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EXECUTIVE SUMMARY

An international conference on irrigation sys-
tem rehabilitation and betterment was held in Lees-
burg, Virginia, October 27-31, [986. The confer-
ence was spo. ved by the United States Agency for
International — velopment (USAID) and was organ-
ized by the Water Management Synthesis Project.
The objectives of the conference were to bring to-
gether representatives of donor and lending organi-
zations, country policy makers, project implemen-
tors, and rescirchers 1o jointh review and discuss
the lessons learned from rehabilitation and better-
ment efforts, to identify problems encountered, and
to develop gudehnes for better planning, imple-
menting, and monitoring rehabilitation projects.

Pavticipants included  officials from 20 coun-
tries, as well as representatives from USALD, Asian
Development Bank, the World Bank, Ford Founda-
tion, the Food and Apriculture Organizadon of the
United Nations (FAQ), the International Trrigation
Management  Institute (LMD, the  International
Food Policy Rescarch Institute (IFPRT), Overscas
Development Institute, and several consulting firms.

The topics discussed at the conference weve:

L. Iu(lms contributing to system deterioration
and e need for rehabilitation and better-
nent.

2. objectives and scope of rehabilitation and
hetterment.

3. appropriate tming and criteria for the suc-
cess of a rehabilitation and betterment proj-
et

4. policies and institutional arrangements.

5 pk anming cnd implementation.

6. monitoring and evaluation of rehabilitation
and betterment projects.,

Rehabilittion and betterment were character-
ized as a ]mnl process that combines the elements of
deferred maintenance and the notien of change for
upgrading svstem performance in light of current
needs and opportunities. Underlying cconomie, so-
cial and political factors for inadequate system
maintenance were highlighted, as well as the need
for upgrading structures and operational procedures
over time.

The common problems with rehabilitation and
betterment  projects identified by the conference
participants can be classified into:

o inadequate focus on svstem operation and

management.

o inflexible design and

schedule.

o use of an inadequate data base and out-of-

date information for project planning.

rigid implementation

e poor coordination among the agencies in-

volved,

¢ inadequate farmer involvement.

o lack of an effective monitoring and evaluation

program.

e inadequate consideration of the sustainability

of improvements made.

The following guidelines and recommendations
were proposed to obtain more cffective rehabilita-
tion and betterment projects:

1. Due to the dvnamic nature of the irrigation
system i its environment, the irrigation
system: generally should not be restored o
its original design specifications.

2. Rehabilitation and  betterment should be
viewed and planned as a joint process.

3. The curvent construction  orientation  of
most agencies should be replaced by a bal-
anced approach that improves management
as well as strucrares.,

4. Rehabilitation  and  betterment  projects
should be flexible, allowing adjustments
during project implementation to correct
cerrors in planning and to respond 1o new
information.

5. The institutional capacity for actively in-
volving farmers should be developed.

6. Farmer involvement should be encouraged
from the design stage, and farmers should
be given some decision-making authority,

~J

Greater emphasis should be placed on proj-
cet design. Planning for design should in-
volve consultation with relevant natonal,
regional and local officials, and with opera-
tion and maintenance personnel and farm-
ers.

8. In large projects, one to two years should
be set aside for project start-up, and proj-
ect imple nentation should be longer than
the typical five-year period.

9. Diagnostic analysis of the wrigation system

should be part of the planning process.

1. Realistic goals and objectives for the reha-
bilitation project should be set. Overly op-
timistic goals 1o meet browd economic and
other criteria should be avoided.

1. Donor and lending  organizations  should
further pursue combining grants and loans
in rehabilitation and betterment projects to
fund technical assistance.

12, Greater emphasis should be given to the
cconomics of rehabilitation and betterment
to determine when to undertake a - habili-
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tation and betterment project, the amount
of investment in the project, and the im-
provements that have high benefits. The
economics  of cost recovery for system
operation and maintenance, as well as capi-
tal investments, need to be further exam-
ined.

The agency selected to function as lead or-
ganization for a rehabilitation and better-
ment project must expand its functional
and multidisciplinary capability.

Roles, responsibilities, shaving  of funds,
and training opportunitics should be clearly
defined for all participating agencie: before
a project begins. The role that each agency
plays should be complemented by specific
incentives.

New policies (e, irrigation service fees)
should be formulated and communicated to
water users and  others involved in the
process prior to project implementation
and not during and afier,

Farmers should be involved in collecting
and usmg irrigation fees to improve the
collection and use of these fees.

The monitoring and evaluation unit should
be linked with the project management of-
fice 1o effectively and judiciously make re-
visions during project implementation.

A coordinating and feedback mechanism
should be developed among and  within
agencies for continuous learning from the
rehabiliation and betterment effort. The
feedback process should allow for commu-
nication with policy-making officials.

The above guidelines and recommendations for
improving  rehabilitation  and  betterment  efforts
represent carrent understanding. With the growing
experience in this avea, these guidelines for rehabili-
tation and betterment should be further developed
and refined.



PROCEEDINGS

About The Conference

In light of growing interest and investment in
irrigation system rehabilitaton and betterment and

the need for improving the process and outcome of

rehabilitation projects, the International Conference
on Irrigation Svstem Rehabilitation and Bettermemnt
\\ds organized. The conference was held October

7-31, T9R6, in Leesburg, Virginia, and was spon-
smc(l by the United States Agencey for International
Development through the Water Management Syn-
thesis 11 Project. The objectives of this conference
were toosvnthesize the I\nn\\l((l;wc acquired  from
]n(\mus rehabilitation pm]ulx |)1<)v|(lc an oppor-
tunity for sharing views on irrigation system rehabil-
itation, identify problems, and  develop guidelines
for better ])Immn;1 implementing, and monitoring
rehabilitation projects.

The conference program included  simulated
ficld wips,) working  group discussions,  panel
presentations, and presentations off papers and case
studies. l’;ll'li(’i])illll\ from 20 countries attended the
conference. Thev incduded policy: makers, project
implementors, and  rescarchers  from developing
countries.  International development,  donor, and
lending organizations were represented by the Unit-
ed States Ageney for International Development,
Asian Development Bank, World Bank, the Food
and  Agricultore Organization ol the United Na-
tions, and the Ford Foundation. The International
Irrigation Management  lustitute, the Consortium
for International Development, and several consult-
ing hrms plaved an active role in this conference.
See Appendices A and B for the conference pro-
gram and list of participants,

A summany of the major arcas of discussion,
points  of consensus,  unresolved issues, and  a
number of proposed guidelines for irrigation system
rehabilitation are presented in this report. The pa-
pers and case studies that were presented and dis-
tributed at the conference are compiled in a
separate volume.?

