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I. INTRODUCTION 

I r r l g a t l o n  l s  a  c r i t l c a l  f a c t o r  i n  I n d i a ' s  a g r l c u l t u r e  and r u r a l  

economy. I n  o rder  t o  feed the  ever growlng populat lon,  I n d l a  must 

l ncrease a g r l  cu l  t u r a l  product1 v l  t y  . Very 1  l ttl e  addl t i onal 1  and can 

be brought under c u l t l v a t l o n  so Increases I n  product lon must come 

from Increas ing  cropping dens i t i es  and y i e l d s  whlch depend p r i m a r i l y  

on re1 i a b l e  water suppl ies. I t  has been shown t h a t  the  a g r l c u l  t u r a l  

p r o d u c t l v l t y  o f  I r r i g a t e d  land I s  more than double t h a t  o f  

u n l r r l g a t e d  land. I n  J u l y  1984, USAIDII I n 1  t l a t e d  the  Maharashtra 

Mlnor I r r l g a t l o n  ( M M I )  P ro jec t  s ince there  was conslderable 

p o t e n t i a l  I n  the  Sta te  o f  Maharashtra f o r  the  improvement o f  

a g r l  cu l  t u r a l  product lon and f o r  en1 a r g l  ng the  area o f  l rrl gated 

1  ands. 

The MMI  P ro jec t  l n v o l  ved the  Imp1 ementatlon o f  Improved 

l n s t l  t u t l o n a l  and physlcal  p rac t i ces  on small l r r l g a t l o n  schemes. 

Mlnor I r r i g a t i o n  Schemes (MIS) are p ro jec ts  whlch I r r i g a t e  2000 

hectares o r  less  and are unique l n  t h a t  they tend t o  occur l n  remote 

areas o f  the  upper reaches of the watershed where land cond l t lons  

are  general l y  poor, water aval 1  abl  1  I t y  I s  I l m l  ted, and benef l c l  a r l  es 

are  from among the  lower range of the  soclo-economic s t ruc tu re .  

MISS take much less  t ime t o  cons t ruc t  and d e l i v e r  water t o  the  

b e n e f l c l a r l e s  than do the  l a r g e r  medium and major schemes and do no t  

g i v e  r i s e  t o  environmental problems as compared t o  those l a r g e r  

p ro jec ts .  

11. PROJECT GOAL AND PLIRPOSE 

The goal o f  the  MMI  P ro jec t  was t o  lncrease food product lon  and 

r u r a l  employment I n  I n d l a  I n  general and I n  Maharashtra I n  

p a r t i c u l a r .  The purpose was t o  lncrease 1  r r l g a t l o n  e f f l c l  ency i n  

Maharashtra by Improving the  management and the  phys lca l  

I n f r a s t r u c t u r e  o f  minor I r r l g a t l o n  systems and by lmprovlng the  

d l  s t r l b u t l o n ,  appl l c a t l o n  and u t l  l l z a t l o n  of water below the  pub1 l c  

o u t l e t .  



A major obs tac le  t o  the most e f f i c i e n t  use o f  water i n  I n d i a  has 

been the  i r r i g a t i o n  bureaucracy's emphasis on major cons t ruc t i on  

w i t h  l i t t l e  a t t e n t i o n  t o  o v e r a l l  scheme development o r  r e l i a b l e ,  

susta inable water d e l i v e r y  t o  end users. The M M I  P r o j e c t  was 

designed t o  address t h i s  problem and t o  increase the  performance of  

canal systems by p rov id ing  f l e x i b i l i t y  i n  the  scheduling of water 

d e l i v e r i e s ;  i n v o l v i n g  farmers from the  s t a r t  i n  the  layout ,  

operat ion,  and management o f  the  systems; and improving the  s k i l l s  

of engineers ( t r a d i t i o n a l l y  t r a i n e d  on l y  t o  design the  

i n f r a s t r u c t u r e )  t o  operate the  system e f f e c t i v e l y  from the  farmer's 

p o i n t  of  view. 

Four p r o j e c t  components were i d e n t i f i e d  as essen t i a l  f o r  achiev ing 

the  p r o j e c t ' s  goal and purpose. 

- Construct ion of 90 new Minor I r r i g a t i o n  Schemes (MIS) and the  

renovat ion o f  12 ex1 s t i n g  schemes were planned under t h i s  

component. 

