are:

Legal measures:

• Amend ImplementingRules and Regulations to the Water Code

• Attach NWRB to the office ofthe President (rename it as Philippines Water

Resources Authority)

• Amend the Law (water allocation principles)

Administrative measures: While the water law is generally considered adequate, the

major constraint is a weakness in its implementation and monitoring.

• Only policy-making functions to be vested in the Board (also dispute solving)

• Delegate administrativefunctions (such as granting water permits) to NWRB's line

divisions and the Executive Director, who will be authorized by the Board to grant

the permits

• Establish three NWRB regional offices

• Vest each regional office with specialist administrative and hearing officers

• Redefine the composition of Governing Board members (e.g. confining to Cabinet

level members only)

• Pass resolutionsthat approval by the Board of all development plans and programs

ofwater resources agencies as a condition for submission to NEDA for inclusion

into the national general development Plan
-

Financial measures:

• Enforce collection of the NWRB' s receivable

• Lift the exemption from paying water fees and charges byGovernment and

cooperative entities

• Increasethe level of water fees and charges in line with existing proposals, and

operationalize a Special Account in the General Fund ofthe Treasury
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Technical measures:

• Strengthen NWRB's overall planning capability, update water resources

assessment at national, regional and basin levels

• Improve collection of basicbenchmark data network, improve coordination of

NWRB with other relevant agencies dealing with water collection

• Strengthen NWRB's field capability and staff training

Presently, the final report is yet to be completed. We expect to have intensive
consultation with various government agencies. Some ofthe above measures require
Presidential Orders, some require amendments of law, some need merely resolutions by the
Board ofNational Economic Development Authority, and some NWRB's now resolutions, or
through memorandum of agreements. However, the opportunity is great. By April 1996, the
Joint Executive Committee, to which NWRB is the Secretariat or the Technical Staff of the
Committee, will submit proposals to the President. The Crisis Act empowers the President to
issue special orders under the provision of the Act within a limited time (without going
through Congress).
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LAKE VICTORIA ENVIRONMENTAL MANAGEMENT PROGRAM

Case Study in International Water Resources Management
(by Radha Singh, Eastern Africa Department, World Bank)

1 History of Environmental Change: Lake Victoria, with asurface area of68,800
km2 and an adjoining catchment of 184,000 km2, sustains the life for tens ofmillions of
people As the world's second largest freshwater body, the lake ecosystem harbors unique
biological resources. Kenya, Tanzania and Uganda control 6, 51, and 43 percent ofthe
lake surface respectively. The lake basin is used as asource food, energy, drinking and
irrigation water supply, shelter, transport, and as arepository for human, agricultural and
industrial waste. With the populations ofthe riparian communities growing at rates
among the highest in the world, the multiple uses have increasingly come into conflict.
This has contributed to rendering the lake environmentally unstable.

The past century has seen dramatic changes in the Lake Victoria ecosystem. In
1868, John Speke became the first European to visit Lake Victoria and declared it the
Source ofthe Nile. The lake was avast blue sea, and fish were caught in finely craft
basket traps. By 1900 the railroad reached Kisumu, gill nets were introduced to the lake,
and fresh tilapia were transported to Nairobi markets. Fish had become acommodity as
well as ameans ofsubsistence. By 1928, the declining catches oftilapia caused the
colonial government to bring in fisheries experts from Britain to advise on management
practices to maintain the tilapia fishery. As aresult ofthe fishery study, regulations on
mesh size were introduced to the gOlnet fishery. The depth to which awhite disc was
visible from the surface (a measure ofalgal abundance) was 5.0 min the offshore regions.
By the mid-1960's, independence movements ended colonial rule under which the Nile
perch had been introduced to Victoria in the 1950's to improve the fishery (Ogutu-
Ohwayo and Hecky 1991), and the first scientific stock assessment ofthe lake's fishery
was underway. So many species ofcichlids were found that only species ofthe
commercially important tilapia could be discriminated as "identifiable haplochromines (a
subgroup ofthe cichlids) were the most abundant fishes in the lake accounting for 80% of
the demersal fish biomass. The Nile perch was much less than 0.01% ofthe fish biomass
in the lake. The catch from the lake was on the order of100,000 tonnes ofa diverse mix
of native species. The transparency ofthe lake had declined to 3.0 m. By the early
1990's, many ofthe haplochromine fishes were thought to be extinct, only three species
(just one native) were significant in the 500,000 tonne annual catch ofwhich Nile perch
contributed approximately 70%. The lake fishery had been "saved" from declining catches
and dramatically enhanced as those who had introduced the perch had hoped; but, the lake
had suffered amassive extinction ofvertebrate animals unprecedented in modern times.
The fishery had become an industry and substantial source offoreign exchange from
international markets on four continents; however, undesirable and disturbing trends in the
lake and its fishery had become obvious. The mean size ofthe Nile perch catch in many
parts ofthe lake was below the size offirst reproduction, the transparency ofthe lake for
most ofthe year was one metre or less (Mugidde 1993), the hyplolimnion had become



deoxygenated (Hecky etal. 1994), there were massive blooms ofpotentially toxic algae
(Hecky 1993, Mugjdde 1993), water-borne diseases were endemic and increasing in
frequency, and the water hyacinth, absent before 1989, was choking important waterways
and landings in Uganda. Although Lake Victoria had experienced significant changes
since itwas dried out 14,000 years ago, ithas never before been in this condition (Hecky
1993).

The lake and its fishery are the sources ofmost ofthe evidence cited above for the
dramatic changes in the Lake Victoria basin over the past century, but the lake is not the
source ofthe problem. The problems arise in the basin through human activity. In aquatic
systems, fish are the largest organisms in food webs in which the primary producers are
microscopic. Consequently without specialized equipment it is difficult to apprehend
changes in aquatic systems except for fish which are filling ahuman requirement. In
contrast, interrestrial systems the plants dominate our visual impression. Humans can
readily perceive differences in landscapes; but, when changes occur slowly over time, they
may be unappreciated even in terrestrial systems unless historical records are kept. There
is little debate that profound changes have occurred on the land since Speke first sighted
Lake Victoria. Forests have been reduced to allow agriculture, to build houses and to
provide warmth. Natural rangelands have endured increasing herds oflivestock which
have benefited from modern veterinary practice and elimination ofpredators. The
fundamental cause of this visible change inthelandscape has been theburgeoning human
population ofthe riparian countries which continue to have 3-4% per annum growth rates
permitted in part by the availability ofmodern medicine and the natural, previously
underutilized, fertility ofthe country and the lake. The effective "ecological" limits to this
population growth may already have been exceeded as changes in Lake Victoria bear
witness. Most people recognize that there is beneficial transfer ofessential resources from
the lake to humans onthe land such aswater from rain and for irrigation, water for
domestic use, and fish for food. Repeated human experiences demonstrate that we can
extract these, obvious, beneficial transfers too rapidly and deplete water and fisheries
resources. The most invisible process (and therefore the hardest to quantify) contributing
to the evolution ofthe Victoria ecosystem isthetransfer ofmaterials at ever increasing
rates from the terrestrial basin to thelake. Examples ofthese transfers are: 1)organic and
inorganic suspended solids and dissolved nutrients borne by streams, 2) terrestrial dust,
smoke, and inorganic compounds produced from combustion borne by air, and 3) the
direct additions along the lakeshore ofhuman and animal waste accompanying domestic
water consumption and use. These transfers are usually unintended and undesirable for
downstream water quality, e.g. increased soil erosion represents aloss offertility from
agricultural or pastoral activity which causes it or conversion ofwetlands to agriculture
which eliminates their water purification function. These invisible and unconscious
transfers threaten the quality and utility ofthe water and fisheries; and, ifunchecked, they
eventually threaten the health and economic security ofthe people around the lake.
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Lessons from the developed world

Developed nations were ignorant ofthe significance ofthese mass transfers from

SHoriuve qualities and resources can continue to be enjoyed and utilized. In the
SSS recognition and action followed substantial econormc development,
SS»deemed affordable as well as necessary. Through the
S«?SSmthose countries, alternative sources ofincome sustenance and
£?«taS treatment) were available, and so degradation did not**££?*
SdoDment Forthe riparian countries ofLake Victoria, alternative sources for fte
3 wMch Lake Victoria yields are not obviously available. Loss and degradation of^f^SUthe endemic biodiversity) wiU ch«k .eon.™
ZL^Zt%consequently must be addressed by internal assistance. One esson from
devdooed countries is that delay in addressing pollution only increases eventual costs.
Mot«-tT™t4. these negative trends are individually reversible*«*%<*£
Sm even in great lakes ifthe pubhc is committed to ecosystem restoration But
SSJ1- l«son from developed countries in that issues ofwater quality »nd
filSnZagement are not independent ofeach other, and they are certainly not
hSntan ofsocioeconomic activity. Ecosystems are complex integrator££*£ flowTand exchanges ofmass and energy (of which fish yield is but one), some
towToSate naturally and some are generated or altered by human actmty. Addnssng
any^deTsue in isolation can be as disruptive to the ecosystem as the ongmal cause for
ZZTZ andogy would be pulling asingle, loose thread inatapestry without
S tofte whole; such single-mindedness could lead to the unravehng ofwhat was to
behoved Similar* ecosystem management must never lose sight of*.««rtjhich
for Lake Victoria must be sustainable use for the benefit of the npanan peoples.

Consequences of inaction

Inaction in addressing these negative trends in overharvesting ofthe fishery and
declining water quality will bear serious consequences. Unregulated, overfishing ofNile
pe cZy iL cornmerdal fishery and use ofdestructive fishing practices such as beach
sehes or poisons by subsistence fisherfolk will diminish and perhaps eliminate ahigh-value
Shery wEsanLportant source of foreign currency to the countries. The success of
SeStayta itselfhas led to increased activity on and around the lakeshore^ Around
1970 26 000 fisherfolk were actively fishing Lake Victoria (Baylej, 188), but by 1990
over 100 000 people are involved in fishing related activities. In 1990 this fitaqg; tfta
suLined alucrative processing industry, which has further attracted people to the lake as
STa local market much larger than in 1970. Current estimates show that annual fish
c^ch from Lake Victoria is between 400,000 -500,000 metric tons generating around



US$ 300-400 million as revenue. The fishery is open to entry by all at present as opposed
to land-based activities which follow astrict tenure system for allocation. Consequently,
the lake's fishery will continue to be accessed by the poorest segments ofsociety which
often can only afford the most destructive fishing gears, e.g. beach seining with mosquito
nets as well as some ofthe most affluent industrial processors. Asustainable level of
exploitation which can maintain adesired species mix to be identified and aworkable
management plan to effect that exploitation level needs to be enacted.

Water hyacinth currently is affecting the efficient pursuit ofthe fishery and possibly
other aspects although there is no clear consensus on whether the net effects on fish
production are positive or negative. But, the immediate threat ofthis plant is to other
socioeconomic activities such as transportation, domestic water intake, and spread of
bilharzia and harmful human interactions with snakes and hippos. Ifthe productivity and
dispersion ofthis plant is not controlled then negative economic effects will increase.

