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PRO:JECT APPHA ISAL REPOR'£ 

On-Fnrm Water Management 
Colorado State Univer&ity, AID/ta-C-1100 

The Colorado State Univcn:;ity water m..1nagement research project was 

initiated on March 28, 1968 with funding from AID contract cs<l-2162. 

Thnt contract was tc;._·minatcd on March 31, 1971~ and the present contract 

Ail>/ta-C-1100 bccamP effective on ApriJ. 1, 1974. The termination date 

ol June 30, 19"/6 has been extend·O!<l until March 31, 1977 in order to 

cc:r.plc le n cu'll!>rehcns ive review upon wh:i.ch th ls PAR is based. 

A review panel consi.sti.n,; of Howard Haise, Team Leader, John Phelan, 

nn<l D0ug)u3 C~con ron<luctc<l a field review in Pakistan during the 

period January 27, 1.976 - February 13, 1976 ending with discussions 

\·:irJ1 u~;A10 sta[f, Colorado State University team members, NE and TA 

tlurcau pcrsunncJ. f.lr. llaise is a Senior Agronomist £o:i;mcrly with i\I(S/ 

USDA; 1.ft-. Phcl~rn ~in Agricultural. Engineer, formerly Director of En~;i·· 

nccr of S(;S, aucl Dr. Cat:on is Senior Agriculture Economist, AID/W. 

lt if; tor i.cc1 J 
._ ___ --·· -- ~··------

The ColoG1c!o State llnivc:rsity water management project has had a field 

p;-o:-;r.1m i.n Vi.et:n2m a'1cl has an on-going field program in Pakistan. The 

Pcuf!.l."ani in Vi.ctnam \,•as ~eared towards improvement of crop procluc tion 
. . - ~ 

_'\T" l"'"\(_l , •. , 1''1 ... 1 ''I 

t·:•r:,1in.'.' ~- io:1 i:c:.cilitics h2cl. been comp1.et-:;d for an experiment st2.t:i.0n 

to br~ oper.'.1t.:;d by faculty of Cantho -University. 

Ti1t' f.i1:.•ld p1:ogram in Pakistan was initiated in 1970, but it was not 

t:ll:..:i.1 1972 thztt a signHicant nu1;1ber of faculty (4) were in the f:Leld. 

P.)' 197!+, .:::n effective network of linkages with many agYicultural re~ 

:~earch stations, uni.ve:rsities, and GOP action agencies had been 

c::,tablishccl. The present field party consists 0£ seven faculty per

sc•n11E:J. • 

.:\t the outset, in 1970, there was no coordinated field program and 

r2~lly no linkages with host country agencies. These had to be develop

.::u. The research pro;_>;-:.·am now is directed at the farrr:.er and is being 

Ln ·JuctcC: \·:ith the f0rr:1~r. The Host Government, the USAID Mission, and 

ch~ rescar2h activities ~re so closely connected that it is difficult 

t:e: discern Fhere the research program ends and the Government of Pakistan 

p1.enn:i.ng and USAID i.oan devel0pment program begins. This is positive 

since the research is itself involved with utilization, discovering hm1 

to extend known technologies, lr:.!arning the constraints, and most " 

irnpor tan tly accomp lisbing it in the farmer environment. Most assistance 

programs for smqll farmers are directed downward from government sources 

--· this research project started in the fanners field, created govern-

ment a~areness, and is in the process of learning how best to remove 

fal.·mer constrain ts a.nd solve his problems. 
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PROJECT APPM£SAL REPu;.'1;_ 

O.n .. Farm Water Management 
Colorado State University, AID/tahCNllOO 

Issues 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 unr~lated sub-projects. There was 
also concern that a project whose total effort is in one country should 

not ~e centrally funded. Another issue relates to the £act that there 

has been practically no coopc~atlon between AID's two centrally funded 

water management rosearch projects. The panel .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) whnt 

is the lttilization plan and (d) is the research directed at priority 
needs. 

The review panel was favorably impressed witl1 the project in total. 

Theil~ report s·c.ntes "in the overall the project has held course, !lad 

had a single focus and ead1 piece of work is directed toward that :focus. 11 

Although the work is centered in one location, the research is coafinn

ing a set of principles whtch can be used as propositions for first 
""-:,:r_~.J~~o~v~L~-!\::~tic1 11s Lt, p1.u11lc.:111 .i.t1e11t.lfll.·i:!.i:i.uu \J.l'i<l LeHL~:L-LV'-! ~-:cJ.~1i:!.::)~~=- ::,_o;~·'.:~:,·:? 

to irrigut:ion \~ater rrianagc~i.ent in r.:ust ~11y· a~id o~ su~:,~.~~~1ni~·! ;;.r-:~t..., 
1f~1c 

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. 