- I n s t i t u t i o n a l  S u ~ ~ o r t  and Develo~ment  was t o  i nc lude  the  

st rengthening and c rea t i on  of o rgan iza t iona l  s t ruc tu res  i n  the  

Government o f  Maharashtra (GOMI r e l a t i n g  t o  minor i r r i g a t i o n ,  the  

es tab1 i shment o f  a computer data management program, and t r a i  n i  ng 

i n  techn ica l ,  a n a l y t i c a l  and managerial s k i l l s  t o  improve the  
capac i ty  of i r r i g a t i o n  i n s t i t u t i o n s  and t r a i n i n g  o f  farm fam i l i es  

t o  increase the  p r o d u c t i v i t y  o f  water, land and labor .  
- Studies and P i l o t  A c t i v i t i e s  were t o  inc lude improvements i n  basic  

data c o l l e c t i o n  and ana lys is  procedures; the  development and 

use o f  a computerized minor i r r i g a t i o n  model ; and the  d iagnost ic  

ana lys is  o f  12 e x i s t i n g  minor schemes, 6 specia l  s tudies,  4 sets 

of  base l ine  surveys, and 30 p i l o t  a c t i v i t i e s  t o  concentrate 

on key p lanning and techn ica l  design issues and t o  ensure the  

p a r t i c i p a t i o n  and involvement o f  the  farmers. 



- vdro loa ic  Data Bas? improvement was envisioned under t h i s  

component w i t h  the  establ ishment o f  52 hydro-meteorological 

s ta t i ons  i n  the  s t a t e  i n  o rder  t o  e s t a b l i s h  a more accurate 

data base f o r  improved design o f  a l l  types o f  i r r i g a t i o n  p ro jec ts .  

By J u l y  1991, when a USAID sponsored eva lua t ion  was completed, a l l  

90 MISS had been planned and designed w i t h  farmer p a r t i c i p a t i o n ,  75 

had been cdmpleted, and ten  were near completion. Three new 

Government o f  Maharasht ra / I r r iga t ion  Department (GOM/ID) 

i n s t i t u t i o n s  had been created and one reorganized. Two thousand 

f o u r  hundred I r r i g a t i o n  and A g r i c u l t u r e  Department personnel, 

farmers and o the r  scheme personnel had attended t r a i n i n g  courses i n  

var ious water management r e l a t e d  subjects. I n  add1 t l o n ,  f i v e  

specia l  s tudies,  seven p i  l o t  a c t l v l  t i e s ,  and d iagnost ic  ana lys l  s  of 

the  twelve schemes were completed. Of the  52 hydro-meteorological 

s t a t i o n s  t o  be constructed, 51 have been completed and one was near 

completion. I n  the  13 months o f  implementation f o l l o w i n g  the  

evaluat ion,  add1 t i o n a l  accompl 1 shments were added t o  the  a1 ready 

Impressive l i s t .  (See Attachment G f o r  a summary o f  planned versus 

ac tua l  outputs. 

The eva lua t ion  team a1 so found t h a t  the  p o t e n t i a l  f o r  economic 

b e n e f i t  created by the  p r o j e c t  was very high. The h igher  cropping 

i n t e n s i t i e s ,  i n t e r e s t  o f  farmers i n  growing h igh  valued crops, 
and the  increased use o f  groundwater a re  among the  numerous f a c t o r s  

t h a t  w i  11 r e s u l t  i n  improved economic bene f i t s  i n  t he  future. 

I n  add i t ion ,  the  r a p i d  growth o f  i r r i g a t i o n  created by the  

p r o j e c t  i s  l i k e l y  t o  c rea te  an increase i n  a g r i c u l t u r e  and 

a g r i  cu l  t u r a l  l y - re la ted  employment. 

111. PROJECT HISTORY 

I n i t i a t e d  I n  1984, t he  six-year M M I  P r o j e c t  had o r i g i n a l  funding o f  

$88.7 m i l l l o n  (AID c o n t r i b u t i o n  o f  $46 m i l l i o n  i n  loan funds and 



$4 m i  1 l i o n  I n  g rant  funds, w l t h  the Government o f  I n d i a  (GO11 

c o n t r i b u t i n g  the equivalent  o f  $38.7 m i l l i o n ) .  I n  1989, $3 m i l l i o n  

was deobl igated from AID loan funds. Due t o  the t lme taken t o  

reso lve  procedural I ssues, I. e., e s t a b l l  sh l  ng performance benchmarks 

11 nked t o  p r o j e c t  payments and havl ng the  pol 1 c l  es , opera t iona l  

procedures and benchmarks adopted by GOI/GOM, the  p r o j e c t  had a 

s ta r t -up  delay o f  about 18 months. Unavoidable t lme was a l s o  l o s t  

I n  the I n i t i a l  I d e n t i f i c a t i o n  o f  minor I r r i g a t i o n  systems and land 

a c q u l s l t i o n  problems t h a t  requ i red  lengthy negot ia t ions  w l t h  both 

p r i v a t e  p a r t i e s  and the s t a t e  f o r e s t  serv ice.  As a r e s u l t ,  by the  

o r i g i n a l  p r o j e c t  completion date, there would have been o n l y  f o u r  

and a h a l f  years o f  actual  work, compared t o  a planned s i x  years, so 

the p r o j e c t  was extended f o r  two years u n t i l  August 1992. 