Nutrient inputs have increased two to three-fold since the turn ofthe century,
mostly since 1950. Inputs are the result ofthe increased human and livestock populations
and the pressure they put upon the landscape. Locally this general pressure is aggravated
by urbanization without appropriate sewerage and treatment during disposal although
these sources are minor on alakewide basis (Scheren 1994; Bullock et al 1995). As a
consequence, algal abundances have increased 4to 5times since 1960 and now nuisance,
colonial and filamentous blue-green algae, Anabaena and Microcystis, dominate
continuously, having replaced the previously dominant species ofgreen algae and diatoms
(Mugidde 1993). This shift in composition and abundance causes clogging ofwater intake
filters and increases chemical treatment costs for urban centres. For people and livestock
taking water directly from the lake, these bluegreen algae are potentially toxic causing a
range ofailments from stomach upsets, through diarrhea to neurological diseases. Non-
treated sewage from urban centres itself locally poses increased disease risk offish kills of
Nile perch and Rastrineobola when deep water is rapidly mixed into surface waters. The
heavy sediment and pollution load carried by streams and rivers will increasingly foreclose
successful spawning, feeding, and nursery areas to valuable riverine fish such as Labeo
which previously were athriving commercial resource. Continuation ofhigh nutrient
flows will feed excessive growth ofwater hyacinth and diminish the effectiveness ofother
control strategies.

The loss ofnutrients and soil by erosion ofthe land surface and the loss of
wetlands which together are the most important sources ofthe increased nutrient to Lake
Victoria will continue to be significant costs to the agricultural sector and to the
biodiversity ofthe landscape. The loss of soil fertility from many areas already exceeds
the economic capacity to restore it through artificial fertilization. Similarly an actively
growing and expanding coastal wetland retaining sediments, pollutants and nutrients will
not be affordably replaced in the near future by awater treatment plant. Benefit: cost
analysis argues for the maintenance and sustainable use ofthese watersheds and wetlands.
Stakeholders directly dependent on the lake for their well-being are already suffering the
consequences ofnon-sustainable use; the next and following generation ofagncultunsts
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will suffer greater poverty as the consequence ofthis generation's use ofthe land.
Moreover, inaction in developing socio-economic alternatives to current practices will
dictate thatrootcauses ofenvironmental degradation will continue, that costs ofdelayed
remedial action will rise and that hope, the most precious commodity, will belost. The
people ofthe basin in their daily pursuits have unintentionally caused the changes in the
lake, and there is no sustainable solution without their attention, commitment, and active
involvement.

Management challenge and interventions

TheLake Victoria Environmental Management Program (LVEMP) is a
comprehensive program aimed at rehabilitation ofthe lake ecosystem for the benefit ofthe
people who live in the catchment, and the national economies ofwhich they are apart.
The program objectives are to maximize the sustainable benefits to riparian communities
from using resources within the basin to: (a) generate food, employment and income; (b)
increase value-added from the development ofexport oriented fish processing; (c) supply
safe water and a disease free environment; and(d) conserve biodiversity andgenetic
resources. In order to address the tradeoffs among these objectives which cut across
national boundaries, a further project objective isto harmonize national management
programs in order to achieve, to the maximum extent possible, the reversal ofongoing
environmentaldegradation.

Under GEF assistance of US$1.8 million, the three governments beganthe process
ofprogram preparation. The Tripartite Agreement (signed August 5,1994) which set in
motion a collaborative process ofproject preparation and implementation among the three
countries, provided the establishment ofthree National Secretariats, to service the
Regional Task Forces preparing the program. The Secretariat in Uganda serviced
Regional Task Force I on fisheries and water hyacinth control. The Secretariat in Kenya
serviced Regional Task Force 13 onwater quality and land use management. The
Secretariat inTanzania provided overall project coordination - itsHead is also Executive
Secretary ofthe Regional Policy and Steering Committee which makes policy decisions
regarding the entire program.

The project would support thefollowing specific regional and national program
activities: management offisheries, including the establishment and operations oftheLake
Victoria Fisheries Organization, improvement of fisheries research and the information
base for fisheries, and strengthening of extension, monitoring and enforcement capabilities
of national fisheries administrations; (b) management of lakepollution andwater quality,
including strengthening and harmonizing national regulatory and incentive frameworks and
enforcement capabilities, and establishing a lake-wide water quality monitoring system
improvement ofresearch and the information base for pollution control and water quality,
and pilot investments in industrial and municipal waste management; (c) wetland
management, including improving the information base, and pilot investments in
sustainable management ofwetland products; (d) management and control ofthe water
hyacinth infestation; and (e) management ofland use in the catchment, including
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improvement of research andthe information basefor pollution loading from the
catchment, and pilot investments in soil conservation.

The three National Secretariats would be continued into the project
implementation phase. These three small groups, one in each country, would provide a
day-to-day central contact point and information clearing house for all agencies
implementing the program, and all donors supporting it. While the many implementing
agencies would be responsible for progress on their own components, and for monitoring
and reporting onthat progress, the Secretariats would gather information from all the
agencies intheir respective countries, beresponsible for overall monitoring, and prepare
such progress reports as are required for decision making about theoverall program. The
Heads ofthe Secretariatswould also, when necessary, organizetripartite meetings of
officials responsible forvarious components of theprogram. The Regional Secretariat in
Tanzania would organize meetings, when required, of members of theRegional Policy and
Steering Committee, which would also remain inplace, with the same membership as it
hashadthroughout program preparation. TheCommittee would have many roles,
perhaps themost important being themechanism forresolution ofany disputes arising
during implementation ofthe program.

Theprogram investments would be implemented by collaboration among many
agencies, including theLake Victoria Fisheries Organization (LVFO) which would be
established under the program Ministries of environment, water, fisheries, andagriculture
and their associated institutes, universities, NGOs and local communities. The Lake
VictoriaFisheriesOrganization would assume overallcoordination for components
associatedwith fisheries, while the Regional Policy and SteeringCommittee would be
responsible for overall program coordination, including coordination between thefisheries
activities as a whole and the rest ofthe program.

In view ofthe extensive scientific investments in the program the worldwide
scientific interest in Lake Victoria, and uncertainties associated with the dynamic lake
ecosystem, it is also proposed to appoint a high level Panel of Distinguished Scientists,
with 3-5 members, to serve as an overall steering group for the scientific studies in the
lake. GEF funding of up to US$10 million, and IDAcredit ofUS$ 45 million will be
available for the implementation of the initial phases of the program. The Governments'
contribution will approximately US$ 6.8 million.

Participatory Approaches

Project preparation has followed a participatory process thatprovided Government
ownership and involvement ofbeneficiaries/stakeholders in determining design and
management ofthe program. This istobe sought through the medium ofRegional and
National level seminars/workshops, appointment ofNGOs as members ofNational
Working Groups (NWGs), introduction ofa systematic consultative process between
members of the NWGs and the beneficiary/stakeholders within the overall guidance of the
LVEMP National/Regional Secretariat. Community empowerment and eventual
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ownership ofthe projects by the targeted beneficiaries are key to the long term
sustainability ofenvironmentally sound development interventions of the LVEM projects
being proposed. Four strategies in respect ofcommunity mobilization are proposed, these
include awareness creation, involvement, participation and motivation.

The project would be the first ofits kind within the region, addressing acomplex
set ofmanagerial, scientific/technical and institutional issues across three countries. It
would aim to provide Government with the necessary skills, information, technical and
financial resources, and legal framework to successfully carry out such an endeavor. It
would build technical capacity to promote, assist and coordinate the various initiatives
within aregional framework, and help design acomprehensive set ofnational policies and
strategies based on lessons learned from field experience. An important lesson
incorporated from past operations is to ensure that preparation be done by the countries
themselves The resultant ownership will have the usual national benefits, as well as bemg
especially important in this program which crosses national boundaries, since the three
governments have already gained valuable experience working together during
preparation.
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The Ganges River Dispute

Introduction: The Ganges basin, known in India as the Ganga, is both an international
river to which India, Bangladesh, Nepal and to a small extent China are the riparian
states; and within India, an inter-state river shared by the States ofUtter Pradesh, Bihar,
West Bengal, Haryana, Himachal Pradesh and the Union Territory of Delhi. It originates
inthe state ofUtter Pradesh where it is known as Bhagirathi, and isjoined by a number of
tributaries originating inside India such as the Yamuna, the Tons and the Gomti. It is also
joined by other tributaries originating in Nepal such as the Kamala and the Bagmati, and
the Nepal-China border (in Tibet) such as the Kosi and Gandak. The delta of the Ganges
can be said to start from Farakka in West Bengal. About 20 miles south ofFarakka the
river divides itself into two arms: the Padma which flows eastward into Bangladesh, and
the Bhagirathi which continues to flow south in West Bengal. After the Bhagirathi is
joined by the Jalangi, it is known as the Hooghly river. Calcutta, the largest Indian city,
one of the largest sea ports, and the capital ofWest Bengal, stands on Hooghly river.
South ofCalcutta, the Hooghly is joined by the Damodar river and flows into the Bay of
Bengal.

In Bangladesh, the Ganges, which is known as the Padma, is joined by the
Brahmaputra river, and later by the Meghna river, and then gets divided into anumber of
channels all flowing in the Bay ofBengal.

The total length ofthe Ganges is about 1,600 miles. About 80% ofthe Ganges
basin is in India, about 18% in Bangladesh and about 1% is in Nepal. The Ganges basin is
one of the most densely populated basins in the world, with a total population of about
280 million, ofwhom about 10 millions are in Nepal, 45 million in Bangladesh, and the
rest in India.

At present there is no treaty amongst the riparian states for sharing the waters of
the Ganges. There were a number of interim agreements entered into between India and
Bangladesh, following the construction of the Farakka Barrage, and the latest such
agreement expired in 1988.

The Farakka Barrage: The issue of sharing the waters ofthe Ganges between India
and Bangladesh became aprominent one following the decision ofIndia to construct the
Farakka Barrage to address the shortage ofwater in Calcutta Port. The reasons given by
India for construction of the Barrage, which are centered in saving of Calcutta Port,
included:

(i) Because of siltetion in the Hooghly river bed, there was a gradual shifting in the
course ofthe Ganges which resulted in scarcity ofwater at Calcutta Port, thus adversely
affecting navigational activities. India felt an urgent need to maintain water flow in the
Hooghly river.



(ii) There was also the need for a strong current to flush down the silt deposited in the
Calcutta Port.

(iii) Supply offresh water isneeded toovercome the problem ofsalinity. Fresh water
is also needed for irrigation, industrial and domestic use.

The decision to construct the Barrage was taken in 1951. Work on the Barrage
started in 1961 and was completed in 1971. The feeder canal from the Barrage was
completed in 1975, and the Farakka Barrage came into operation on April 21, 1975. The
Barrage is about 2,240 meter long, and the Feeder Canal is about 24 miles long. The
Barrage was intended to ensure that the Hooghly river receives, even inthe worst of the
dry season, at least 40,000 cubic feet per second (cusecs) ofwater. It is assumed that the
availability of water atFarakka inthe lean season would be around 55,000 cusecs. After
the needs of CalcuttaPort are satisfied, 15,000 cusecswould be released to Bangladesh.

Pakistan consistently opposed the construction of the Barrage, and this situation
did not change following the emergence of Bangladesh in 1971. In its objection,
Bangladesh raised the following:

(i) The average lean flow of the Ganges of 55,000 cusecs is its normal
requirements, and any decrease would affect its river basin development projects.

(ii) River navigation which is the basic transport system in Bangladesh would be
affected if there is a decrease in the Ganges flow.

(iii) The Barrage would create scarcity of water for irrigation, affect fisheries
productionand lowergroundwaterresources.

India, on the other hand, contended that Bangladesh was exaggerating the
negative effects of the barrage on its navigation, irrigation, fisheries and ground water
resources.