The panel reported that there i~ strong economic justification for . 
carrying ~he work further to full utilization in Pakistan and develoo
ment of plans and specifications for use in other LDC'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. 

J_I.!}P.act and PotentLalities 

The project has had impressive impact in water management planning ln . 

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 



E]_QJECT APPHAISAI. REPO_RT 

On-Parm Water Hnnagcment 
Colorado State University, AIU/ta-C-1100 

improvements arc economical and fannct·s and more :Lmportuntly govern·· 
mcnt offici11ls nre cnthusinstic. 

The Government of Pakistan has allocated 300 mi.llion rupees ($30,000, 

000) to development of water management studies and pilot project 
tcstine in tl1c current 5-ycar plan. USAID/PAK will cooperate with a 
loan program (not yet approved) to extend the Colorado State Univer
si.ty res en rcli f fodings to approxima tcly 60, 000 farms. The World Bank 
is giving assistance on development of a strategy to apply water 
management improvements to the entire Indi.:s Basin, over 25 million 
ac1·cs. 

The project import in Pakistan is impressive, but the possibility 
of transfer of the research methodology and findings is an exciting 
prospect. USAID/Egypt has developed a Project Plan essentially 
patterned aftc~ the Colorado State University experience in Pakistan. 
This was possible by utilizi~g field personnel from the project in 
Pakistan to assist with the draft PP. 

i\c<'.nnm 1 i shmen f:s 
-··~ . ' ~~ •-.--··· -~-·- ~·· - ·---·~'"' 

Government of Pakistan officials have credited this project with 
creatins the existing awareness among Government off :i.cials and external
assis ta nee a gene ies of the ac tuaJ. watercourse losses ancl water losses 
in farmers fields, The project has reached into the on-fann situation 
and i..:ienti.f:ied gaps and deficiencies in the croppilig system, not just 
with respect to water, but agronomics and socio-economic factors as 
Wlo.l l. 

Efficient field meth'Jds 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 been 
developed and utilized to gain valid information from fanners regarding 
their kno\,•leclge, constraints> and attitudes relative to water manage
ment. 

Specific 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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On-Fano Water Management 
Colorado State Univcrs i.ty, AID/ ta-C-1100 

c) measure water adequately and evaluate crop water needs and 

advise farmers on water use. 
d) obtain water of optimum quantity at allowable quaU.ty from 

aqulfers where salinity increases with depth. 

In general, Colorado State University has t<.lken a "grass roots" farmer 

and extension involvement in identifying farmer soil and water proulems. 

Thctr research focuses attentton on water management on-farms and 
rehabili.tati.on of watercourses. The experiments have been conducteti 

with farm0rs, in their fields, n~d with their support. The results thus 

fnr ha\c pointed up the nature of technical, social and economic co11straints 

and have brought out ti.me as an important variable regarding develop1Hcnt. 

These findings most certainly will prove applicable in many LDC's. 

Tiie n;sean:h has evolved to the point where it can begin to doc.:vmb1t: 

cost~ .:ind benefits> and indicate payoffs. It has also J:.:~acbP<l the l)oi.:i.t 

~1cre it can begin to help evolve a Paki~tani institution(s) to take 

over the reseRn:h .:ind extens5.on 1~0spnn.sjhili.riPR. To .£rain these bene::.fits 

the :i·csea:cch program shoulJ be continued. The r-:~sults shoul<l fc:::d ),~,~.:e 

nnd moH:! into development and with the proposed USAID loan program 

and the ongoing World Bank study t:hP.re will be excellent opportunity to 

do this in Pakistan. 

Colorado State personnel on the program have been favorably affected by 

.tha learning process connected with this project. There is tru1.y an 

interdisciplinary team involved and it also extends to the campus through 

TDY experiences and returnees from the field. This team will be in-· 

valuab] e to AID in development and implementation of simi 1.ar programs in 

the futu;.:c E:. g., Egypt. 

It bas been necessary· to builc1. experimental pilot watercourse study 

3reas 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 docwnent problems and to learn total benefits. The train:i.ng 

rcqu:i.remcnts for implementing and maintaining the improvements must also 

be carefully determined and documented. 