Since the o b j e c t i v e  of the  p r o j e c t  was no t  pu re l y  cons t ruc t i on  o f  

M I S S  b u t  a1 so I n s t l  t u t l o n a l  development and Improved I r r l g a t l o n  

performance, a system o f  dlsbursement, based on the  performance o f  

p r o j e c t  goals, was adopted. The Performance Based Disbursement 

(PBD) System focused on b e t t e r  q u a l i t y  p r o j e c t  planning, a more 

e f f e c t i v e  water d e l i v e r y  system and improved use o f  I r r i g a t i o n  water 

below the pub l i c  o u t l e t .  The f o l l o w i n g  f o u r  benchmarks were 

I d e n t i f i e d  as cond i t ions  f o r  dlsbursement: 

1) Scheme plannedldeslgned by Regional Chi e f  Engl neer, 

appral sed by Spec1 a1 Appral sal  and Supervl s lon  C e l l  , approved by 

Minor I r r i g a t i o n  Committee and concurred t o  by USAID. 

2) Design completed f o r  the  d i s t r i b u t i o n  system and Par t  I works 

supported by d e t a i l e d  maps and s o i l  survey repor ts .  Farmers 

p a r t i c i p a t e  I n  determining layout  and accept the  f i n a l  plan. 

3) Completion o f  p re l im ina ry  work, 75 percent  o f  the  I r r i g a t i o n  

and drainage system, and 30 percent o f  Pa r t  I works o f  the command 

area. Completion o f  land acqul s l  t l o n .  



4) Completion o f  the remaining 25 percent o f  i r r i g a t i o n  and 

drainage system, remaining 70 percent o f  Part  I works, resett lement 

o f  displaced land owners and organization of o u t l e t  committees i n  a t  

l eas t  h a l f  o f  the command area. 

I n  ear l y  1991, an analysis o f  p ro jec t  status ind icated t ha t  some 

p ro jec t  components, notably the catchment area treatment p i l o t  and 
the rehab i l i  t a t i o n  o f  12 ex is t ing  MISS,  were not  feasible, and they 

were dropped from the project .  Funds were real located and three 

supplementary benchmarks were designed and approved t o  sol i d l  f y  the 

I n s t i t u t i o n a l  and po l i c y  o r ien ta t ion  and impact o f  the pro jec t .  The 

purpose o f  the recommitted funds was re la ted  t o  the formation and 

e f f ec t i ve  funct ioning o f  water user associat ions and the adoption o f  

improved design c r i t e r i a  developed under the MMI  Pro jec t  t o  the 

en t i r e  minor i r r i g a t i o n  sector i n  Maharashtra. The three 

supplemental benchmarks were: 

1) GOMIID supporting formation o f  water user associat ions t o  

p a r t i  c i  pate i n  operation and maintenance procedures and u l t ima te l y  

handing over the M I S  t o  farmers' organizations. 

2)  Adoption o f  MMI  P ro jec t ' s  design c r i t e r i a  i n  the en t i r e  minor 

i r r i g a t i o n  sector. 

3)  Adoption o f  performance and operat i  on t e s t i  ng procedures i n 

the en t i r e  minor i r r i g a t i o n  sector. Creation o f  a c e l l  i n  each o f  
the s i x  regions t o  ass is t  i n  and monitor p ro jec t  implementation. 

I V .  PROJECT STATUS AND ACCOMPLISHMENTS 

The evaluation noted t ha t  the ear l y  resu l t s  o f  the M M I  Pro jec t  were 

extremely encouraging. The evaluation noted tha t  the p ro jec t  had 

es tab l i  shed i t s e l f  as an excel l e n t  example o f  how innovat ive 

development assistance can be extended t o  small i r r i g a t i o n  schemes. 

Re1 at1  ve ly  robust i rri gat ion systems had been constructed and water 



user groups had been formed that expressed confidence in their 
capacity to take over, operate and maintain the field channels as 
well as a willingness to consider managing and maintaining the 
entire water distribution system. The infrastructure was created t o  
operate these systems at efficiency levels previously unknown in 
MISs. Evidence suggests application efficiencies far greater than 
in MISs not sponsored under this project. 