Agreements on Water Sharing: Despite India's determination to build the Farakka
Barrage to supply the Hooghly river with 40,000 cusecs, on the one hand, and the
opposition ofBangladesh to such construction and its contention ofthe negative impact
on Bangladesh, on the other hand, a number ofagreements were reached between India
and Bangladesh on sharing the waters of the Ganges during the dry season.
Unfortunately, those agreements were all interim agreements, lasting for a limited period
of time. Those agreements were:

I. The 1975 Agreement: The commissioning ofthe Farakka Barrage on April 21,
1975 was preceded by an eleventh hour agreement between India and Bangladesh on the
sharing ofdry season flow of the Ganges, which was signed on April 18, 1975. The
temporary allocation agreed upon was as follows:
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TABLE -1

Sharing of Lean Season Flow at Farakka (Amount in Cusecs)

10DaysPeriod Dependable Amount Remaining
Suppliesat agreed upon Flow for
Farakka for Hooghly Bangladesh

21 to 30 April 1975 55,000

I to 10 May, 1975 56,500

II to 20 May, 1975 59,250

21 to 31 May, 1975 65,500

11,000 44,000

12,000 44,500

15,000 44,250

16,000 49,500

Under this Agreement, India's share was less than the 40,000 cusecs it initially
demanded and varied between 20%-25% of the 55,000 expected lean flow. On the other
hand, Bangladesh's share ranged between 80-75%. Although the agreement was a
historical break through, it was a very interim arrangement. It expired on May 31,1975.

II. The 1977 Agreement: At the urging of the Political Committee of the United
Nations General Assembly, attempts were again made to try to reach an agreement.
Those attempts resulted, two years later, in the signing of an agreement between the two
countries in Dhaka, on November 5, 1977. The Agreement dealt with the sharing of the
Ganges water at Farakka, and also included provisions for solving the long term problem
of augmenting the flows of the Ganges. The share of each country between January 1 and
May 31 was agreed upon as follows:



TABLE II

Sharing of Waters at Farakka Between the 1st January and the 31st May Every Year

Period

January

February

March

April

May

1-10

11-20

21-31

1-10

11-20

21-28/29

1-10

11-20

21-31

1-10

11-20

21-30

1-10

11-20

21-31

Flows reaching
Farakka (based
on 75% avail

ability from
observed date

(1948-73)

Cusecs

98,500
89,750
82,500

79,250
74,000
70,000

65,250
63,500
61,000
59,000
55,500
55,000

56,500
59,250
65,500

Withdrawal

by India at
Farakka

Cusecs

40,000
38,500
35,000

33,000
31,500
30,750

26,750
25,500
25,000
24,000
20,750

20,500

21,500
24,000
26,750

Release to

Bangladesh

Cusecs

58,500
51,250
47,500

46,250
42,500
39,250

38,500
38,000
36,000
35,000
34,750

34,500

35,000
35,250

38,750

The Agreement provided for proportionate sharing of any excess or deficit of
flow Still the Agreement included a "Guarantee Clause" for Bangladesh. The clause
stated that "ifduring aparticular 10 day period the Ganga flows at Farakka come down to
such a level that the share of Bangladesh is lower than 80 percent of the value shown in
column 4 the release of water to Bangladesh during that period shall not fall below 80
percent of the value shown in column 4". The Agreement set up a Joint Committee
consisting of representetives nominated by the two governments. The Committee was
responsible for implementing the arrangements contained in the Agreement. Any dispute
would be referred to a panel of an equal number of experts nominated by the two
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„ntc The Agreement recognized the need to cooperate with each other in

relating to augmentation of the dry season tiows oin S ed

SSSSESsSESsssk:
specified period by mutual agreement.

thereafter. Accordingly, on October 9, 1982 a Memoran
was signed in Delhi, by the two governments. »U^££?«£ suitable

£&*rifel£ Commission to complete fte £*£*£«'* **
uL fte optimum solution within 18 months of the date of fte MW»

'9™ Agree^tmat Bangladesh's share would no. fd. below 80% offte agreed amount
of release.

This MOU expired on May 31, 1985. The 18 months given to the.Joint River
Commilstn expired earlier without the carrying out of the pre-feasibihty study on
augmentation of the flow of the Ganges during the dry season.

iv The 1985 Mjtmflraadinn ^f IlatotoMflnc A§ain' t0 avoid * sudduenIV' The 19WS Me™^"" '̂ q(j '-^ India ^ Bangladesh signed another



summit level meeting between the leaders of the two countries would be held to take a
decision on the scheme of augmentation of the flows of the Ganges at Farakka, and the
long-term sharing of the river proposed by the JCE. The MOU set the releases of the
Ganges water available at Farakka for the next three years at the same levels as those set
by the 1982 MOU. Theimmediate consultation clause in case of exceptionally lowflows
of the 1982 MOU was reiterated in this MOU, recorifirming the end of the special
guaranteesprovidedto Bangladesh underthe 1977 Agreement.

The 1985 MOU expired on May 31, 1988. The joint study proposed by this MOU
was not carried out because of the failure to arrive at common grounds for this study.
Each sideproposed a different scheme for augmenting theflow of the Ganges available at
Farakka. Indiaproposed a planto construct a linkcanal across Bangladesh to connect the
Brahmaputra Riverwith the Ganges at a point above the Farakka Barrage to augment the
Ganges flow during the dry season. This was rejected by Bangladesh, who, instead,
proposed building storage dams in the upper reaches of the Ganges in India and Nepal
which would store water during the monsoons, for release during the dry seasons. In
turn, this proposal was rejected by India.

CONCLUSIONS: Although India and Bangladesh were able until 1988 to reach
agreements on the sharing of the waters of the Ganges during the dry season, those
agreements were all interim. The last one expired leaving behind a vacuum that still
prevails. Those agreements did not address any of the other larger issues concerning the
basin such as flood control during the monsoon season (when water sharing is not an
issue) bank erosion, pollution, hydroelectric power schemes and the environment.
However, more apparent was the failure of the parties to reach an agreement on schemes
for augmentation of the dry season flow which is the major issue facing them, and the
failure to keep themomentum for another agreement for sharing the waters of the Ganges
during the dry season, after the 1985 MOU expired.
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TI4F GANGES BIVFR DISPUTE

• THE RIVER

• ROOTS OF THE DISPUTE

• ATTEMPTS TO RESOL VE DISPUTE

• CURRENT STATUS
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SKETCH MAP OF THE GANGA AND THE

BRAHMAPUTRA BASINS



c

o

o

• THE GANGES

Length: About 1,600 Miles

Basin Area: About 80% in India
About 18% in Bangladesh
About 1% in Nepal

Basin Population: About 280 million:
10 million in Nepal
45 million in Bangladesh
225 million in India

'



THE ROOTS OF THE DISPUTE:
THE FARAKKA BARRAGE

INDIA WANTED THE BARRAGE BECAUSE,
ACCORDING TO INDIA:

- Siltation in the Hooghly River Bed Caused Gradual
Shifting in Course of River, Resulting in Water
Scarcity at Calcutta, and Affecting Navigation

- Need Strong Current to Flush Silt at Calcutta Port

- Need Fresh Water to Overcome Salinity

- Need Water for Irrigation, Domestic, Industrial use

- Would Withdraw 40,000 out of the 55,000
available CUSECS

BANGLADESH OBJECTED BECAUSE, ACCORDING TO
BANGLADESH:

- 55,000 CUSECS its Normal Requirement

- Any Decrease Would Affect its River Basin
Development Projects

- Any Decrease Would Affect Navigation Which is the
Basic Transport System

- Any Decrease Would Affect Irrigation, Fisheries and
Groundwater

o
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• • THE BARRAGE

- Decision to Construct in 1951

- Construction Started in 1961

- Barrage Completed in 1971

- Feeder Canal Completed in 1975

- Barrage Commissioned on April 21, 1975

- 2,240 Meters Long

.

*

- Feeder Canal: 24 Miles Long

•

* •

•
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A TTEMPTS TO RESOL VE DISPUTE

Four Agreements were Reached

1. THF 197R AGREEMENT

- Water Allocation; 41 Days

2. THF 1977 AGREEMENT

- Water Allocation

- Proportionate Sharing of Excess and Deficit

- Clause Guaranteeing Bangladesh Minimum of 80% of its Share

- Joint Rivers Commission (JRC) to Carry Augmentation Study

- Review - 3 Years; Expiry - 5 Years, but can be renewed

3. THE 1982 MOU

- Water Allocation

- Augmentation Study to be Completed by JRC in 18 Months

- Abolishing Guarantee Clause

- Consultation in Case of Exceptional Low Flow

4. THF 1985 MOU

- Water Allocation

- Augmentation Study to be Carried Out by Joint Committee of
Experts (Not JRC) Within 12 Months; Review within 6 months

- Consultation in Case of Exceptional Low Flow
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_ _i , —m * i y a a • t** \Spring nfT.Mn Seasoa Flew at Farakka fAmount in Cnsecsi

10 Days Period Dependable Amount Remaining
Suppliesat agreed upon Flow for
Farakka for Hooghly Bangladesh

21 to30'April 1975 55,000 11,000 . 44,000

1to 10 May, 1975 56,500 12,000 44500

11 to 20 May, 1975 59,250 15,000 44,250

21 to 31 May, 1975 65,500 16,000 49500
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Sharing ofWaters atFarakka Between the 1st January and the31stMay Every Year •
1 2

**

j 4

Flows reaching
Period Farakka (based

on 75% avail Withdrawal Release to

ability from by India at Bangladesh
observed data Farakka

'

(1948-73)

Cusecs Cusecs Cusecs

January 1-10 98,500 40,000 58500

11-20 89,750 38,500 51250

21-31 82,500 35,000 47500

February 1-10 79,250 33,000 46250

11-20 74,000 31,500 42,500

21-28/29 70,000 30,750 39250

>March 1-10 65,250 26,750 38500

11-20 63,500 - 25,500 38,000 "- —-• ——

21-31 61,000 25,000 36,000 /

April 1-10 59,000 24,000 35,000
.

11-20 55,500 20,750 34,750

21-30 ' 55,000 20,500 34500

May 1-10 56,500 21,500 35,000

11-20 59,250 24,000 35250

21-31 65,500 26,750 38.750

•

1
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AUGMENTATION STUDY NOT CARRIED OUT
BECAUSE OF DIFFERENCES IN APPROACH:

INDIA: Proposed construction of link canal across
Bangladesh, connecting the Ganges and
Brahmaputra to augment Ganges flow
during dry season

BANGLADESH: Proposed building storage dams in
the Upper Reaches of the Ganges
in India and Nepal, which would
store water during monsoon season

for release during dry season

Each Rejected the Other's Proposal



CURRENT STATUS

ALL AGREEMENTS WERE INTERIM ARRANGEMENTS;
LAST ONE EXPIRED IN 1988 LEAVING A VACUUM

OTHER MAJOR ISSUES THAT HAVE NOT BEEN

ADDRESSED:

- Flood Control (water sharing during monsoon is not
an issue)

- Erosion

- Pollution and Environment

- Hydroelectric Power Schemes

NO AGREEMENT ON AUGMENTATION METHODS
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1995 World Bank Water Seminar

Recent Developments in the Office duNiger, Mali

By Djibril Aw1 and Chantal Dejou2

L AHUGE POTENTIAL. BUT 50 YEARS OF DISMAL RESULTS (1932-1982).

1 Located in the heart of Mali, the Office du Niger (O.N.) is one of the oldest and largest irrigation
schemes in Sub-Sahara Africa. It was created by the French in 1932 after the discovery of a large fossil
delta in the area (see Box 1). It was projected to develop about a million hectares over a period of 50
years Its objective was twofold: i) to supply the French textile industry with alarge share of its needs in
cotton; and ii) to significantly contribute to food security for the whole Sahelian region of the French
Empire with amodem and commercial rice production system.

