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PROJECT APPRAISAL REPORT

On-PFarm Water Management
Colorado State University, AID/ta-C-1100

The Colorado State University water management research project was
initiated on March 28, 1968 with funding from AID contract csd-2162.
That contract was terminated on March 31, 1974 and the present contract
ALD/ta-C-1100 became effective on April 1, 1974. The termination datc
of June 30, 1976 has becn extendad until March 31, 1977 in order to
coermplete a comprehensive review upon which this PAR is based.

A review poncl consisting of Howard Haise, Team Leadexr, John Phclan,
and Douglas Cacon conducted a field review in Pakistan during the
period Januavy 27, 1976 - February 13, 1976 ending with discussions
with USAID staff, Colurado State University team members, NE and TA
Burcau personnel. Dbr, Haise is a Senior Agronomist formerly with ARG/
USDA; Mr. Phelan an Agricultural Engineer, formerly Director of bEngi-
neer of S$CS, and Dr. Caton is Senior Agriculture Lconomist, AID/W.

listorical

The Golorado State University water management project has had a field
program in Vietnem and has an on-going field program in Pakistan. The
program in Vietnam was geared towards improvement of crop production

ite e e civare mpamean simdme AP Ay wabeT CONEToT Ar g rime e e
s [w) Pt ; : T - .

tarminction focilities had been completaed for an experiment station
to bn opcrated by faculty of Cantho-University.

The field program in Pakistan was initiated in 1970C, but it was not
uuil 1972 that a significant number of faculty (4) were in the ficld,
By 1974, an cffective network of linkages with many agricultural re-
cearch stations, universities, and GOP action agencies had been
established, The present field party consists of seven faculty per-
sonuel.

At the outset, in 1970, there was no coordinated field program and
reaily no linkages with host country agencies. These had to be develop-
¢u. The rescarch procram now is directed at the farmer and is being
coducted with the farmor., The Host Government, the USATLD Mission, and
the rescarch activities are so closely connected that it is difficulc

o discern where the research program ends and the Government of Pakistan
plenning and USAID loan development program begins. This is positive
since the research is itself involved with utilization, discovering how
to extend known techknologies, learning the constraints, and most ;
importantly accomplishing it in the farmer environment. Most assistance
programs for small farmers are directed dowaward from government scurces
-~ this research project started in the fammers field, created govern-

ment awareness, and is in tha process of learning how best to remove

2
farmer constraints and solve his problems.
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On-Farm Water Management
Colorado State University, AID/ta-C-1100

Issuecs and Problems

The review panel was asked to investigate several issues in its assess-
ment of the project. There was concern that the project lacked focus
and was developing into a series of unvelated sub-projects. There was
also concern that a project whose total effort is in one country should
not be centrally funded. Arnother issue relates to the fact that there
has becen practically no cooperation between AID's two centrally funded
water management research projects. The papel .was also- asked to address
several questions including: (a) when will the work be complete in
Pakistan? (b) what is the rationale for continuing the work? {(c) what
is the utilization plan and (d) is the research directed at priority
needs,

The review panel was favorably impressed with the project in total,

Their report scates "in the overall the project has held course, had

had a single focus and each piece of work is directed toward that focus."
Although the work is centered in one location, the research is confirm-
ing a set of principles which can be used as propositions for first

cparoviostions Lo problom fdentiflicetion and Lenlalive o clutlons camuon
- e e T | ey b mama A AarE bt g oSt any mamd A e P T F e e B e L o
CC Lrryigatlon wacer managenernc 1n Los any aria o0r Sus-alinind Lol P

panel felt that the concern for more cooperation between Colorado State
and Utah State Universities was somewhat unjustified. There is now
some cooperation with ideas and literature interchange; but the need
for extensive cooperation is not apparent.

he panel reported that there ie strong economic -justification for
carrying the work further to full utilization in Pakistan and develoo-
ment of plans and specifications for use in other IDC's. A three year
extension period was estimated, during which pilot test programs would

be completed and several manuals prepared. The centrally funded
activity would then be completed, but the process and technology develop-
ed would be in operation in other LDC's utilizing Mission funding.

Impact_and Potenfialities

The project has had impressive impact in water management planning in
Pakistan. Water waste within the irrigation system has been quantified,
by the project, to be about double the design assumptions. Farmer
attitudes, constraints, and knowledge has been analyzed by carefully
planned and conducted surveys. Technology packages (precise land
leveling, rearrangement of farm fields, and betterment of the canal/
farm watercourse) have demonstrated that losses can be halved.- These
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improvements arc economical and farmers and more importantly govern-
ment officials are enthusiastic.

The Government of Pakistan has allocated 300 million rupees ($30,000,
000) to development of water management studies and pilot project
testing in the current S5-ycar plan. USAID/PAK will cooperate with a
Lloan program (not yect approved) to extend the Colorado State Univern-
sity research fiadings to approximately 60,000 farms. The World Bank
is giving assistance on development of a strategy to apply water
management improvements to the entire Indus Basin, over 25 million
acres,

The project import in Pakistan is impressive, but the possibility

of transfer of the research methodology and findings is an exciting
prospect. USATD/Egypt has developed a Project Plan essentially
patterned after the Colorado State University experience in Pakistan.
This was possible by utilizing field personnel from the project in
Pakistan to assist with the draft PP.