An Overview

The potential for increasing food production by
increasing irvigated arca has led 1o massive invest-
ment in irrigation infrastructure over the past 35
years. ‘The vecognition that irrigated Tand produces
more food, reduces the risk of crop loss from
drought, and promotes the use of new agricultural
technology (primarily purchased inputs) encouraged
investment in new irrigation: systems. Expansion in
irrigated avea has indeed led to @ major increase in
food production and has even generated surpluses
in some countries. Food production in India, for ex-
ample, has tripled over the past 30 years, and fam-

ines that once  characterized drought years no
longer plague the country. A number of Asian
countrics. including the Philippines and Indonesia,
have tripled their rice production over the past 15
vears. ‘Today, Indonesia, the Philippines, Nepal, and
Sri Lanka ave considered to have reached the thres-
hold of self sufficiency in rice production.

Since the late 1970s, there has been a shift in
cmphasis toward improving existing irvigation sys-
tems instead of establishing new facilities. As noted
in the conference, conditions which have led 1o the
redirection of interest and resources to the rehabili-
tation and betternient (R&B) of existing systems in-
clude:

o growing scarcity of suitable land and irriga-
tion water. "To varving degrees, it has become
difficult and costly 1o undertake new irriga-
tion projects.

o rapid deterioration of existing irvigation sys-
tems and low nn;ﬁ.nmn cfficiency.

s growing recognition of the pml)l(ms being
faced in older systems and the potential for
increasimg production in these systems.

o the need for continued increase i food pro-
duction to meet the growing demand from
populition growth and rising income.

e pressure from farmers 1o improve the delivery
and distribution of irrigation water.

e the preference of donor and lending organiza-
tions, based on the accepted idea that rehabili-
tation projects increase production at consid-
crably lower capital cost than the construction
of new irrigation systems.

The desirability of enhancing the performance
of existing irrigation systems was generally agreed
upon at the conference. However, there was consid-
erable debate on the degree of suceess in R&B proj-
cets and on the approaches to better planning and
implementing them,

Most R&B projects have experienced the prob-
lems encountered in new irrigation projects and
have also posed new constraints and challenges to
project designers and implementors. Time and cost
overruns e common. Rehabilitation projects have
perpetuated inappropriate engineering design, and
have heavily focused on structural improvement
with little or no consideration of the system'’s opera-
tion and management. Projects have been designed
based on highly inadequate information on the ex-
isting  conditions and performance of the system,
Monitoring und evaluation programs  have been
planned as an afterthought and done as a sideline
activity, Input from the farmers in the planning and
implementation of projects has been minimal to
nonexistent.  Overall, rehabilitation  projects have
been unable to achieve their expected outcome. In



some cases, the irrigation system is in need of reha-
bilitation before the project is completed.

Rehabilitation and Betterment:
Toward A Consensus

What are Rehabilitation and Betterment?

Rehabilitation was interpreted as a process 1o
deal with the problems emerging from inadequate
svstem maintenance; hetterment was seen as a
meuns - of upgrading system performance  given
current needs and opportunities, As such, these two
componenis should be viewed as a joint process and
not exclusive of cach other.,

There was a general awareness @mong confer-
ence participants that irvigation svstems are dynams-
ic. Changes also occur in the envivonment in which
an irrigation system operates. Henee, appropriate
measures for improving the performance of an irri-
gation svstem will result in modified structural ar-
rangements and operational procedures,

Rehabilicition wand Feterment often involve
building stractures and  other moditications,  but
R&B certainly go bevond thai. Rehabilitation and
betterment involve change in institutions and  the
management ol systems. Rehabilitation and better-
ment ol irnigation svstems have been planned  as
part ol integrated agricaltural development pro-
grams. While this approach has been appealing con-
ceptuallyie has encountared difficatty i implemen-
tation due 1o coordination problems among line
agenaes or due o the inability to create an effective
Usuperageney” o planand implement the project.

Intevms of objedives, some conference partici-
pants proposed thar an R&P project should seek the
causative factors behind poor svstem conditions and
performance. While this was considered  generally
appropriate, it was noted that a process that would
tdentify o manageable set of objectives was needed.

A broad set of objectives was listed for R&B
projects by the participants. These ineclude:

improving cquity in water distribution.

saving irrigation water by improving irviga-
tion efficiency.

upgrading the level of technology for im-
proved svstem management.

the svstem.
o increasing cropping intensity.
expinding the irrigated command area.
ncreasing productivity.
directing the cost ol operation and manage-
ment to the farmers.
meeting the social and political goals of the
country.

[t was also noted by some participants that, un-
fortunately, acsthetics and the installation of high
technology facilities for their own sake have become

facilitating the operation and management of

an objective in themselves — more than we would
like 1o admir.

How the Need for Rehabilitation and Betterment
Arises

It is critical 1o understand the underlying fac-
tors leading to system deterioration in order 1o de-
vise solutions. In this regard, it was pointed out by
Dr. Gilbert Levine of Cornell University that little
nlormation exists on how anirrigation system
deteriorates (i.c., general decline in hvdraulic per-
formance) and what the implications are,

From the discussions concerning this issue, the
conciusion is that deterioration due 1o normal wear
and tear does not alone explain the rapid deieriora-
ton ol irrigation svstems. My cconomic, social,
and political factors underlic imadequate system
maintenance and rapid syvstem deteriorntion which
ieed to be understood and dealt with.,

With vespect to the rationale {or the lack of
maintenance, Dr. Levine argued that:

Coocthe immediate costs associated with regular
rouline mamtenance -— financial, organization-
al and political — may not be balanced by the

benefits from such maintenance, if one discounts
the Lenefits for the time lag between incurring
the  maintenance and obtaining  the
/u'm/ilx,“"

conds

Excess capacity in the original svstem design,
the abiliy of farmers to manage irvigation more
carcelully ander stress within certain limits, and the
proportionately slow dedine in yield in response 16
the decline i water supphly at the high end of the
water availability scale significuntly delay the impact
of deferred mainteiainee on production and farm
income. "These physical effects, in conjunction with
the high discounting of the stream ol henefits over
time in developing countries, indicate why irrigation
systems are allowed 1o deteriorate. These proposi-
tons generated considerible interest at the confer-
ence and need 1o be further explored.