2. Fifty years after its creation, however, the 0.N, in 1982, was far from meeting this objective.

i) only 6% (60.000 ha) ofthe target area had actually been achieved;

ii) the infrastructure was poorly maintained; as aresult one third of the area developed was
abandoned;

iii) cotton production had been discontinued in 1970 because rainfed production systems in the
South ofthe country proved to bemore cost effective;

iv) average yield ofpaddy had reached its lowest level, with just 1.6 t/ha; and

v) settlers were disgruntled over their poor conditions.

3 In short, ONwas amodel White Elephant which had drained huge public resources with little
results to show. Under these circumstances, a great deal of optimism was required to consider
rehabDitating such aparastatal. Yet, optimism and a decade of careful preparation and implementation
were the key ingredients to what can be cited as aproject well on its way to becoming asuccess story.

n. SPECTACULAR SUCCESS OVER ADECADE

4 The Green Revolution in rice production initiated in Asia in the mid 1960's, with the widespread
adoption of modem high-yielding varieties (HYV), did not reach West Africa until the beginning of tiie
1970's The initial tests consisted of pilot projects spread across several countries, earned out with
Chinese assistance. The results were impressive, with yields of 4-5t paddy/ha. It was also atune when a

1Djibril Aw is presently asenior agriculturalist with the World Bank. From April 1993 to April 1995 he was
responsible for the restructuring of the Office du Niger, on an external service assignment with the G°verBment of
Mali. Prior to this, he served as Chief Agronomist and Deputy Director General of the O.N. from 1962 to 1972.

2Chantal Dejou is asenior economist with the World Bank. She was assigned the task managership of the IDA-
assisted project on O.N. for the past five years.



severe drought hit the Sahel. The conjunction of these two facts highlighted how valuable the vast
irrigation facilities ofthe ON could be. From 1975 to 1977 the Malian Government, with the assistance of
West Africa Rice Development Association (WARDA), prepared a master plan for the rehabilitation ofthe
ON. This study served as the basis for a World Bank identification mission in 1977 and a technical
assistance/engineering project in the following year. Soon thereafter other donors joined the efforts. The
first physical rehabilitation pilot project were undertaken in 1982 with Dutch assistance. There are now a
group of sixdonors assisting the ON.

———————————— Bo.

\," ; ', - ' > ", 1 "&wa&ciKi&cterf$tv£snrf<le^o{7^^ " - ' , CJ
of Ok Niger River

V-' MtBiwsWyea» ag»,'* saieees&nWearihqa»fce$eries{«l« Imge fcesfo «fawuaj. ?auUtta* fceetar® inca^egpnsdwa^

river, going from the Fouta Djalon mountains in Guinea to the Gulf of Guinea in Nigeria. This capture also resulted in the
dryir £fll§llll||^

2 The discover,' of this fossil delta was made in 1925 by Emile BELIME, a French engineer, and confirmation came

even suppress, the dependency of the French textile industry fox the supply of cotton. As amatter of fact, the ex.stence of an
inner fossil delta permits the i: vast area ofrich soils by s

3. As mall deltas, the river stretches called deOuents are in elevation with respect to the land and are separated by bank strips.

A The discover; ofthe ancient delta and application ofthe development principles summarized above led BELTME to prepare a

but further studies led to increase the area to 1,105,000 hectares. Since the construction of the Markala dam, completed m

potential, have been actually developed The inner Delta of the Niger River represents provably one of the largest
underdeveloped reserve ofalluvial land thatcould byirrigated bvgravity

b

5. The overall result of the rehabilitation is an impressive tum-around:
worthwhile to highlight-that between 1983 and94:

cf Table 1. It would be

i) average paddy yields tripled; they rose to 5t/ha, which compares favorably with the Green
Revolution achievements in Asia;

ii) about 10,000 ha, or a fourth of total area cultivated, were lands previously abandoned,
since no new land development has been undertaken for rice since 1966;

iii) settler population grew by 222%, while it would have grown only by 35% with the country
overall annual population growth of 2.8%;

iv) per capita production of paddy rose from 0.9t to 1.6t; the combination of settler population
and productivity increases made asignificant contribution to poverty alleviation and food
security for the overall country.
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HI. FACTORS OF SUCCESS

6. The causes of the success of the Office du Niger project are many, and can be divided into two
categories: technical and institutional/economic.

Technical factors

a) Water management: Adequate delivery and disposal of excess water aswell as maintenance of an
optimum level ofwater in the paddy field are essential to rice intensification^ They are' P""^***
use of dwarf HYVs the effective use of fertilizers and labor-intensive practices. Water control has been
a^nievetiTtSphysical rehabilitation ofthe irrigation and drainage network. Taking into account that this£S£ so Zcompleted only on 40% of the total cultivated area, there is still a«^»£
raising the average yield and the overall production. For instance, in the Niono zone, where nearly all theffiS^ rehabilitated, the average yield reaches about TtTha. By contrast »tiie Molodo zone
where rehabilitation has not yet started, the yield is only about 3t/ha. However even this represents adtbUn^o^e average yield in the last decade because farmers partly succeeded in improving the water
control by themselves with bunding and land leveling by hand and animal traction.

b) Avsilshilitv and «tm«™ nf a comprehensive package of improved technological messages:
These include, inter alia, pre-tested high yielding varieties, optimum plant density, age of seedlings date of
sowing fertilizer formulas specially adapted to the constraints of the zone and to local capacities, fo the
P-aTrLv of these technologies were not adopted either because preconditions- such as water control- had
not been met, or because aconstraining economic context- such as Government price fixing « ""^"V
buying of paddy production by the Office du Niger- created enormous disincentives to production^A good
example of aproduction technology that suddenly became attractive once water control and favorable
uneconomic conditions were achieved is transplanting (see Box 2). The ;adoption^ of unproved
technologies by large numbers of producers was greatly facilitated by an improved agncultural extension
service based on the fundamental principles of the Training and Visit System (T&V).

lantedArea.

kfteciarts)-

Transplwiwd Area

mm

IPS

Box No. 2

" Adoption of;.rice trar-.splanting in the Office du Niger

Tr^lantln* is averv ancient and wtdespread technique in rice cultivation b Asia. It is only in countries vitere the cost of
l^^^^^SSSal^experimented** are now employed ^g^^SS
«TLt itfLs&eoaddv seedHngs an edgeinits competition withweeds, and also itallows dnubie-cropping mthe aameyf^-BfeciSlkln^SSrsSilea .n^Ws. when farmer, Wrongly refused the change ^ <^ «
lerilJwuh arg^SSuch as"No progress can^made by moving: backwards" by reference to the factthat *»g*»g^orS^lig backwards in the pa^fields, Itberalized prices andimproved infrastructure, this technique was masswely

rapidly adopted, as follows.

83/84

:':- :S:r.::

84/85

IHPI

zsm

HS29-:

86/S7

;':;869v 1857 mam

Z9I90

4.166

::>9<W?i:;>

6.766 21.462

mm

22.797

,;,93«4|

Mswm • 29.488

Today transplanting is widespread throughout the region, with the *^«.^ ^ ~J™SJSS2i™!condLns £ irrigation and drainage are particulariy bad. Although, the techruc^ &» only been f^^f^gl
Wk Ielani#have become strong adepts ofits use, and were able to reach the same level ofproducttvrty mfeis respect:Sg^^^SS^^u^ The ff&fo of rice transplannn^ cl^riy illust^edth.tecnn^ revolution
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c) Appropriate agricultural mechanization: The rapid increase in yields caused serious problems of
absorptive capacity in threshing and processing activities which were, previously the monopoly of the ON.
Fortunately, it was possible to make rapidly available to farmers small threshers and milling machines
which were appropriate for them both financially and technologically. This small motorization also
permitted farmers to benefit from price and trade liberalization measures undertaken as of 1985 (see Box
3).

imm

Artisanat paddy processing displaces large commercial mills

Average paddy yield

(Kgs per ha)

1.751

.•

(tons)

64,663
225.147

43.M*

. - :.::;..:.'.^,';: :•:

The percentage collected by the "modenrsector has collapsed, from 67% of paddy production in 1983/84 to around 4% in
1993/94. The unformal "sector", which was almost non-existing a decade ago has now Liken a major share of the business.
This results of a series of factors, the first one being the decision taken by the government in 19&6 to liberalize marketing of
paddy, which was before a State monopoly. At the same time, small milling machineswere introduced ]t was not before

Sill

- yields of artisana! nulling machines have incrc .•
and can now match that of industrial rice mills

-because of cc

III! §^^^MmlmStmM Illll

d) Liberalization of paddy marketing and processing: initiated in 1985, liberalization measures
allowed farmers to obtain significantly greater returns on their production, despite certain cases where
individual farmers lost important sums by entering into contracts with dishonest traders.

e) Land tenure security: for which the principal instrument was the granting of usufruct right on
land whichcan be inherited, providedwater fees are regularly paid and the plot is correctly farmed.

f) Access road construction: which has had a substantially positive impact on production and sales
in the areas now accessible year-round by asphalt roads. It also demonstrates the urgent need for such
roads in the area where access is still very difficult.

IV. RESTRUCTURING THE ON: AVOIDING ROADBLOCKS AND THE RISK OF

BACKSLIDING

7. At its inception, the Office du Niger was intentionally designed to be a very integrated system,
directly responsible for undertaking studies, carrying out all types of civil works, organizing farmers' o
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settlement, providing agricultural services, marketing and processing, agricultural credit and producing
farm equipment. Like most public enterprises, it faced serious problems of overstaffing which contributed
to enoimous deficits, and thus prevented the ON from fulfilling its vital functions such as operation and
maintenance oftheirrigation anddrainage infrastructure.

8 To tackle this situation, the Office du Niger restructuring effort was initiated in early 1993. Alaw
was passed which streamlined the functions of the ON by restricting them to the provisions of key public
services. These services include: i)delivery of water; ii) operation and maintenance(0&M) of the
infrastructure through contracting instead of by force account; iii) administration of land; and iv)
agricultural extension. All the units which were previously carrying other activities have been or are being
liquidated, contracted outorprivatized.

9 The stteamlining of ON functions, combined with a careful analysis of the number of staff
positions necessary to carry out these functions, led to adrastic reduction (more than 70%) in personnel.
These social impact ofthese measures have been mitigated by the payment ofaseverance package equal to
3years of salary paid by donors, and the implementation of an assistance program aimed at helpmg the
laid-off workers establish themselves as independent farmers or providers ofassociated services (threshing
or milling contractors, network maintenance or customer services for agricultural machinery). Because of
the fair, transparent and participatory processes used in selecting the staff to be retained, the severe
downsizing has been carried out without much disruption.

10. The reduction ofthe salary burden will enable the Office du Niger to allocate amuch greater share
of the revenues generated from irrigation fees to the operation and maintenance of the network, and thereby
ensure their sustainability. More importantly, users committees have been established to ensure that settlers
are treated as full partners in all decisions regarding the utilization of water fees collected from them. As a
result, fee collection has improved dramatically, reaching an unprecedented level of about 97% in 1995. It
has also been possible, in the last 2years, to raise the fee by 43% in order to get a full recovery of O&M
costs.