The research project should be continued for 3 years to finish the pilot 

studies, to follow closely the USAID loan and Horld Bank programs to 

·gain implementation knowledge, and to develop training requirements and 



Pnge 6 

PRO.me'£ APPRAISAL REPORT 

On-J:'nrm Wa tcr :-t:11rngcmcnt 
Colorado State University, AID/ta-C-1100 

nu!terials for use in other LDC' s. Specifically the project should i·efine 

techniques for (il) reducing losses from watercourses, (b) farmer m.ainte

nancc of watercourses, (c) farmer maintenance of leveled land, (d) bedding 

and furrowing to increase crop stands, (e) withdrawing ground water through 

sld.mming wells, and for (f:) conducting physical and socio-economic surveys 

on ,,.l' torcoursc areas, 

The economii:- component needs to be strengthened to (a) reconstruct a 

ront/ben2.fi.t analysis to incorpordte an1:1lyti.cal r.eftnemcnts based on 

margina 1 (procluc t ion surface) analysis and uncertainty es~:imates; (b) to 

cxt.entl an<l improve upon marginal analysis esti.rn.ates .by "getting at 11 true 

costs, particularlv to the small farmer: (c) to utilize LP crupping 

system mocicls inr.orporating the new and tra<li.tional practices and the 

research water management data to compare cropping system alte~:~.qtives 

when feasible; and (d) to IMke a special study of risk and uncertainty, 

and probability density estimates of farmer decisions with respect to 

these clements. 

Documi:;nts which sho;ild be writt·:'!n during the next 3 yeaJ:s include: 

'''' fPr 1
·'· 

im~rovement in developing countries. 

b. Wntercou;~se losse::;, magni.tu<le, causes, - and methods for redLiction 

in developing countries~ 

c. Role of watercourse losses and field application losses in 

drai.nngc requirements and waterlogging of land. Physical and 

economic evaluations of coordinated management programs best 

suited to maintain water t.:J.bles at depths conducive to optimum 

crop production. 

d. Watercourse design handbook for developing countries. 

e. Handbook of water management r~search techniques for· developing 

countries. 

f. Organization of water user associations and their functions to 

achieve group action to lmprove water management. 

g. Survey procedures for identifying potential for improving water 

management and crop production. 
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PROJgCT APPRAISAL REPORT 

On-1''nrm Water Matu1gcJnont 
Colorado State Untvcrsity, AID/ta-C-J.100 

Actions to be Taken 

Based on the compr.chensJ.ve review, lhc project's success in Pakistan, 
the consiclcrnblc interest the project techniques have generated, and 

the potential benefits indicated this project should be allowed to 
conU.m1c to n successful conclusion. Sufficient detail must be 

collected nn<l <locwncnte<l such that the research processcc, the technology 

pnckagc.s, nnd the potential benc~fi ts can be transferred to other LDC 

locati.ons, 

'.:t·i1 r1y by the rcvic·,; panel j nd i.c:i.ted tlrnt a 3-year extension would be 

required to finish the project. Project docuwentation will be prepared 
for ,:ipproval of such an extension. The Project Statement will reflect 
a change from tlw p~csent contract to accomplish. 

a) the preparation of: the 7 documents listed above and any othcrn 
deemed nece.rnary as the project matures. 

b) tiw ecor1omic annlyses suggested in the conclusions above. 

c) t~hc :i:'C!~~ 1 tic~·,ic11!: o:t \;atcr ~nanngcr1~nt: t:echrro1og)'" ?[!C~~n.ge~ 

involving watercourse improvement, field application 
effectiveness, land leveling and field design, system 
maintenar.ce, and crop requirements. These will be 
accomplished in farmers fields on the pilot studies. 

d) a plan or methodology for transferring water management 
techqo:i.o~ies and especially the development techniques so 
the results can be utilized elsewhere. 

e) the clc:l:Lniation of LDC training requirP.ments and techniques 
to accom?lish the technology transfer. 

'!his nppears to Le a tremendous effort for a three year period, however 
the project is at a point where work on these ~utpu':s 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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. tioo vater cun~~e::i.:ct of ,ro~Q;S. 

Sub Goal: Eli.::.in:::1tion of ~ater waste !~creased acreage cropped per unlt I ~ 
vi,hin irrigation •y•t~. I of •oter. I I 

Prci~Pu~: 

and evaluate design and i.m;?lemen
tation s-~icclines for technolosies to 
~dentify and solve major ?hysica:, 
econo:::tlc ar;d institutional constraints 
confl:onting fa=crs in the efficient 
. control ::uid effective. ut:!.liz.at.!.on of 
i.r:::ig.a::ion -:.rater. 

'.\:!.?V'(s: ..1.. r roven tecr:.niques tor: a; :..cien
ti.tying farm.::r physical and sot.::io-economic 
:onstraints, b) building and m:iin:alning 
?ffec::ivt: car.al/fa= and on-fa.r:n. ·.ra.tcr 
:.ha:0.."l.e1s, c) developing and l:l'..:i.intaining 

.. ~f.ficien::: on-fa= irrigation sys::c:ns, and I 
l) ut:ilizing e..'C:tra w.:iter suriply to incr.;asb 
i!iod.uc tiou. 2. acthodology to int;::grate I 
;ai::.er :::.;in.age::ic.nt technvlogy into social l 
t'1d econo:o.ic enviro=ent. of LDC' s. I 

Tra~ed LDC agronomists, economists I 
engineers. 