There was general agreement at the conference
that the maintenance funds provided for most irri-
gaton systems in developing countries have not
been adequate. Maintenanee funds usually come
from the regular appropriation budget, for which
there are alwavs competing and higher priority uses,
The fund for i rehabilituion program comes from
the development budget, which is regularly supple-
mented by donors. This funding procedure en-
courvages the practice of allowing irrigation systems
to deteriorate to the pomt where rehabilitation be-
COMES NECCSSATY.

Eventually, the impact of deferred maintenance
on productivity and farm income leads farmers 1o
exert pressure through the political system for
corrective action. The need 1o deal with the prob-



lems emerging from deferred maintenance, com-
bined with the potential for upgrading system per-
formance, leads to proposals for the rehabilitation
and betterment of the svstem.

The conference participants suggested that the
following factors lead to the need to rehabilitate and
upgrade irrigation svstems:

o chunges in ficld conditons and irvigated arcas
nutde by the frmers.
mistakes in the original design.
inappropriate farmer participation.
inmadequate funds for maintenance.
poor opevation of the svstem by the irrigation
authority.
the need 1o improve the canal system to
better cner to the existing situation,
the need o improve the institutional arrange-
ments for better management of the svstem.

-

the distribution svstem and 1o mprove the
cquity of distribution,

Recognizing that it would be ditficult (o com-
pleteh (lmnnm the need for rehabilication, it was
reconmmended that o process for contnuing mainte-
mance and improvement be designed and imple-
mented that would reduce the frequency of rehabibi-
tation.

Inodos vegard, Do Waorth Fuzeerald of the
Burcan of Science and Technology, USATD, stated
that the ULS) General Necounting Office recom-
mends placing arcater emphasis on operation aid
maintenance programs in developing countries.
Currentlv, donors and lending organizidions  are
considering the possibiliv: of providing funds 1o
meet the recmrrent costs ol svstem operation and
mantenand e,

When are Rehabilitation and Betterment
Appropriate?

At the conference the participants were posed
with the question: Az chat level of deterinvation or, al-
ternately. at what Dl of pevformance showld avorviga-
ton swtem be selvated for velabilitation and betteyienr?

The criteria commonly suggested stress the
problems ol ph_\’si("ll detevioraton that exist i the
irrigation svstem. The effect of these problems are
commonh identified as inequity in water distribu-
tion, poor irngation cfficiency, low  productivity,
and low farm incomce. Other criteria for the ap-
propriateness of ROB discussed at the conference in-
cluded the following:

o Rehabilitation is appropriate when initial ob-

Jectives have become obsolete due 1o changes
i system conditions and needs.

e Rehabilization s appropriate when required

by external conditions; i.e., food shortage.

o Rehabilitation s appropriate. when a systens

reaches a level of deterioration where regular

the need to miprove the operational aspects of
the canal svstem for better nanagement of

maintenance  cannot  result in  appreciable
change in irrigation efficiency.

o Irrigation systems should be rehabilitated **be-

fore it is too late.”

e Rehabilitation is appropriate when clients are

willing to accept the change.

The decision to rehabilitate should be reached
by a consensus of the parties involved — imple-
menting and enabling agencies, farmers, and donor
and lending organizations; and not just by those
least directly affecred by the change.

At the conference, attention was directed 1o the
tendency of the participants to view the need and
appropriateness of REB from the perspective of
physical improvements and policies, and that the
ceconomics of R&B had received very little attention,
It was urged that the economics ol rehahilitation
should be sertoushy examined in planning R&B proj-
Cets.

When are Rehabilitation and Betterment
Suceessful?

Conference participants were asked when an
R&B project would be considercd successful. Fheir
responses were categorized as follows: (1) if the
project meets the stated project objectives, (2) if the
project generates desired changes or improvements,
(3) it the project solves underlving problems, and (1)
it the project achieves the procedural and institu-
tional changes considered essential to improving sys-
tem perfornance.

The idea of artaining project objectives led to
considerable discussion on the appropriateness and
accaracey of the procedures used 1o select abjectives
and i determining the level of tnerease i svstem
performance,

Many projects are designed and I)l()](((l()lls in
the level of improvement are made based on inade-
quate data, Projections are not realistie. The tend-
eney has been to determine the performance levels
to be achieved based on approaches suggested in
texin which are seidom achievable i actual field
conditions. Proposal writing teams may also over-
estimate the pnu"nml outcome and benefits from
R&B. These praciices in themselves can dead 1o
evihnation vesults that show shortfalls in project per-
formance in velation to the objectives set.

Desirable improvements in rehabilitation proj-
cats, as proposed  byosome 1).un(1pmls mclude
achieving new design efficiencies throughout  the
system, gaining .1])|nun|)h- increases inequity of
water distribution, meeting the need for changed
cropping pitterns and improved practices, and per-
ceptibly mercasing farm income. Others imposed
much more stringent conditions on success, indicat-
g that the tiactors felt to cause “overly-rapid™ sys-
tera deteriorivrion (such ag watershed deforestation)
must be removed.
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Farmer involvement in planning, implementing,
and monitoring rehabilitation projects and in system
operation and maintenance was considered essential,
The establishment of good communication between
farmers and the frrigation ageney was also suggested
as o measure of success. Estabhshing a continuous
improvement process, as well as an institutionalized,
adequate, maintenance progrim, was suggested as a
conditional outcome before a rehabilitation project
is called successtut,

Policy Issues and Institutional
Arrungements

Policies and Perceptions Toward Rehabilitation
and Betterment

Fhe participants from the donor and lending
organizations noted that their organizations look
Favorably on irvigation svstem: rehabiliciion It s
generalv accepted thut it is costlier to build new ir-
rigation systems and. therefore, economically less -
tractive thim 1o rehabilivaie existing irvigation SVs-
tems — particularlv in the fee of flling commodity
prices. For this reason, it is considered appropriate
tocontinue funding  R&B projecs while
developing new irvigation sestems where feasible,

also

The developing countries’ participants indicated
the positive role that the donor and 1the lending or-
ganizations huve plaved in the relubilitiion and
betterment ol drvigation sestems. However, they
added thar REB projecis have been planned and
funded faster than some couniries can undertake,
Fhese countries Tuve heen unabic to eflectively plian
and v oue rehabilication projects under the
current vapid schedule