V. PENDING PROBLEMS AND PROSPECTS FOR THE FUTURE

11. In spite ofthis spectacular progress, significant problems still remain unsolved. Of major concern
are the technical risks associated with soil degradation as a result ofsalinization, inaddition to the impact
ofa wide range ofrice diseases. Agricultural credit still suffers from years of lax behavior in the past
during which farmers rarely repaid their loans. Even today, despite the increased income and production
security generated from rehabilitation and higher yields, the level of unpaid loans remains very high, with
the risk ofdeclining use ofessential inputs and appropriate machinery.

12. Because the first rehabilitation programs were very costly, there was a question as to their cost
effectiveness, and hence, their expansion and sustainability. However, the willingness on the part of the
farmers to do a significant part ofthe maintenance and civil works previously done by the Office du Niger
has not only lifted that concern, but has made it possible to expect that all the land area presently developed
will be totally rehabilitated by the year 2000. This will most likely require a new approach in which the
beneficiaries will be responsible for a significant portion of the rehabilitation, and no longer be the
recipients of a turnkey operation.

13. The prospects are promising for Mali to become not only self-sufficient in rice production, but also
to export throughout the sub-region. The still embryonic double-cropping technique is taking hold
throughout the rice growing region, irrigation rehabilitation is proceeding actively, new land developments
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are underway, and economic competitiveness has been restored after the CFA devaluation. AU this points to
a future full of promise for the Office du Niger and for Mali, with the prospect of fulfilling the long
standing goal of becoming the "rice basket" ofWest Africa. The former white elephant is indeed mutating
into a lion.

December 1995
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Evolution ofKey Indicators oftheOffice du Niger
from 1983-1994

(Excluding off-season crop)

Year Area

cultivated
(ha)

Area

rehabilitated

(ha)

Production

(t paddy)

Average

yields
(Kg paddy/ha)

Settler

Population

62.895
1982/83 35.181 450 56.524 1.607

1983/84 36.920 1.773 64.663 1.751 67.122

1984/85 38.154 3.778 64.086 1.680 77.820

1985/86 39.433 5.886 82.957 2.104 99.038

1986/87 39.910 7.898 88.011 2.205 109.185

1987/88 42.125 9.617 98.194 2.331 110.954

1988/89 43.352 9.880 97.796 2.256 104.640

1989/90 44.251 10.872 106.593 2.409 111.941

1990/91 43.872 12.452 143.938 3.281 118.358

1991/92 44.435 14.637 180.909 4.071 123.276

1992/93 44.843 16.870 208.541 4.650 132.235

1993/94 45.442 18.455 222.634 4.899 139.926



Worldwide Distribution ofIrrigated Lands in 1987

Asia3

Middle East and
North Africa

Sub-Saharan

Africa

South and

Central America

North America

Europe and
Russia

Australia and

Oceania

World

Millions of

hectares

128

14

15

25

37

227

3Excluding the Middle East and Russia

Percent of World Percent of
Total Cultivated Area

56 33

25

11

16

100 15
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The Office du Niger
Restructuring Experience in

Mali

I-Background: Area; Dream andNightmare ofON
2-The ON restructuring

3-The results with a new Office du Niger

4-Main lessons of the restructuring experience

Pagel



The Office du Niger Empire from
the 30's to the 80's

The Office du Niger Area, a huge
potential: 1,105,000 haofflat and deep alluvium
(former innerDelta) irrigable by gravity.

IThe Dream of a French colonialengineer of the
1930,s:visionarj, technological, top down, use forced labor

IThe Nightmare up to the 1980's:
- A50000 ha Gravity IrrigationScheme developed as

today (only 5-10% ofthepotential) andpoor
maintenance

- production and yield stagnate by the mid-80s>farmers
are passive and ON is losing millions

Page 2
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The 80's: Steps to the turnaround
of Office du Niger

1 - Economic Policy: Liberalize rice production,
processing and marketing
2 - Investments for water control and technical
package for intensification
3 - Institutional reform; Streamline ON Functions
and Staff, Restructure ONFinances, Involve
Farmers and Secure Land Tenure ;:

Page 3



The Office du Niger Before
Restructuring: The Christinas Tree

producing energy Marketing Processing

Infrastructures
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A new partnership with producers
- the "contrat plan"

I Farmers and traders take over processing and
marketing of paddy

i Farmers and ON resolve tough issues: setting and
recovering water fees, enforcing payments,
managing water, discussing new investments

• ON, Government and farmers set up mechanisms
to secure lanjjenuret theSecret de gerance
Farmers participate in managing water
maintenance and they discuss ONcost structure
and management

3-THE RESULTS : Paddy
Production and Yields Shoot up
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*::';:;;+ 20000Q

100000 ;;:a;
•3^:2000

74/7577/78:80/8183/84W$7:89/90 92/93
Production
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Number of Beneficiaries Doubles in
10 Years

::i 10000.:

73/74,; 78/79^\$l

A re.a. Cultivate a .

Costs are recovered, ON books are
balanced, investments are maintained,
and rice marketing and processing are

in private hands

evolution ofwater fees recovery
II 70
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Number of Beneficiaries Doubles in
10 Years
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Costs are recovered, ON books are
balanced, investments are maintained,
and rice marketing and processing are

in private hands
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4-The main lessons from ON

restructuring experience

Restructuring needs right macro policy and right :
technology package

Focus on water management with transparent
financing is key for irrigation institutions

Government Commitment and participative
approach are crucial

Strong donor coordination is essential

Farmers can feel land secured without actual land:

property

Building a partnership with
producers has high payoffs and can

keep ON on the road to success
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World BankWaterResources Seminar
December 12 & 13,1995

Restructuring of the USSR

hy

Sam Guy3

The US. Bureau of Reclamation (USBR) was created in 1902 to reclaimi the arid
♦.«, J«U *rf rtWT S bv orovidine water for irrigation and other purposes. BringingS toP&e aS rt o7rTweS states facilitated settlement and economic

oXop^formafmgion. Tne USBR is best ^vm for the ^^^0^
o«nctnVrti.d including Hoover, Shasta, Glen Canyon and Grand Coulee dams, However,£^aoSon to^velTsO dan£S,d diversion structVes, the USBR has also constructed theneSry^mSicture including canals runnels, pumping plant*powerplants, and
rdEfacwties to distribute water to 240,000 farms and 40 million people.

It is the US.'s largest wholesaler of water and the 6th largest electric power
product FoVthe mtf 20?ears or so the USBR has been feeling pressure for change^ES^to changtag values and priorities of theAmencan peoplejr<«***&
the US Congress and the Presidents during that period of time. This has resulted in
aTsessmente; and sLtegies for the USBR being developed within the agency as well asetSpressure for change such as President Carter's Water Project tat hstm 1978 and
thTincreased influence of NGOs. The most extensive changes have occurred during the
first three years ofPresident Clinton's administration.

RAncnROiJNP ANnmsTnRTCAT.PFRSPECnVE

In addition to the original stated objectives for USBR^ the agency, Wee^most pubUc
works aeencies in the U.S, are used by Congress and the Presidents to stonulate the
e^mTand address social problems. Many of the peaks and valleys mUSBR programs
rXErical events. Hoover, Grand Coulee, and several other majordams; werebuilt
rhirinir the Deoression of the 1930s. There was a rather substantial increase in USBR sSWS roliowei by another decline in me mid-1950s. Then the last large
increase began in the 1960s and lasted into the early to mid-1970s.

An example of the changing values of the people was the enactment of the NationalEnviror^S^^NEP^ in the early 1970s. This Act was the result of the very
T' The views expressed in this paper are those of the author and are not presented as official or

unofficial viewsof theWorld Bank.

2 To be presented at the World Bank sponsored Water Resources Seminar on December 12 &13,
1995.

3 Mr. Sam Guy is an Agency and Project Management Specialist with the Asia Technical
Department, Environment and Natural Resources Division, World Bank.



strong environmental movement in the U.S. at the time. NEPA required USBR and all
other federal agencies to do a more thorough job of planning projects and considering
alternatives. This prolonged the formulation and approval process ofwater projects which
slowed the agency's responsiveness and also increased the costs of the projects. Another
example of changing values was President Carter's 1978 hit list of water projects,
including several ofUSBR's projects, that received rather wide-based support. Many of
these projects which had beenauthorized by Congress still have not been completed to this
date. During this time period it was becoming clear that the emphasis in USBR's mission
was shifting from developing new projects to completing partially completed projects.

USBR staff conducted several assessments during this transformation period that
laid the basic groundwork for the restracturing. In 1987, USBR undertook an agencywide
self-assessment The results predicted reduced budget, reduced construction, increased
operation and maintenance (O&M) and reduced staffing levels. These predictions have
come true. Some reductions were made and the number of regional offices were
consolidated from seven into five. Then inJune 1992, USBR released a strategic plan that
defined the agency's new mission and identified new areas ofprogram emphasis.

The program size remained rather stable through the 1970s and into the mid-1980s
when the agency budget peaked at about $1 billion. The staff remained fairly constant as
well, but did begin to reduce in the late 1980s from apeak ofabout 8,000 and was down to
7600 at the beginning of 1993. In 1989, the construction budget peaked at over $750
million compared to about $190 million for Operation and Maintenance. During this same
time of transition, the infrastructure was aging and in need of more resources devoted to
O&M. The problem that USBR faced in early 1993 was that the staff had not been reduced
in proportion to the reductions in budget, nor bad sufficient staff been shifted from
construction activities toO&M. The ratio between the Construction and O&M budgets has
shifted from more than 3:1 toless than 2:1. For this year the budgets are $410 milhonand
$273 million, respectively. The greatest impact from this shift was on the Denver Office
because virtually all of the design work and quite a bit of support for construction was
provided by thatoffice.

FTSrVTRONMENT FOR CHANGE

Inaddition to the situation already presented, there were a number of other factors
that led to restructuring. Shortly after President Clinton took office in early 1993, he asked
Vice President Gore to lead a six-month study of the federal government. This report,
referred to the "National Performance Review" (NPR), was completed and given to the
President in September 1993. The NPR called for along-term commitment to change in the
federal government. Consistent with and responsive to this call, President Clintons
administration, supporters, and USBR Commissioner Daniel P. Beard felt there was aneed
to reform or restructure USBR to make it more responsive to present day values and
priorities Water resource policy in the western U.S. is undergoing fundamental changes.
The changes are driven by different forces-population growth in urban centers, sensitivity
to environmental issues, and economic issues. The time has come to take ahard look at the
cost of developing new supplies versus reallocation or trying to find additional water
through conservation. There is avery real desire by both Congress and the Administration
to make government more efficient and less expensive. It is clear that there are less funds
available toUSBR, and that trend ispredicted for the foreseeable future.
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THE ASSESSMENT

When Cornmissioner Beard was appointed by President Clinton in May 1993, he
recognized the need for USBR to focus on accelerating the transition and be more effective
in using its resources to meet the new mission. The Commissioner, together withi the
President and the Secretary of Interior, made public their cormmtment to transform USBR
from a civil works agency into the leading water resources management agency in the
world. A new emphasis was placed on water conservation and reuse, environmental
protection and restoration, dam safety, and increased efficiency of water use at USBR
facilities.

The same month he was appointed Commissioner, he established the
Commissioner's Program and Organization Review Team (CPORT), composed of seven
middle and lower level employees from all segments ofthe organization to review USBR's
programs and organizational structure and prepare a report on its findings and
recommendations.

After carefully considering the CPORT Report, hundreds of individual employee
comments, a report by the USBR Employees' Organization for Ethics and Integrity,
recommendations made by USBR's Executive Management Committee, and discussions
held at a USBR Managers Conference, the Commissioner published his decisions for
broad sweeping changes inthe Blueprintfor Reform.