Coi.ditioru that w::i indicate purpose has t<!en 

achieved: End _,f project stat1.-s. 

l. c~opping intensity increased 50 
percent in pilot test areas. 
2. lfater wastage reduced 40 percent 
in pilot test areas. 
3. Guidelines uti~ized in at least 
10 watercourse areas in Pakistan. 
~- Project based on the guidelines 
being developed in at least 2 
~ountries. 

f'l.a>inituce of Outp•Jts: 

1. Three pilot test watercourse 
areas with ;•ll farmers participati::l,;. 
2. At least 8 "how to do" dvcumen::;; 
pt:blis!1C!'1. 
3. Ac least cwen ty trained person.:.:-.!·_ 
Tvo :raining ounuals ind:!c:::t:ing 
re~uir=nt:s and teacting techn:Lc;u,~. 

1\;:>l.IU: 

I 

. J)I.: - owued land and water supply ~; }.t:~:e(.~ic~.:1ns (a0rono:i:is :::s, econcr:li.s ts, 
·::engineers)· and far.:ers. 

1 lmpleme~1ation T.;1gc: \Type end Q~3nt!-:.y/ 
i.. Three v.'at ~rcoursc ~=e.1.s ·,.;!.th 

;S'J:-.Professio.r.a.l pe:rsonnel froo agro~o.ny 

at 
lE;z.st: l.J f:.~ r.~ crs and 100 rte res each. 
2. A~ lLast lS technicians and al! 
fann~rs in t~st areas. 
3. Ei.ghty-fot:::- =n months 
plus c.:..~i,;us c:ickup. 

in fieJd 

an.'1.ua.lly, ~. Approxir..atc.ly $600,0CO 
central and ~ission funds. 

f;~gd. 0 engineering, eccno::U..:s, sociology, I 

<~~d; ~:::e:lS_ion. Lo;:;istic suppo't't .and I 
:;;';baC:1':-t..'P .fro=i c;:;cpus. (library, ad::i!.nistra-j 
{0;1~i~::l.', ~fc . . . -
,;:\:,: .. ·.:·'''. .. ·.' ...... d?., . d . ... US'T" ! '· A::::i.ual \.IOO::k r1l.:m - joi.ntly 
'·""·:~.G,~-":·Fun"" l..C.S ~n gu1"'~ncc. "'"-"' t 1 i.- • - <r'> 1 ,. .. D 
''.'':'. ,,.. ' , ....•• ,.:',.•,, - ·, - ·d· i .-1 · i I p=.·ci:;,1rco. uy c:011trac .. or a.,u ....... 
:,'>:bl:l:a::io:::ac;::;.on,, .tu::. . ng, .i:.na og:i.st c · 
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l, 2. Pakistan llA.P, GOP reports. 
contractors a.'1.nual reports. 

3, 4, 5. Contractor publications and 
AID/W doc=nts • 

--

1. Contractor reports. 

2. ContractQr reports, Xission r~c~rds 
end reports, field reviews, 

3. Contractor reports, field evaluation. 

Anumlltiom !or •chle••in; purpo10: 

1. Incenttves sufficient to creAte 

l fa~cr desire tc utilize developed 
tc.chnology. 

2. Govcrzo.i::ic.-nt vf Pak1s::an vUl 
provide needed professional&. 

~sumptions for achieviog G"'Jl<ll'.1: 

Project inputs req1.:.!.red t'f LDC vUl 
be ti.::lely. 

Host govcrn:::ect pe::-sorulel :.vail:iblc. 

- I 

' ? - l' ...... AID/w and VSAID records, a~.!'!uc.l 

: : .-;?c.~.:ts. 
3. 

:.. 
5. 

Field e·;alu.1.t:!.on, acir:.ual reports. 

AID/'11 r<.:cords, f:!.e,.d eve.lua::!..on 

A"f.D/~.; records. 

I A~um~io:u for providin; !r.p;:u: 

IGover=ent of Pakistan will =aiD.tai:l 
1preser..t cnthusias.::i. 

lr.nc scientists ·.1UU11g .AQd. able.•to 
'participate. 

bl uali!fied experts vUl re:uic 011 CSU 
staf ·• 

i,IO ca:i ::>t:pply ttt:.<!ly !uoding .. .ac4.• > 
ral!eaua t~ . tn:o :j ec..t :::;:tn~:~~t:I+>"~- ... ~, ·;.' 