Manv Dans and grints for rehabilitation ancd
bBeterment lave been made, and this trend s itkely
to continue in the foresecable fature, However, it
was lerned from the donor and lending organiza-
tions” group at the conference that they do not have
separate policies and procedures for dealing with an
R&B project as they do for developing o new irviga-
H1O1E sastenn.,

The donor and lending organizations’ group
emphasized the need o increase teehnical assistance
for REB projects. The carrent level of funding for
technical assistance is madequate 1o meet the cost of

starting and completing the necessary studies and of

training stall for the projecrs. Developing countries’
governments have been reluctant 1o use loan funds
for technical assistance, Grants are an mpaortant
means of fianang techmcal assistaince, but not all
donior and lending organizations have the ability o
provide adequate grants. Seme agencies are beter
cquipped to o provide  grants than others. Co-
financing an R&B project as a means of providing
funds for technical assistaice programs wis recoms-
me ded.

Recovery of Operation, Maintenance,
and Capital Costs

There was general agreement between  the
donor and lending organizations and the country
policy groups that the beneficiary should pay the
full cost of system operation and maintenance. How-
cver, opinions varied on whether or not the benefi-
ciaries should  contribute toward the recovery of
capital costs.

I this regard, the irvigation policy and plan-
ning groups concluded that the government should
pay the cost of building the infrastructure and the
frmers should pay the cost of operating and main-
taining the irvigatton system. These groups further
added that it nas been extremely difficult to collect
nrigation fees from the formers and made the fol-
lowing recommendations for improving the collee-
tion of irvigation fees:

e Develop  water  users”  associations. Water
users” associations are more cffective i col-
tecting funds than indgividual assessment.

Give decision-making authority e farmers. It
was suggested that irvigation administrations
should be reorganized 1o allow for users’ con-
sultation, input and decision-making,

o Encourage  firmer  involvement  from  the
design stage. Postponing farmer involvement
mntil a project is completed reduces the likeli-
hood of recovering costs from the farmers,

Provide reliable delivery and cquitable distri-
bution ol irvigation water among farmers.

Involve farmers in the collection and use of
irvigation fees. Farmers are veluctant 1o pay it
fees collected for system operation and
maintenance are not used in their irvigation
svstemin conformity with what the farmers
perceive as necessaryimprovenaents. The
farmers do not like to pay irvigation fees
when thev feel the irvigation ageney's staft is
neghgent.

Give farmers free market prices for their
commodities if they are requived o pay irviga-
tion fees. Farmers need to generate suflicient
income from their operation to pay irvigation
fees,
Project Coordination

Choosing the lead institution for R&B is eritical
and ditficult. The alieenative choices for a lead
ageney have beena “line ageney™, such as an irriga-
ton department, and o “super ageney™, such as a
new uthority, “The conference participants debated
the advantages and the disadvantages of cach alter-
mative, but did not unanimously prefer one institu-
tional arrangement over the other.?

Planning —and —implementing - R&B - projects
through a line ageney has been difficult in the past



due to the narrow view the different agencies have
about the irrigation system. An irrigation depart-
ment sces the system as a water delivery system,
while the
non-water inputs and extension. Distributing funds
between the various line agencies and getting indi-
viduals from various disciplines to work together has
not been easy.,

It was recommended that when a line agency is
selected 1o Tunction as a lead organization for an
R&B project, it must first expand its functional and
multi-disciplinary capability. Line agencies should
start - coordimating with one another by defining
their objectives and agenda in Tight of the overall
project goals. There is a need 1o clearly delineate
roles, responsibilities, sharing of funds, and 1raining
opportumtics before a project begins,

The role of cach ageney should be elearly de-
fined, and centives should be developed to insure
thut cach cgenov will carry out its role. The role
must he (umplt mented by incentive for the agencey.

As an aliernative o a line ageney, a new -
thority: could be oreated. .»\ Csuper ageney’” oor a
new authority reduces the power of the line agon-
cies and, as such, G be a source of conflict. In the
long run, authorities have behaved like line agencics
and have raised the problem of coordimating the ac-
tons of authorities and line agencies,

It was observed that regardless of whether or
not the project is guided by aline ageney or a super
ageney, the channels and mechanisms that make the
agencies accountable to their client or beneficiary
group should be developed i wavs appropriate to
the situation. Further. o coordination and feedback
mechanmism should be developed among and within
agendies so that there is continuous learning from
R&B efforts. The feedback process should allow for
communiciting this «nowledge policy-level offi-
cluls,

Changes in svstem operation and imanagement
need to be seriously considered .lll)ll;__ with structur-
al mmprovements as aomeans of improving svstem
performance. The current construction orientation
ol most agencies should be replaced by balanced
approach toward improving stractures and manage-
ment and toward hecoming more willing and able 1o
work with water users.,

Planning and Implementing a
Rehabilitation and Betterment Project

As an dmporant step, improvements i the
planning and design process that would reduce K&B
cffort and cost were suggested.

Flexibility was proposed as the common theme
for improving approaches to planning and imple-
menting an REB project. Planning and implementa-
tion should be looked upon as & continually evolving

agricultural department sees it as use of

and generative process. The project should be capa-
ble of short-term adjustments by recognizing cir-
cumstances which were not assumed in the project
paper or in response to new knowledge or informa-
tion.

[t is difficult to plan for flexibility in a short-
term project. Further, it is difficult to reconcile the
requirements of anevolving project with the con-
straints of the financing agencies that like tightly
budgeted projects. It was proposed that some time
should be set aside for project start-up (one to two
vears), and the implementation: period should be
longer than the typical five-vear period.

Greater emphasis should be placed on project

design, Planning should involve consultations with
relevant national, regional and local officials and
with operation and - maintenance  personnel and
farmers. l’l‘nmm;., should also involve a diagnostic
analvsis® of the irrigation svstem. This is needed to
achieve better understanding of the constraints asso-
ciated with the irrigation svstem, to devise appropri-
ae improvements, and 1o develop the institutional
capacity for implementing the |)m|ul with effective
farmer |)‘ul|(1|).mon Project designers must under-
stand the system’s current condition and perform-
ance level in order to plan improvements.