The Blueprint, adopted on November 1, 1993, established contemporary program
priorities, functional realignments, and streamlined operating processes throughout USBR.
The objectives outlined in the Blueprint reflected the four key NPR principles: cutting red
tape, putting customers first, empowering employees to get results, and getting back to
basics. Specifically, the Blueprint called for the redelegation of detisionmaking authority
to the lowest practical organizational level, reduction in organizational layering and the
number of supervisory personnel, streamlining regulations, and revision of program and
budget execution processes to reflect the current mission and programs. Collectively, the
implementation ofthese changes would enable USBR to become amore efficient, effective,
and responsive agency.

The Blueprint established firm implementation milestones to ensure that the
transition occurred rapidly for the well-being ofboth the employees and the organization as
a whole. USBR's senior career executives were charged with developing implementation
plans for effecting changes in functional alignments and processes by December 31, 1993.
Employee teams were formed to examine USBR's activities to determine consistency with
new organizational goals; review business processes and organizational interrelationships
inorder to identify unnecessary layers of bureaucracy, duplication, and inefficiencies; and
makerecommendations onways to eliminate unnecessary reviews, excessive management
oversight, and costly organizational layering.

ORGANf/ATION CHANGES

On April 13,1994, the Secretary of the Interior issued the order that authorized the
implementation ofUSBR's organizational changes. The reorganization, formally completed
in October 1994, reduced management layers from five to three and replaced two Deputy
Cornmissioner and five Assistant Commissioner positions with positions that better
responded tothe new organization. The Commissioner's Office in Washington, D.C. was
somewhat restructured to provide overall program and policy direction and work directly
with Interior, Congress, the Office of Management and Budget, and other Federal



agencies. An executive level position was established within the Commissioner's Office
with line authority over the Regional Directors.

USBR's Denver Office mat performed policy development and program oversight
and provided technical and support services, was reduced by 350 positions. The remaining
1,460 positions were restructured into the USBR Service Center that provides scientific,
technical, research, and administrative services in support of USBR and some Interior
programs. The Service Center also provides USBR-wide policy guidance for tiie
administrative and human resources functions. It is composed of four major organizational
units: Technical Service Center, Human Resources Office, Management Services Office,
and Administrative Service Center that provides systems and support services to Interior
agencies and other client agencies. Other than the reductionin staffing, the main change in
the Denver office was ashirting ofstaff to disciplines that were required to support the new
direction ofUSBR.

Significant changes also occurred in USBR's field structure. Each of the five
Regional Offices developed and implemented their own streamlining plans to reduce
organizational layering.

The 35 Project Offices, once responsible for the construction, operation, and
maintenance of one or more water projects, were redesigned and consolidated into 25 Area
Offices. The Area Offices have jurisdiction over USBR's entire geographic area of
responsibility in the 17 western states and provide the first level program line of authority.
Each Area Office is.responsible for resolving water resources issues in a given geographic
areathat may include multiple water projectsas well as areas that do not currently contain a
USBR project

Establishingthe Area Offices reflects tiie changingnature of USBR's work and the
need to delegate more authority to the field where most resource management decisions
must be made and carried out The Regional Directors provide leadership and oversight to
tiie Area Offices and are responsible for formulating and executing USBR's program
within their assigned regional areas. The boundaries of both tiie regional and area offices
generally follow the boundariesof river basins rather than politicalboundaries.

CHANGES

Changes in organizational design and functional alignment were complemented by
equally significant changes in functional processes. Three outdated, counterproductive
processes were cited in the Blueprint as needing immediate improvement to allow
employees to begin operating more effectively:

• First, the processes for policy development and oversight did not allow line
managersadequatediscretion in exercisingtheir duties and the flexibility to develop
innovative solutions to water resources problems.

• Second, the existing review and approval system added little value to the
ultimate product or decision and contributed to organizational layering with its
attendant costs and inefficiencies.

• Third, after-the-fact oversight reviews needed to be strengthened to provide
constructive feedback and identify opportunities for improvement

To ensure rapid change in these areas, the Blueprint called for the revision of all self-
imposed oversight activities and the streamlining of all review and approval processes by
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the start of fiscal year 1995. By theendof fiscal year 1995, all existing guidance was to be
discarded unless it wasaffirmatively retained orrevised andreissued prior to thattime.

Implementation of changes in USBR's budget appropriation structure to reflect
contemporary program areas, a necessary final step in institutionalizing USBR's
reinvention, is targeted for the start of fiscal year 1997. The budget changes will be
accompanied by corresponding changes to the accounting structure and a comprehensive
set of performance measures.

USBR's reinvention addressed the problem of achieving necessary institutional
change to shift focus away from civil works projects toward nonstructural solutions to a
broad range of environmental and water resources management issues. Italso embraced the
NPR principle of forging a new customer service contract with tiie American people by
incorporating newer constituencies, such as western urban areas, environmental interests,
and Native Americans intoagency workprocesses and client relationships.

The major impact to USBR employees was in the Denver Office because it was
reduced by 350 positions. All USBR employees were offered early retirement that is
retirement at an earlier age and/or lesser years of service than normal but at a reduced
annuity. They were also offered a separation allowance of up to $25,000 depending on
their salary level and tenure. However, both of these incentives did not produce enough
reductions in the Denver office. The reductions were also complicated by the fact that the
skills mix needed for the new organization was somewhat different than for the existing
organization. For example, there were too many civil engineer designers as compared to
water resources specialists. Therefore a formal reduction process wasimplemented in mid-
1994, resulting in reduced grade level for several employees but fewer than 50 were
actually separated. In addition, some of the field offices also had to have layoffs. Layoffs
and reductions are not that uncommon in specific offices of the USBR, happening more
commonly in a construction office as the project is completed and turned over to O&M
status. Frequently the employees can go to work for the water users association that will
operate the facility ormaybe another government agency. However the situation was made
more difficult in thatmany othergovernment agencies were also reducing, thus eliminating
that option.

CURRENT STATUS

Both the early out authority and the separation incentive has been extended until
March 30,1997. The employee andmanagement hadto agree to a separation or retirement
date by October 1994. This does two things: It extends the time the employee can work for
up to two additional years aftera decision to retire is madeandit alsogives management the
knowledge of exactly when senior people will retire well in advance of their actual
retirement date, thus allowing management to plan accordingly. The U.S. government
does not have a mandatory retirement age.

Commissioner Beard retired in September 1995, saying mat he had done his work
in restructuring the USBR andhe would leave the task of making it work to his successor
andthe USBR employees. President Clinton has selected Mr. Ehud Martinez as the new
Commissioner of USBR, and he is awaiting confirmation by the U.S. Senate.

Former Commissioner Beard and the USBR have received a lot of requests to
provide advice and assistance to tiie U.S. government agencies as they go about
restructuring their organizations. This experience is also being made available through the
USBR's international program. USBR has been named a winner of a 1995, "Innovations
in American Government Award" by the Ford Foundation and the John F. Kennedy



School ofGovernment at Harvard University. Also Vice President Gore has recognized
Former Commissioner Beard for his leadership with the restructuring.

CTTMMARV AND CONCLUSIONS

The restracturing ofthe USBR has been 20 years or so in the making but was put
on afast track during the past three years. Most agreed that some restracturing or at least
changing of emphasis was necessary due to shifting priorities and mission from new
project development to water resources management Indeed assessments and strategic
plans hadbeenprepared.

Career employees prepared the assessment and action plans with guidance provided
by the COnimissioner. The most significant results were:

Shifting the USBR's focus,

• Reducing personnel,

• Reducing level of supervision and review, and

• Delegation of authority to field offices.

The real significance of these changes will not be known for several years. Anumber of
senior employees will have left by March 30, 1997, taking a lot of technical and
institutional knowledge and experience from the USBR in arelatively short period oftime.
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by H. E. Dr. PhanSyKy
Vice Minister, Agriculture and Rural Development, Viet Nam

at the World Bank International Water Seminar in Washington, December 1995

Mr. Chairman, Distinguished Delegates, Ladies and Gentlemen,

Please allow me to use this occasion to first express our grateful thanks to the
World Bank for giving the Vietnamese delegation the opportunity to participate mthis
seminar.

Q)

Water resources has always been considered as valuable natural resources ofour
country Many water infrastructure projects have been developed over the years to
irrigate 5.5 million ha ofpaddy, 0.5 million ha ofother crops, to drain nearly 1million ha
and to reclaim 0.7 million ha in the coastal areas. Also; infrastructure has been built to
supply water to rural and urban areas. These projects serve important measures to store
water and to prevent major floods and dike breaches during the last 20 years. These
achievements have substantially contributed to the social and economic development in
general and agriculture in particular. They have made Viet Nam from acountry with
insufficient rice to the third largest rice exporter inthe world.

Viet Nam faces many challenges:

1. Existing irrigation, drainage and dike systems are old and deteriorated, due to
backward technology used, low design criteria which have resulted in decreased capacity,
and high costs ofoperations and maintenance.

2. The problem of water shortages in central Viet Nam and Mekong delta,
waterlogging in the northern delta, salinity intrusion in the coastal areas of the Mekong
delta have not been solved yet.

3. Mitigation of damage caused by floods in the Mekong delta has just been
started.

4. Dikes are not strong enough to withstand big floods and typhoons, which
threat life and property often million people.

5. The exploitation of hydropower potential has just been started.

6. Watershed degradation has caused negative impacts on environment and
regulationof water resources.

7. Water supply to rural and urban areas, and mountainous regions is inadequate.



8. Water pollution in industrial and urban areas is increasing.

9 Water resources works to serve resettlement in order to limit the deforestation
and use bare hills to alleviate poverty, for the mountainous and remote regions has not yet
been systematically addressed.

To address the above concerns, our government has taken anumber of legal,
institutional and investment measures.

Legal

It is necessary to institute and implement laws in land and water. Viet Nam has
promulgated Land law, Forest law, and Environmental Protection law. But Water Law is
still under drafting. We have got financial assistance from the World Bank and the
Japanese Government to finalize the Water Law. Ihope that in 1996 the Law will be
approved by the National Assembly and this law will create acomprehensive legal basis
for water resources management.

Institutions

Previously the task of protection and development of water resources is assigned
to various agencies, of which Ministry of Water Resources is the mam agency, dealing
with both central and provincial levels. The management is not based on basins but on
administrative boundaries.

Recently, the Government has decided to merge three ministries into one: Water
Resources, Agriculture, and Forestry.

However, with the new Ministry, the work for management, protection and
development of water resources at amacro national level, instead of dispersion as in the
past, it should be gathered in amore focused manner. This is similar to many countries,
such as India, China.

After the reorganization, the management must be implemented based on river
basins especially big rivers like the Red River and Mekong, in combination with^agement on administrative regions, and assignment of functions and responsible*
need to be clarified.

Investment

During the last decades, the Government of Viet Nam has tad policy tc.givehigh
investment to the water resources sector, appropriating 10 percent ofNational Badge for
3mM At the same time, the Government has pohcy to mobrhze people s
Station for construction ofon-farm irrigational systems. Tins contntation estimated
is 30-40 percent of total investment.
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of 2010 (two thousand and ten) in 4-6 billion US$.
In the World Bank funded project of Irrigation Rehabilitation Project ir.Centralin me worm d<u r. farmers who ^ii borrow t0r

Part, an amount often million US$ mthe^loaniioc This

different levels in VietNam.

will share this view with Viet Nam.