Aceownlishments
Covernment of Pakistan officials have credited this project with
creating the existing awarveness among Government officials and external
assistance agencies of the actual watercourse losses and water losses
in farmers fields. The project has reached into the on-farm situation
and identified gaps and deficiencies in the cropping system, not just
with respect to water, but agronomics and socio-cccnomic factors as
well,

Efficient field methods have been developed for determining the potential
for physical improvement within the farmer operated irrigation system
i.e., from the canal to the growing crop. Survey methods have becu
developed and utilized to gain valid information from farmers regarding
their knowledge, constraints, and attitudes relative to water manage-
ment.

$pecific techniques are being developed and tested which:
- a) decrease watercourse losses at reasonable cost

b) allow use of farmer resources to improve his irrigation
efficiency, crop stands and yields.
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¢) measure water adequately and evaluate crop water needs and
advise farmers on water use.

d) obtain water of optimum quantity at allowable quality from
aqui.fers where salinity increases with depth.

In general, Colorado State University has taken a "grass roots" farmer

and cxtension involvement in identifying farmer soil and water problems,
Their rescarch focuses attention on water management on-farms and
rehabilitation of watercourses. The experiments have been conducted

with farmers, in their ficlds, and with their support. The results thus

far have pointed up the nature of technical, social and economic constraints
and have brought out time as an important variable regarding developuent.
These findings most certainly will prove applicable in many LDC's.

Conclusions

The research has evolved to the point where it can begin to document:
costs and benefits, and indicate payoffs. It has also xvached the point
where it can begin to help evolve a Pakistani insticution(s) to take

over the research and extension responsibiliries. To gain these benefits
o o Quoairent Bhe cubire vescarceh procios Uk Lhill LD L0 DL DWW LLIITT ‘
the research program should be continued. The results should fead wore
and more into development and with the proposed USAID loan prograi

and the ongoing World Bank study there will be excellent opportunity to
do this in Pakistan.

Colorado State personnel on the program have been favorably affected by
.the learning process connected with this project. There is truly an
interdisciplinary team involved and it also extends to the campus through
TDY experiences and returnees from the field. This team will be in-
valuable to AID in development and implementation of simi'ar programs in
the future e.g., Egypt.

Tt has been necessary to build experimental pilot watercourse study

areas in order to test technologies and to infuse and involve host

country institutions. These pilot studies need to be carried to completion
in order to document problems and to learn total benefits. The training
requirements for implementing and maintaining the improvements must also

be carefully determined and documented.

The research project should be continued for 2 years to finish the pilot
studies, to follew closely the USAID loan and World Bank programs to
.gain implementation knowledge, and to develop training requirements and
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materials for use in other LDC's. Specifically the project should refine
techniques for (a) reducing losses from watcrcourses, (b) farmer mainte-
nance of watercourses, (c¢) farmer maintenance of leveled land, (d) bedding
and furrowing to increase crop stands, (e) withdrawing ground water through
skimming wells, and for (f) conducting physical and socio-~economic surveys
on wetercourse areas.

The cconomic compenent needs to be strengthened to (a) reconstruct a
oat/benzfit analysis to incorporate analytical wefinements based on
marginal (production surface) analysis and uncertainty estimates; (b) to
extend and improve upon marginal analysis estimates by 'getting at' true
costs, particularlv to the small farmer: (¢) to utilize LP cropping
system models incorporating the ncw and traditional practices and the
rescarch water management data te compare cropping system alternatives
when feasible; and (d) to make a special study of risk and uncertainty,
and probability density estimates of farmer decisions with respect to
these elements.

Documents which should he written during the next 3 yeaxrs include:

o tmrioarier opniicasion efFicienaiog und nogen i2l for ivels
improvement in developing countries.

b. Watercourse losses, magnitude, causes,. and methods for reduction

in developing countries.

¢c. Role of watercourse losses and field application losses in
drainage requirements and waterlogging of land. Physical and
cconomic evaluations of coordinated management programs best
suited to maintain water tables at depths conducive to optimum
crop production,

d. Watercourse design handbook for developing countries.

c. Handbook of water management research techniques for developing
countries.

f, Organization of water user associations and their functions to
achieve group action to improve water wanagement.

g. Survey procedures for identifying potential for improving water
management and crop production.
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Actions to be Taken

Based on the comprehensive review, the project's success in Pakistan,

the considerable interest the project techniques have generated, and

the potential benefits indicated this project should be allowed to

continue to a successful conclusion. Sufficient detail must be

collected and documented such that the research processes, the technology

packages, and the potential benefits can be transferred to other LDC

locations,

crudy by the reoview panel indicated that a 3-year extension would be

required to finish the project. Project docurentation will be prepared

for approval of such an extension. The Project Statement will reflect

a chanee from the present contract to accomplish,

a) the preparation of the 7 documents listed above and any others
deemed necessavy as the project matures.

b) the cconomic analvses suggested in the conclusions above.

Che rerinaament of water management technmology packages
involving watercourse improvement, field application
effectiveness, land leveling and fiecld design, system
maintenance, and crop requirements. These will be
accomplished in farmers fields on the pilot studies.

[l
N

d) a plan or methodology for transferring water management
technoiogies and especially the development techniques so
the results can be utilized elsewhere. ‘

e) the deliniation of LDC training requirements and techniques
to accomplish the technology transfer.

This appears to be a tremendous effort for a three year period, however
the project is at a point where work on these outpu:ts can be initiated
immediately. Much of the background data have already been collected,

The attached Logical Framework indicates the changes required to accomplish
the results.
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