The need to conduct a diagnostic analysis of the
rigation svstem prior to REB was generally recog-
nized by the participants. The constraints identified
by diagnostic analysis should be evaluated in view
of the potential for improvement. ‘Fhe objectives
and goals for the project should then be formulaed.
Further, it was recommended that poals should be
realistic and achievable. "The pitfalls of having over-
Iv optimistic goals to meet broad cconomic and oth-
cr eriteria should be avoided.

During planning, sufficient time should be al-
lowed for local consultations and to assess support
from the furmers. Pre-rehabilitation studies and
determining project objectives should he done with
the active participation of farmers and local agen-
cies, "The institutionad objectives are not necessarily
the same as the objectives of Larmers,

Institutional capacity should be expanded be-
fore implementaton is undertaken, Farmers' partici-
pation is often assumed, and there is usually no in-
stitutional capacity for involving them.

Farmer })llll(l[)‘lll()ll in construction activities,
system operation and maintenance, and monitoring
and evaluation should be arranged in the pl.ummg
stage. Similarly, all new policies, (i.e., irvigation serv-
ice feesy should be formulated .m(l communicated to
water users and others involved in the process prior
1o rehabilitation, not during or after rehabilitation is
complete,

Three approaches to planning and implement-
ing R&B were suggested by the participants. The



first_approach suggested starting R&B in system
operation and management, followed by structura
improvement. It was suggested by some that struc-
tural improvements be made conditional to success-
fully completing improvements in svstem operation
and management. As aorationale for this approach,
it was noted that (1) most R&B projects have pri-
nurty focused on structural improvements and have
ignored the potential benefits of improving system
operation and management, and (2) non-physical im-
provements are moce difficult to make and there-
fore should commence carlior in the time frame,

The second approach suggested starting the
R&B process at the on-farm level ind moving 1o the
main svstent. Teowas observed  that this appraach
would provide i better sense of how the system
operates and whin mprovements necd 1o he made
i the main svstenn in relation 1o the on-farm svsten
for an overall increise performance. Farmers cin
become more actively involved in the RSB Process,
and the focas of the drtigation agences would be
beter direared towind achieving the objective of in-
creased productivits and Bimer imcome,

Fhe third approach is hased on o flexible REB
strateove Beowas recommended that dignostic
analvsis be done throughont the project period. The
constreannts wdentiticd by this should  he
ranked mothe order ol prionity and the correspond-
g plans for miprovements niade,

])I'l JOLSS

As s generad implementation stratesy, it was
stngaested thar the operation and mantenande et
sonnel be mvolved moan REB etfore, This should
help ensue that the vequined mprovements e
made, making the need for rehabiliction Tess fre-
quent. The mterdisciplingey interaction created dur-
g planming should he maintained throughoat im-
plementation. Farmers should be consnlied regular-
Iv.

M(miloring and l"',vuluming a
Rehabilitation and Betterment Project

The case studies presented ar the conference
and the mformation conveved by the rescarchers
and projear mmplementors indicates that the moni-
toring and evaduation components of most R&EB
projects are poorly planned and implemented. Mon-
oring o evaluation are curicd o mosthy as
sidetine wenvity, and there is dinde or no ability o
revise the on-going project’s method ol implement-
ing the rehabilivtion and beterment. Inadditon 1o
the above, the data gathered fer monitoring e
evaluation were not analvzed or were imadequate
for determining the degree of projed success,

In lighc of experience with monitoring and
evaluation programs, it was strongly recommended
at the conference that monitoring and evaluation
programs be designed, that the responsible institu-

tion for carrying it out be selected, and that the
stafl be trained during the planning stage. Monitor-
ing and evaluation should be an integral part of
RE&EB and used as o mechanism fee making changes
in the on-going project.

The need for fully ir egrating monitoring and
evaluation into project operation was expressed by
one participant as “monitoring and evaluation are
too important to be left 1o the information spectal-
ST was recommended that vhe monitoring and
evalvation univ be linked with the project Hanage-
ment office to effecrively and judiciously correct the
course of project implementation. This link 1o deci
sion and action is needed i monitoring and evalua-
ton are to he refevant and sustained.

One cannot assume that monitoring and evadua-
tion objectives and criteria are the same for all the
users of amonitoring and evaluation program (i.c.,
project implementors, policy makers, and donaor and
lending organizations). A monitoring and evaluation
progriom should meet the need of various “clients.”
I planning @ monitoring and evaluaion program,
we should also be cognizant of the inplicit or un-
stuted ohjectives of the project.

Concluding Remarks

This conference broaght together 81 partici-
pants from 20 conntries, bilateral and mululiteral
development organizations, mternational  rescarch
organizations, consulting firms, and universities that
arc involved o irvigation sestem rehabilitadon and
hetterment. Phe conterence structure accommaocdiit-
ed sharing of knowledge and experiences, identitica-
tiore of problem eas, and development of guide-
lises tor rehabilitation and betterment. The active
role: plaved In the pantiapants at the conference
made this progress possible.

Fhe discussion panel on " Conlerence Learning
Abour Reiubilivation and Beterment™ highlighted
the vadue of the conference findings and recommens-
dations 0 virions countries. There was also the
reabiation ol how “amorphous™ rehabilitation and
hetterment are and that there is o need 1o further
our understanding in this areas Along these lines,
follow-up programs are needed 1o expand and re-
fine the guidelines for REB and their use in plan-
ning and implementing rehabilicaion and better-
meni projects.

Notes

[ Two simulated ficld trips, one on the Niuzbeg Ir-
rigation Svstem, Pakistan, and one on the Sirsia
lrrigation System, Nepal, were videotaped and
presented at the conference. These videotapes
were designed 1o show two different irrigation
systems in need of rehabilitation and betterment
and to obtain the participints’ input on how to



design an R&B project incorporating information
gained at the conference.

The videotapes znd corresponding scripts for the
simulated field trips are not included in the
conference proceedings. However, they can be
obtained from the Water Management Synthesis
I1 Project, Colorado State University, Fort Col-
fins, CO.

Fowler, D. (ed.) 1987. Diternational Conference on
Irrigation  System Rehabildation and — Betterment,
Vaolwume 2: Papers. Water Management Synthesis
I Project, Colorado State University, Fort Col-
lins, CO.