With regard to the policy on resettlement ofpeople affected by water resourcesWith regard to me p y mg ^ ownership, we are
protects according to the law ot Viet rsam, wuu &

and Government will make land available in the other areas.

With regard to internationally financed projects, Water Resources projects are

easfisssSSSSSSSS.World Bank Capital investment should be placed reasonably to upgrade diitesystem

^Sl" as to enable mem to implement poverty allegation programs.
Eoiigy. nn Water Fee

At nr^sent water supply in Viet Nam is considered as atype of public service, not
as acomnSTnSLcial policy for water resources sector in Viet Nam at
present is:

The Government provides finance for construction, maintenance and• IlgemeTofdike systems. People contribute labor for upgrading and
rehabilitation, and contribute asmall amount for the Fund of Flood
Control.

The Government provides finance for the urban drainage in terms of
construction, operations and maintenance cost.
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For irrigation projects, the Government provides finance for capital
construction ofheadworks, main and secondary canals. The costs for
O&M activities, depending on types of repairs needed, will be borne by
government or by water fee. The construction and O&M costs ofon-farm
systems will be borne by farmers. The water fee has been calculated to
cover small and regular repair. So far, however, the actual water fee
collected through the country can reach to 50-60 percent of fixed level.

Distinguished delegates, Ibelieve that at this seminar, we will receive many
useful comments which will considerably contribute to the development and conservation
of water resources in Viet Nam.

Once again, Iwish to express my thanks to the Organizations Committee for its
excellent preparation for this seminar. Iwould like to take this opportunity to express my
grateful thanks to the World Bank for previous assistance to Dau Tien Irrigation Project
and present assistance given to Irrigation Rehabilitation Project for Water Resources
Sector Review and the Water Law ofViet Nam.

Finally, Iwish all ofyou the best health. Thank you very much for your attention.

o
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CHINA - QUCUN AQUIFER (A Groundwater Recharge Scheme)

byUsaid L El-Hanbali,
Sr. IrrigationEngineer,
Rural & Social Development Operations Division
China & Mongolia Department

ABSTRACT

This paper will detail the Bank's involvement in Qucun Groundwater Recharge
Scheme in China It will discuss the genesis ofthe scheme, its evolution during project
processing and progress to date. The lessons so far: early Bank's involvement in project
preparation and agreement with the borrower on the steps to implement the scheme has
led to successful scheme implementation.

INTRODUCTION

Water Resources inChina. In aggregate terms, China has immense water
resources, with total annual precipitation of some 6,200 m3 and total surface runoffof
2 700 billion m3. There are many rivers, streams and lakes (Fig.-l). Precipitation is
variable and concentrated in the summer wet season, and many areas are subject to
frequent droughts and floods. The geographical distribution ofwater resources is
uneven. Groundwater potential is estimated at 820 billion m3, and more than 2.70 million
diesel and electric wells have been drilled toextract groundwater for different usages.

There are severe periodic water shortages particularly in the north and west of the
country, and there is growing macro water shortage in the Yellow River Basin, which is
the primary source ofwater in the northern region.

Water resources intheform of surface and groundwater are public property
belonging to the State. Their utilization and exploitation are in principle controlled by
various State Laws and Regulations, which are overseen by the Ministry ofWater
Resources (MWR) and administered by institutions at provincial and county levels. Also,
under MWR are seven basin commissions responsible for major river basins (Table-1),
each is based in its respectivebasin.

Since 1949, vast investments in water resources works and development have been
undertaken. Irrigated area expanded from about 20 million ha to nearly 50 million ha.
Some 84,000 reservoirs for irrigation, flood control, power and water supply have been
constructed with acombined gross storage capacity of 470 billion m3. Development of
groundwater for agriculture, domestic and industrial use have grown steadily since the
1960s especially in the North China Plain where more than 2million wells exist and about
70% of all groundwater is extracted.



Despite past achievements, China is facing problems and constraints in the water
and irrigation sector. These problems are becoming increasingly severe as the population
grows and the economy expands and becomes more market-driven. Two critical, micro
water resources issues are: (a) the growing large-scale water shortage in the North,
particularly the Yellow River Basin; and (b) weak river basin authorities. The Bank,
through more than 16 agricultural projects having major water resources components, has
been assisting China meeting its objectives ofefficient use ofwater resources and dealing
with the above issues.

PROJECT BACKGROUND

In 1989, the Government of China requested the Bank assistance to finance an
integrated agricultural development project in the Province ofHenan (Henan Agricultural
Development Project or briefly Henan ADP). The main objectives ofthe project were to
assist the government in accelerating and diversifying agricultural development morder to
alleviate poverty, raise farmers income and increase rural employment. The project
included six components: water resources, agriculture, livestock, aquaculture,
agroprocessing and agroindustry and institutional development. Water resources
component amounted to 52% of the total project cost and included four Yellow River
Diversion Schemes, flood control and drainage scheme, river training scheme,
groundwater development scheme, storage and irrigation pilot scheme (Qucun Recharge
Scheme), and irrigation support (Table-2). The project was preappraised in May/June
1990, appraised in October/November 1990, and declared effective in August, 1991.

There are three major water resources in the project area: Yellow River,
groundwater and local surface water. The Yellow River (Fig.-2) is the main water
resource with average annual diversions ofabout 4billion m3. Shallow groundwater is
another source ofwater. Groundwater potential in the project area is estimated at 1.5
billion m3, and demand for year 2020 is about 1.1 billion m3 Groundwater development
in the project area has grown steadily in the last few years with the construction of more
than 142,000 shallow wells irrigating about 0.5 million ha The project would only use
0.038 billion m3 from local surface resources because the usable amounts of these
resources are limited.

However, and due to over-exploitation ofgroundwater in different aquifers in
Henan Province and the growing deficits in irrigation water, Henan has launched a
program for "groundwater compensation" or artificial groundwater recharge. This
program calls for recharging atotal of 360,000 ha ofgroundwater irrigated areas by
diverting about 1.08 billion m3 ofthe off-seasons flows (December, January, and
February) of the Yellow River (Table-3).

While there is ascope for improving field water management (water application
methods and rates, scheduling, etc.), groundwater deficits can not be eliminated without
diverting surface water from the YeUow River for artificial recharge of the groundwater
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aquifers and/or supplementing existing groundwater through the use of surface water for
irrigation whenever it is available (conjunctive use ofgroundwater and surface water).

During processing of Henan ADP, the project management office (PMO)
requested the Bank to include Puyang Groundwater Recharge Scheme in the project.
Extensive technical discussions took place between the borrower and the Bank's missions.
In these discussions the borrower participated actively and agreed on the alternative
scheme which the Bank's mission carefully detailed (see the following paragraphs).

EVOLUTION OF QUCUN STORAGE AND IRRIGATION SCHEME

Due to the excessive exploitation ofgroundwater in the Puyang and Qingfeng
counties in recent years, groundwater levels have dropped rapidly (about 0.70 mannually
in the period from 1977-1990), and in some areas it dropped 20 mor more below original
groundwater levels, resulting in increased lifting costs and difficulty in obtaining adequate
water discharge. In those areas, adepression cone (funnel) in the groundwater table, for
an area ofmore than 20 km2 was formed in 1990 due to overdrafting of the groundwater.
The situation would have become worse, ifno countermeasures were taken.

During project reappraisal and appraisal, the Bank's missions had extensive
discussions with the project management office (PMO) about the design and formulation
and design ofacharge scheme. At the beginning the PMO proposed the implementation
ofafull scale groundwater recharge scheme in Puyang area (about 67,000 ha) by direct
recharge ofthe aquifer through the existing, and proposed new wells. The Bank reviewed
the proposal and had two main concerns which were discussed with the PMO: (a)
availability ofwater from the Yellow River for recharging the whole aquifer; and (b)
effectiveness of theproposed method of recharge.

The Bank suggested that apilot area be first studied before implementing afull
scale scheme in order to test different methods ofgroundwater recharge and to generate
data needed for the design ofa full scale recharge scheme. The Bank also outlined the
steps needed to implement the pilot scheme (Annex-1). The other concern was about the
long term availability of water from the Yellow River to recharge the aquifer. The PMO
and the Bank were engaged in detailed discussions on the design and implementation steps
ofthe pilot scheme. Finally, it was mutually agreed that effective groundwater recharge
would only be achieved through the primary use ofwater diversions from the Yellow
River for field irrigation and that starting scheme implementation ofapilot area rather
than afull scale scheme, is abetter approach to test the effectiveness of groundwater
recharge It was also agreed that the PMO will follow the steps outlined by the Bank to
implement the pilot area. Assurances ofYellow River water availability (off-season flows)
to Puyang recharge Scheme were given to the Bank during project appraisal.



DESCRIPTION OF THE SCHEME AND THE PDLOT AREA

The proposed recharge scheme, as agreed, is to recharge groundwater in Puyang
County by conveying about 50 MCM annually from the Yellow River to the deficit
aquifers in this county (Fig.-2), mainly during off-season (December-February), while
groundwater would supplement Yellow River water during the rest of the year (March-
November). The use ofgroundwater would be reduced, surface irrigation water and
stored water in the irrigation system would augment aquifers recharge. Qucun canal
would be lined and water would be distributed on the fields through anetwork of earth
channels. Industrial and domestic needs in the area would be satisfied in the same manner.

Prior to the implementation ofthe scheme, apilot area of6,700 ha (Fig.-3) would
be first constructed where observation and experiments ofgroundwater recharge would be
carried out The Pilot Area would comprise one main canal, one branch canal, four
laterals and field ditches (Fig-4). There will be 200 wells in the pilot area with depth from
50-80 m, and 91 ofthem will be used as observation wells.

The Pilot Area is located in the Yellow River alluvial plain. Average annual
precipitation in the area is about 590 mm. It is the primary sources ofgroundwater
recharge There are there groundwater aquifers, shallow: 9-15 mbelow ground surface,
medium- 32-34 mbelow ground surface, and deep: about 70 mbelow ground surface.
Shallow groundwater depth in the Pilot Area is 15-16 meter (Fig.-4). Water quality is
good with mineral contents ofabout 2 g/1.

The cost for the Pilot Area was estimated at Y1.92 million, while the total cost of
the recharge scheme was estimated at Y33.16 million.

PROGRESS OF IMPLEMENTATION OF THE PDLOT AREA

Implementation ofthe pilot scheme started, as planned and agreed, on October
1991 with the construction ofobservation network for monitoring groundwater levels.
Construction of the Pilot Area started in October, 1992. Adraft progress report was
submitted to the Bank in May, 1994 and afinal draft report compiled in February 1995,
was submitted to the Bank in June 1995. The Bank reviewed the final draft report and
found it acomprehensive report that in most instances adequately addresses the issues
intended under the pilot area. The Bank made several comments on that report and agreed
that the PMO start implementing the full scale scheme. Asummary of the mam findings of
the submitted reports and the Bank's comments on them are shown in Annex-2. Also, a
socio-economic study was conducted in 1991/1992 documents conditions in the scheme
area before scheme implementation, and later for scheme monitoring and evaluation.

CONCLUSION

The scheme has been implemented successfully by the borrower who has been
strongly committed to implement the scheme as agreed upon with the Bank.
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The study in the Pilot Area investigated recharge from three different sources namely field
percolation, canal seepage, and recharge from shaft wells (Fig.-5> However the report
rightly urges that recharge from shaft wells is not so effective. The integrated
management ofgroundwater and surface has been more effective in recharging the aquifer. I

The results ofthe pilot study clearly indicate that by the integrated management of
canal seepage and well shaft recharge, and surface water from the Yellow River for
irrigation ruining ofgroundwater in the pilot area can be significantly slowed. Atypical
assessment of recharge by different sources is shown in Table-4. Also, by utilizing
available canal storage capacity through pumping apositive ^ ^?£*
achieved by the year 2000. The only concern is the long-term availability of Yellow River
water.