For further details, see Dr. Levine's paper titled
“The Challenge of Rehabilitaticn and  Better-
ment” in Fowler, D. (ed.), 1987, International
Conference on Irgation: System Rehabilitation and
Betierment, Volume 2: l’u/)u\ Water Management
Synthesis 11 Project, Colorado State University,
Fort Collins, CO.

For ideas on inter-organizational  coordination
and management planning for a rehabilitation
and betterment project, see “lrrigation System
Rchul)ilil;ni()n' The Need for Pre-Rehabilitation
Studies’ ])wp‘uc(l by Dr. Wayne Clyma and Dr,
Dan Latimore in Fowler, D. (ed.), 1987, Interna-
tional Conference on Irrigation System Rehabilitation
and Betterment, Volume 2: l’(l/ur\ Water Manage-
ment  Synthesis 11 Project,  Colorado  State
University, Fort Collins, CO.

For information on the diagnostic analysis con-
cept and methodology, see “hrrigation System
Rehabilitation: 'The Need for Pre-Rehabilitation
Studies”™ prepared by Dr. \\.nn( Clvma and Dr,
Dan Lattimore in Fowler, D. (ed.), 1987, Interna-
tional Confevence on lnlgalum System Rehabilitation
and Betterment, Volume 2: l’(l/u}\ Water Manage-
ment  Synthesis 11 Project,  Colorado  State
University, Fort Collins, CO.

Also see Lowdermilk et al, 1983, Diagnostic
Analys's of Irrigation Svstems, Volume 1 (mm/m
and Methodology, Water Management Synthesis 11
Project, Colorado State University, Fort Collins,
CO.



APPENDIX A:

International Conference on Irrigation System

Rehabilitation and Betterment

PROGRAM

Monday, October 27

9:00 am
910 am
420 am
TO30 am
1:00 pin

3:00 pm

340 pm

7:30 pm

Welcome and Introduction
Conference Objectives and Structure
Kevnote Presentation: The Challenge of Rehabilitation and Betterment

Waorking Group Discussion: Rehabilication and Betterment: What is it> When is

it Appropriater When is it Suceessful?

Waorking Group Discussion: Planning for panel presentrion on Perspectives on

Retabilitadion and Betterment

Summary of Working Groups” Conclusions:

Criteria for Evaluating Irrigation System Rehabilitation

Panel Presentanion: Perspectives on Rehabilitation and Betterment
o Country Poliy

¢« Donorand International Lovelopment Agencies

o Project Tmplomentors

o Researchers, Phinners, and Perfornimee Evahuators

| SCTS

Conference Dinner

Tuesday, October 28

9:00 in
900 am
O:000 am
O am
5 am
2:00 pm
$:30 pn

E30
730 pn

Introduction
Some Concepts to Consider in an Irrigation System Rehabilitation Project

Case Study I: The Tank Errigation Modernization Project of Sri Lanka.
Provided by the International Trrigation Management Institure.

Case Study 2: Irrigation System Improvement and Farmer Participation,
Nong Wai, Thailand. Provided by Asian Development Bank.

Case Study 3: Periyar-Vaigai Rehabilitation Project, India.

Provided by USATD - Water Management Synthesis 1 Project.

Case Study 4: West Tarum Canal Improvement, Indonesia.
Provided by World Bank.

Ca.~ Study 5: Gal Oya Rehabilitaiion Project, Sri Lanka.
Provided by USATID Water Management Svnthesis H Project.
Introducnon to Wednesdad's program

The Main Socio-Economic and Institutional Differences Between Asia and

Sub-Sa.aran Africa in Regard to Rehabilitation Programmes, Provided by Overseas

Devddopiment Institate,

Approach to Irrigation System Rehabilitation and Retterment: A U.S. Perspective.

I ovided by CHE2N LI Consitluants,

Wednesday, October 29

R:30am - Working Groap Discussions: Tmplications of Experience in Irrigation System

7:30 pm

8:15 pm

Rehabilitation and Betterment for Improving Guidelines and Practices in:

(V) Sector Policies and Pianning (i.c.. collaboration among agencies, irvigation
service fees, finansing system operation and maintenance, project stalfing)

B Project Planning and Implementation (i ¢, pre-rehabilitation studies, stafl

training. firmer involvement, svstem operation and maintenance after
rehabilicuion, design chianges, improvements i svstemn management)

() System Performance and Evaluation i.e.. the necd Lol value of

monitoring and evaluating rehabilitation projects, problenss associated with

monitoring program , strategy for designing « moritoving program)
Plenary: Reports of working group conclusions
Computer Simulation Exercise for Irrigation System Rchabilitation.
Provided by USAID/Water Management Svathesis 1T Project.

Irrigation System Rehabilitation: The Need for Pre-Rehabilitation Studies.

Provided by USAID/Water Management Synthesis 11 Project,
Measuring Irrigation Performance in Rehabilitation Projects.
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Doane Acker
Mohammed Haider
Gilbert Levine

Mark Svendsen
Moderator:
Gavlord Skogerboe

Speaker:
Richard McConnen

Wayne Clyma
Hammond Murray-Rust
Satish Jha

R. Sakthivadivel

Roy Hewson

CM Wijayarma

Mary Tiffen

Robert Charley

Norman Uphoff

Tammo Steenhuis

Tom Sheng
Wayne Clyma
Charles Abernethy
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Thursday, October 30

8:30 am  Introduction
8:35 am Summary of Conclusions on Guidelines and Practices Norman Uphoff
8:50 am  Introduetion to Simulated Field Trips W. Raobert Laitos
8:00 am  Problem-Solving Exercise: Simulated Field Trips to Irrigation Systems

Appareatly in Need of Rehabilitation and Betterment:

® Sirsia, Nepal W. Robert Laitos
Dan Lattimore
® Niazheg, Pakistan Paul Wauenburger

Wayne Clyma

10:30 am - Sub-Groups: Additional information on the Niazbeg and Sirsia irrigation systems
1:00 am - Working Group Discussion: Interdisciplinary Decision-Making About Whether

or Not to Rehabilitie and if so, What Kind of Rehabilitation is Appropriate for

the System
2:00 pm Working Groups: Prepare project memoranduns on the

irrigation systeny(s) in need of rehabilitation
4:30 pm Improving the Operation of Surface Irrigation Systems.

Provided by World Bank. H.L. Plusquellec

Friday, October 31

8:30 am Plenary: Reports of group recommendations for rehabilitating the Sirsia
and Nuzbey irrigation svsteins

LEOO am Panel Discassion: Conference Learning about Rehabilitation and Betterment Maderator:
Mark Svendsen
12:20 pm Concluding Remavks on the Conference Mohammed Haider
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APPENDIX B: LIST OF PARTICIPANTS

BRAZIL

V. Castello Brimce

Minister of Irrigation Adviser

PRONI - SGAN Q.601 Lote |

SALA 415 - Coordenacao Cooperacao
Internacional - 70865 - Brasilia

D.F. Brazil

CHINA

Hongzun Ren

Assoc. Professor

Institute of Geograpny
Chinese Academia

Sinica, China

(now)

Room 332, Sage Ll
Cornell University

Ithaca, NY 14853 USA
ECYPT

Mona El Kady

Depaty Divector of Water Research Institute
Water Research Center, MOL
22 FI Galay St.

Cairo Egyp

Engineering Research Center
Colorado State University
Fort Collins, CO 80523 (1SA
(until July 1987)

ENGLAND

Charles Abernethy

Engincering Consultant

6 The Mint

Wallingford, Oxfordshire OX10 OXB
England

Mary Tiffen

Research Officer

Overseas Development Institute
Regents College

Regents Park

London NW1 NS England
INDIA

Glenn Anders

Deputy Chiel /TA/USAID/INDIA
American Fmbassy

New Delhi

Department of State

Washington, D.C. 20523 USA

R. Sakthivadivel

Director

Center tor Water Resources
College of Engineering

Anna University

Madras - 600 025 - India

K.K. Singh
Senior f\h-mhcr of Faculty
Admuistrative Staft” College of India
Bella Vista, Hyderabad

500 044 India

Rob Thurston

Chief, Office of Irrigated Agriculture
USAID/New Delhi

Dept. of State

Washington, D.C. 20523 USA

INDONESIA

E. Rockasah Adiratma
Assistant to the Minister of
National Development Planning
BAPPENAS

ftaman Saropati 2
1akurm Pusat

ndonesia
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Mr. Kusdaryono
Director of Trrigation 11

Directorate General of Water Resources Development

Jakin Pattimura No. 20/Pere. 7
Kebayoran Baru

Jakarta, Indonesia

Hendratno Remiel

Chief, Subdit Constr, Fast Region
Directorate of Irrigation 11

VL. D.L Pansaitan Kav. 12-13
Jakarta Timur

Indonesia

ITALY
Picter J. Dieleman

[t S“Pkmn Programme for Farm Water Management
c W

Land & Water Developrient Division
FAQO, Via delle Terme di Cara Calla
Rome, I'TALY 00100

JAMAICA

Waabunga Auiba

Senior Hydraulic Engineer

Ministry of Agriculture
Uhderground Water Authority
Hope Gardens, Kingston 7

Jamaica, West Indies

JORDAN

Suletman Moh'd Al-Ghezawi
Head of Const./Irvigaiion
JVA Project

JVA P.O. Box 2769
Amman, Jordan

Aled Sweis

Senior Engincer
USAILD/Jorden

¢/0 American Embassy
Amman, Jordan

MOROCCO

Mohammed Ait-Kadi

Head, Ag Fogineering Dept.

Institut Agronomique et Veterinaire Hassan 11
BP 6202 Rabat, Morroco

NEPAL

Chitra Deo Bhatt

Director General

l)c{)(. of Irrigation Hydrology and Meteorology
H.OMLG.

Kathmandu, Nepal

Prachanda Pradhan

Chairnun

Development Rescarch Group

P.O. Box 32

J\:Il\\';ll:lklwl, Lalitpur

Nepal

PAKISTAN

Ahmed Masud Choudri
Director General

Pakistan Water and Power Development Authority

(ACOP WAPDA)

Lahore, Pakistan

Rana K. Anver

Chief Engincer

Irrigation and Power Departinent
Government ol Punjab, Llhm‘c
476G, Gulberg-3

Lahore, Pakistan

John Foster

Project Manager
USAID/Iskimabad

Islaznabad (1)

Dept. of State

Washington, D.C. 20520 USA



Ch. Nazar Muhammad

Sceretary of Irrigation and Power Dept.

Govt. of Punjab

Lahore, Pakistan

D. Hanmond Murray-Rust
Irrigation Engincer

International Irrigation Management Institute

1-B Danepur Road
G.O.R.L

Lahore, Pakistan
PHILIPPINES

Yves Bellekens
Fyaluation Specialist
Post-Fvaluation Office
Asian l)cw-ln{)mcnl Bank
P.O. Box 78¢

Manila, Philippines
Carlos Isles

Program Officer
Population Center Foundation
South Superhighway
Makati, Metro Manila
Philippines

Satish Jha

Manager

Asian l)v\‘(-lnx)mvm Bank
I’.O). Box 78¢

Manila, Philippines

SOMALIA

Mohamed Al Abukar
General Manager

AEFM Traning Project

P.O). Box 2737

Mogadishu, Somali D.R.
Mohamed Al Mohimoud
Director

Dept. ol Land and Water Resowrces
Ministry of Agriculture
Mogadishu, Somalia

Rodger Garner

Ag Development Officer
USAID/Somalia

Dept. of State

Wiashington, D.C. 20523 USA

SRI LANKA

N.G.R. De Silva
Chiairman

Mahaweli Engineering & Construction Agency

11, Jawatta Road
Colombo 5, Sri Lanka
‘FIL Karunailuke
Managing Directo

Mahaweli Economic Ageney of Mahaweli Authority

403, T.B. Jayah Mavatha
Colombo 0] Sri Lanka
CM. Wijavaratna
Agricultural Economist

Agrarian Reseavch and Training Institute

P.O. Box 1592
Colombo 7, Sri Lanka
SUDAN

Bret Wallach
Program Officer

Ford Foundation
Box 1494

Khartoum, Sudan

THAILAND

Kamol Chantanumate
Project Officer

USAID/ Thailand

Soi Somprasong 3

Potchburt Rd.