Good benefits have been achieved so far, from implementation of the Pilot Area,
with 7% increase in grain yield in the last two years. Calculated ERR is 18.9%.

LESSONS LEARNED
A. Institutional

1 The partnership between the Bank and the borrower has led to the borrower's strong
commitment to implement the scheme exactly as agreed upon with the Bank.

2. Early Bank's involvement is important and useful, especially when it includes innovative
ideas that do enhance project design.

3 The way to introduce these ideas to the borrower and to convince him ofthe usefulness
of such ideas is also important. This was done in Qucun Scheme through extensive
discussions with the borrower. The borrower participated actively in those discussions;
and agreement on the modified scheme design and implementation steps was reached
accordingly. Through this process, project ownership was kept with the borrower.

B. Technical

1 Carrying out apilot scheme before implementing large scale recharge schemes is crucial
and imperative because there are lot ofvariables and unknowns in such schemes that need
to be identified before finalizing the design and starting full scale implementation.

2 Conjunctive water use (surface and groundwater), as an efficient means to manage
water resources and save water; can also be auseful means to help recharge groundwater
aquifer and/or reduce groundwater level drawdown. That was part ofthe modifications
the Bank suggested on the design ofthe recharge scheme.

3 EstabUshing an adequate observation network for monitoring ofgroundwater levels is
necessary to provide needed data for scheme design. Monitoring should also contmue
during and after scheme implementation.
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Annex-1

IMPLEMENTATION STEPS FOR THE QUCUN STORAGE AND IRRIGATION
SCHEME AND THE PILOT AREA

Agroundwater recharge scheme is included in the irrigation and drainage
component ofHenan ADP, to irrigate and recharge groundwater in the Puyang
Municipality and Qingfeng County. The mission reviewed the proposal submitted by the
PMO, suggested some modifications and outlined the Mowing implementation steps,
which the PMO agreed upon:

(a) Install amonitoring system for the groundwater aquifers in the area. The data
collected from this system would be used in the design of this scheme.

0>) Carry out astudy for water resources, agriculture and socio-economic conditions
in the scheme area. Henan PMO would coordinate the work on this study with the
Xinxiang Farm Irrigation Research Institute, which has been undertaking asimilar study
for the Central Government to build amodel for such development.

(c) Carry out experiments in the scheme area (a pilot area) to provide the data needed
for the design of the proposed recharge scheme, and to test the effectiveness of the
proposed works to recharge groundwater aquifers. This experimental program would
continue for at least three years.

(d) Implement the full scale scheme in the fourth and fifth years of the project period,
after acquiring enough information and data from the above steps.

(e) The PMO would keep the Bank informed on the progress ofwork on the above
steps and would submit adraft report two years after the project starting date, for review
by the Bank. Afinal report would be submitted after three years of the project starting
date This report would include detailed water balance calculations based on a
comprehensive model for the assessment ofwater resources in the scheme area.

(f) It was agreed that implementation of this scheme is contingent on the availability
of the off-season water from the Yellow River to recharge and irrigate the areas of this
scheme. The Yellow River Conservancy Commission would confirm this availability.



c

o

o

Annex-2

CHINA - QUCUN AQUIFER
MAIN FINDINGS OF FEBRUARY 1995 REPORT ON THE PDLOT AREA

-Projected Water Use: The report outlines the projected water use figures for urban,
industry, and irrigation only to the year 2000. This shows that demand will increase from
161.5 thousand m3/sq km to222.8 thousand m3/sq km. This is a 38 percent increase in just
5years. The Bank indicated that the planning horizon is too short. Water consumption
projections should be extended out at least 15 years, and preferably 25 years, to give a
realistic picture ofthe future demand and the likely competition among agriculture and
urban and industry, given the limited availability ofwater from both surface and
groundwater sources.

- Availability of Groundwater and YellowRiverWater to the Pilot Area: The sustainable
yield from groundwater is calculated at 86,600 m3/sq km. The water balance calculations
are based on the premise that the full entitlement of230,000 m3/sq km. ofYellow River
will be will beavailable to theproject area. Even if it is soup to year 2000, the
requirement to meet continuing growth beyond 2000 is amajor concern, and the Bank
recommended that the medium- to long-term supply anddemand scenarios (15 to 25 years
out) need to be developed.

- Main Findings of the Study: The study showed that the demand forwater inthe year
2000 will be222,800 m3/sq km. The supply will therefore need to come from the
following sources: (a) 73,000 m3/sq km ofgroundwater, estimated safe yield, and (b)
230,000 m3/sq km of Yellow River water to supplement irrigation and for groundwater
recharge.

. Impact ofYellow River Diversion on Groundwater: The observed groundwater levels in
the pilot area fell 0.61 mover the three-year trial while the corresponding levels in the
adjoining area outside the pilot fell 1.73 m. Calculations on groundwater levels show that
for the pilot area the levels should have risen 0.15 mover thethree-year trial. There was
good correlation between calculated and observed levels over thefirst year, but variations
occurred in the second and third years. That is, the calculated rise in water table levels was
greater than the observed levels. Some ofthe difference can be accredited to the formation
of a groundwater mound inthepilot area that caused groundwater to flow outside the
pilot area

- Storage ofWater inCanals: The study found that significant volumes ofwater can be
stored in canalswithin the scheme and investigated the feasibility of constructing a
pumping station to fill canals above the level atwhich water is transferred from the Yellow
River to utilize deep section ofcanals and hold water for irrigation. This would provide an
estimated additional 1,640,000 m3 ofwater in storage and thus provide 1,150,000 m3 of
water for irrigation andrecharge of groundwater aquifer.



- Engineering Options Considered: Three basic options were considered, taking into
account the various factors including effectiveness of recharge through seepage and wells,
availabihty and reliability ofYellowRiver flows to the areaswithin the project, investment
and annual costs ofeach option. The three options considered were:(a) Deep trench
conveyance system with one stage lift for irrigation,(b) Deep trench conveyance system
with one stage lift for storage and irrigation,(c) Two stage pumping and conveyance. The
report discussed in detail the advantages and disadvantages ofeach and recommends a
combination of (a) and (b) within the project area. The Bank agreed on this
recommendation and indicated that all of the above options considered will involve a
complex operational plan. There will need to be close monitoring of flows in the River as
well as in the project area to take full advantage ofavailable water for irrigation and
storage within canals. Water quality willhaveto be closely monitoredbecause ofadverse
affects on recharge from both canal seepage and well recharge. Even moderate silt loads in
water entering recharge wells result in blockage requiring "back flushing" by stopping
recharge and starting pumping to clear blockages. The Bank also recommend that the
PMO consider these issues and make proper additional plans, especially regarding
monitoring and evaluation, and staffing requirements.

o



CHINA - -UN AQUIFER

TABLE - 1 MAIN RIVERS IN CHINA

Length Area of basin Average annual Population' Area of cultivated Annual runoff
Na.es of Rivers M (1.000 kmM runoff1 <109 ig) (106 persons) land» (1,000 ha) per capita (.3)
Changjiang Rive 6,300 Z^0 965 368 24,000
(Yangtze River)

1

co BH 12,400 673Huanghe River 5,464 750 59 .88
(Yellow River)

Songhua River 2,308

„, 77 4,730 4,363Zhujiang River 2,214 450 336 77
(Pearl River)

Haihe River 1,967

and Luanhe River

Liaohe River 1,3 90

Huaihe River 1,000

1 from 1956 to 1979

2 from 1985

550
62 49 12,000 1,273

•

300 28 105 11,400 262

•

230 15 32 4,400 463

270 61 131 12,200 466



CHINA

TABLE 2 - HENAN AGRICULTURAL DEVELOPMENT PROJECT

IRRIGATION AND DRAINAGE COMPONENT

Base Cost
—^——^^—

Scheme Area Base cost Cost/ha Cost/ha/a
ha y rooo) y us$

1. Zhaokou Vest YRDS

2. Xianghurhu YRDS

3. Shitouzhuang YRDS

4. Qucun YRDS

5. Groundwater Irrigation

6. Yu-Xia-Yong Drain

7. Dongshahe River Regul

Subtotal

8. Qucun Pilot Storage and Irrigation

9. Irrigation support

Total Base Cost

71,900 163,174 2.187 463

24,300 49,106 1,905 404

17,200 24.965 1.397 296

33.100 70,226 2,045 433

83,700 66.110 756 160

40,200 * 23.147 555 118

11,500 28,107 2.353 498

281.900 424,835 1,507 319

(avg)

6,700 33,160jrb - -

e> 2,195 -
-

- 460.190 - -

j_a Exchange rate Y 4.72/US$.

£b Cost include Y 13.135 million for lining of Qucun YRDS main canal.
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CHINA - QUCUN AQUIFER

3 Groundwater Recharge Schemes in Henan

Irrigated

Area

Diversion from

Yellow River

Implementation
Period

(ha) (mem)

Shangqui 86,700 260 90-95

Kaifeng 136,600 410 90-95

Puyang 66,700 200 90-95

Xingxiang 70,000 210 after 99

Total ?60.000 1.080
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CHINA - Qucun Aquifer
A Storage and Recharge Scheme

How the Scheme Evolved?

'Results ,iv.vD.at^,:;

Lessons Learned.
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Qucun Aquifer
How the Scheme Evolved?

7i Cany out Study of Water Resources
7i Carry out Recharge Experiment (Pilot

Fourth and Fifth Years

7i Submit Progress Reports
7i Assurance of Water Availability for Recharge

4
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Qucun Aquifer
ResuJtsToDate
Source of Recharge % of Cont.. to Recharge*

Rainfall

Field Infiltration

(from irrigation)

Canal Seepage

»'•::.

69

11

20

*The above is based on the assumption of conjunctive
use of surface water from the Yellow River and GW
(66% and 34%).
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Qucun Aquife,

Lessons Learned

7\ Institutional

Partnership is Important

-Early Bank Involvement is Crucial

-Solutions should be innovative and based on

experience

-Pilot Scheme: imperative

-Monitoring network must be set up

•SBHffliS?

7

i

•r
-



Qucun Aquifei
Table -1 Main Rivers in China

Length Area of basin Average annual Population* Area of cultivated Annual runoff
H M.0«)Knfl mm**** I22JSS2! ^JLOOOM per capita W

965 368 24.000 2,622
Names of ravers

Orangtze River)

Huanghe River

6,300

5,464

1,800

:..;•': ..."..-• .. '•. •• •'•"

i . , . . ....

•

12,400 673

<<*, ;

2,308 550

——* ~

62 49 12.000 1,273

••• •• : • '. -'' '•• • " ••' •.:.'.'

Zhujlang River

(Pearl River)

Maine River

andLuanhe River

:M r,.-y,y,

Huaihe River

1from1956 to 1979

2in1985

(';

2,214

>Vi'iYi'i'i'i'"'']';'.'.'.'.T.'.V

1,967

1,390

1000

300

i

28

77

105

4.730 4,363

11,400 262

~ " ' ~... .;.:./ ... • •• •..;..;, ••••.. ' •

iii! 15 mi 4.400 463

270 61 131 12,200



IPpW

•:•:-:•:•:•:•:•:•:•:•:•:•;•:•:•:

m
m

m
m

m
m

m

II;
•M

i