Bangkok, Thailand

Vanchai Jaisin

Project Engineer

NESSI Project

USAID/ Thailand

37 Soi Somprasong 3
Potchbun ll()}l(l
Phaya-Thon

Bangkok 10400 - Thailand
Skulwatiana Chanthrobol
Divector Irrigation Region X
Q&M Division

Royal Irrigation Department
Bangkok, "Thaitand

Nukool Thongtawee
Director

Operation and Maintenance Division
Royal Irrigation Dept,
Bangkok, Thailand

TUNISIA

Pau! Novick

Ag Development Officer
USATD/ Tumsia

Departiment of Stue
Washington, D.C. 20520 USA

UNITED STATES

Dean Alter
AID/ANLE/TR/SRD

4440 NS

Washington, D.C. 20523 USA
Marcel Bitoun

Hydraulic Engineer

343 West Wacker Drive
Chicago, TL 60606 USA

Jim Butcher

Program Officer

Ford Foundation

320 W 4drd Street

New York, NY 10017 USA
Keith Byergo

Consultant

Chemonics

2000 M St. NW, Suite 200
Washington, D.C. USA
Robert Charley

Director, Agricultural Development
CHEM 1h

2020 SW tth Ave., #200
Portland, OR 97201 USA
Wayne Clvima

Engineer

Water Management Synthesis 11
University Services Center
Colorado State University

Fort Collins, CO R0523 'USA
Sydney M. Fellows

Resource Feonomist

Harza Engincering

150 S, Wacker Drive

Chicago, IL. 60606-4176 USA



Worth Fitzgerald

AID Project Manager

Water Management Synthesis 11
ST/AGR/RNR

U.S. Agency for International Development
Room 406 SA-18

Washington, D.C. 20523 USA
Neil Grigg

Professor

Dept. of Civil Engineering
Colorado State University

Fort Collins, CO 80523 (ISA
Mohammed Haider

FEconomist

Water Management Synthesis 11
4th FI. N., USC

Colorado State University

Fort Collins, CO BO523 USA
Phil Harlan

Program Specialist
USDA/OICDH,/TTD
Washington, D.C. 20250 USA
Marthe Haubert

Project Liaison

Water Management Synthesis 1
Consortium for International Development
1611 N, Kent, Suite 600
Rosslyn, VA 22209 USA

Roy Hewson

c/o Dr. Arif Zalfiqar

Projects Department
Agriculture Division

The World Bank

I8 H Street NW
Washington, D.C. 20433 USA
Richard Ives

Burcau of Reclamation

18 and F Street, NW
Washington, D.C. 20240 USA
W. Robert Laitos

Sociologist

Water Management Synthesis 1
Sth FIL N, USC

Colorado State University

Fort Collins, CO BOH23 ' USA
Dan Lattimore

Assoc. Project Director

Witer .\l.'ln;lgclm-nl Svnthesis 11
dth FIL N, USC

Colorado State University

Fort Collins, CO 30323 USA
Gilbert Levine

Professor Emeritus

Desartment of Agri. Fngineering
Riley Robb [1:l]

Cornell University

Ithaca, NY 14853 USA

Ken Malloch

Consultant

37349 Albans

Houston, X 77056 USA
Richard McConnen

Exccutive Project Director
Water Management Svnthesis 11
Consortium for International Development
5151 E. Broadway, Suite 1500
Tucson, AZ 85711 USA
~{im Meiman

'P for Research

Director of International Programs
212A Univ. Services Center
Colorado State University

Fort Collins, CO 80523 USA

Masoud Mian
Engineer/Project Officer

c/o Dr. Arif Zulfiqar

Projects Department
Agriculture Division 4

The World Bank

1818 H Street, NW
Washington, D.C. 20433 USA
Ramchand Oad

Assistant Professor

Ag. & Chem. Engineering Dept.
Colorado State University
Fort Collins, CO 80523 USA

Jose Olivares

Deputy Chief, Economics and
Policy Division

Agrand Rural Deve Dept.

The World Bank

1818 1 Street, NJW.

Washington, D.C. 20433 USA

Ted Olson

Professor

Agr & Irrigation Engineering Dept.
Utah State University

Logan, Utah USA

Stan Peabody

Senior Water Management Specialist
AID/ANE/TR/ARD

4140 NS

Washington, D.C. 20523 USA
Hugh Plunkett

Sr Rural Develop, Department

The World Bank

1818 H Street, NW
Washington, D.C. 20433 USA
Debbie Prindle

Regional Planner

\lh/:\ FR/PD/EAP

2450 NS

Washington, D.C. 20523 USA
Kikkeri V. Ramu

Vice President

PRC Engineering

7935 L. Prentice Ave,
Englewood, CO 80111 USA

Jim Ruff

Associate Prolessor
Engineering Rescarch Center
(Inh)m(ln State University
Fort Collins, CO 80523 USA
Bill Schimehl

Agronomist Emeritus

Dept. of Agronomy

Plant Science Building
Colorado State University
Fort Collins, CO 80523 USA

Tom Sheng

Assistant Professor
Department of Civil Engineering

Colorado State University

Fort Collins, CO 80523 USA

Gavlord V. Skogerboe

Dircetor and Professor
International Irrigation Center

Dept. of Agricultural & Trvigation Engineering

Utah State University

Logan, UT 84322-8305 USA
Bryant Smith

Associate Project Director

Water Management Synihesis 11
Utah State University

Dept. of Agrand Irrigation Engr,
Logan, UT 84322 USA



Tammo Steenhuis

Assoc. Prefessor

Riley Robb Hall

Dept. Agr Engineering

Cornell University

Ithaca, NY 14853 USA

Peter Sun

Engineer/Project Officer

¢/o Dr. Arif Zulfiqar

Project Department

Agriculture Division 4

The World Bank

1818 H Street, NW
Washington, D.C. 20433 USA
Mark Svendsen

Research Fellow

International Food Palicy Research Institute
1776 Massachusetts Avenue, NW
Washington, D.C. 20036 USA
Norman Uphoff

Cornell Trrigation Studies Group
170 Uris Hall

Cornell University

Ithaca, NY 14853 USA
Abraham Waldstein

Senior Associate

Associates in Rural Development
110 Main Street

Burlington, V'I" 05401 USA
Paul Wantenburger

Engincer

Witer Management Synthesis 11
4th FIL N., USC

Colorado State University

Fort Collins, CO 80523 'USA
Arif Zulfiqar /Acting Chief
Agriculture Division 4

Project Department

Last Asiv and Pacific Region Office
The World bank

1818 H Street, NW
Washington, D.C. 20433 USA

WEST GERMANY

Jan LMUHL Gerards
roject Manager/Tanzania
Agrar -und Hydrotechnik
Box 10.01.32

4300 Essen |

West Germany
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