One o f  the members o f  the evaluation team was so impressed by the 
results o f  the MMI Project that he wrote to the chairman of the 
Senate Foreign Relations Committee, Senator Claiborne Pell, to 
advise him o f  some o f  the project's accomplishments. "The conduct 

o f  this project has resulted in the development o f  a set o f  

practices which will revolutionize small scale irrigation system 

development and operation in Maharashtra, and perhaps all across 
India. The project resulted, among other things, in new laws 

regulating the procedures for building and operating systems and for 

creating institutions t o  serve the farmers. The result is small 

scale i rrigation systems which wi 1 1  be more efficient and 
environmentally sensitive. The key t o  the project was involving the 
farmers at the very first design stages and then having them work 
with the government through completion and operation. The 
procedures developed chal 1 enged and destroyed stereotypes that have 

been in place for over a 100 years. It is easy t o  pour concrete, 
(but) it is another matter t o  change the institutions that determine 
where and to what extent concrete will be poured, and this project 
did just that. Also, the project managers were wise enough t o  

change and adjust goals and procedures as the project matured and 
new information became available. It is an amazing and exciting 

accomplishment." 



A. Program Achi evements 

The eva lua t ion  team noted t h a t  a t r u l y  innovat ive  approach t o  

i r r i g a t i o n  development evolved ou t  o f  the  p ro jec t .  "The p r o j e c t ,  

when viewed as a whole, has establ ished a 'package o f  p r a c t i c e s '  

whlch may be essent la l  f o r  achiev lng dramatlc Increases i n  the  

p r o d u c t i v l  t y  o f  lnvestment i n  i r r l g a t l o n  and co lnc lden ta l  l y  f o r  

managlng mlnor l r r l g a t l o n  schemes I n  an ev l  ronmental l y  susta lnabl  e 

way. None o f  t he  elements i n  t h l s  package were new. What was new 

i s  t he  manner i n  whlch they were j o ined  t o  produce a d i f f e r e n t  

approach t o  mlnor I r r i g a t i o n  development I n  Maharashtra." 

The elements I n  the  package inc lude:  (1) a ser les  o f  benchmarks 

whlch t i e  dlsbursements t o  def lned stages o f  both works and 

l n s t l t u t i o n a l  development, l nc lud lng  the  Involvement o f  farmers'  

organlzat lons;  (2) performance t e s t l n g  o f  t he  d i s t r l b u t l o n  system; 

(3)  a computerized crop p lanning and water schedul ing system 

i n c l u d i n g  the p a r t l c l p a t i o n  o f  t he  farmer; (4) t he  format lon o f  

farmers' organizat ions;  and (5)  a se t  o f  a c t l v l t l e s  t o  f a c l l l t a t e  

the  l n t r o d u c t l o n  o f  i r r i g a t e d  a g r l c u l t u r e  and f o l l o w  up support by 

the  I r r l g a t l o n  Department. Whlle none o f  t he  components o f  the  

package I s  by I t s e l f  s u f f l c l e n t  t o  achleve the  output  p o t e n t l a l  

Inherent  I n  the  I r r i g a t l o n  system, taken together  there  I s  evldence 
t h a t  they may r e v o l u t l o n l z e  water a p p l l c a t i o n  e f f l c l e n c y  and the  ne t  

re tu rns  from lnvestment I n  MISS. There I s  the  a d d l t i o n a l  p o t e n t l a l  

t h a t  t h l s  package can be t rans fe r red  t o  medium and major schemes as 

we1 1. 

The use o f  performance o r l en ted  cond i t ions  and goals has proven t o  

be very e f f e c t l v e  I n  the  p ro jec t .  The PBD system was Int roduced f o r  

the  f l r s t  t lme I n  USAIDIIndla I n  the  MMI Pro jec t .  Dlsbursements 

made on the  bas1 s o f  performance o r l en ted  goals o r  benchmarks t o  



achieve p r o j e c t  ob jec t ives  were very successful .  The benchmarks 

were demarcated so as t o  serve as c r u c i a l  moni t o r i  ng po in t s  t o  

ensure systematic execut ion o f  the  MISS I n  accordance w i t h  improved 

standards. The fou r  benchmarks, w i t h  the1 r c l e a r  ob jec t ives ,  

achieved improved p r o j e c t  planning, design, cons t ruc t ion ,  i r r i g a t i o n  

p rac t i ces  and efficiencies, balanced implementation, and farmer 

organ iza t ion  and p a r t i c i p a t i o n .  The PBD system had a marked e f f e c t  

i n  g e t t i n g  the message across t h a t  i t  i s  t he  f i n a l  r e s u l t s  and 

s a t i s f i e d  c l l e n t s ,  no t  the money spent, t h a t  counts. I n  add i t ion ,  

the  GOMIID s t a f f  responded t o  the  benchmark system's standards and 

procedures i n  an en thus las t lc  manner. According t o  the  f i n a l  

evaluat lon,  the  s t a f f  f e l t  s a t i s f a c t i o n  i n  t h a t  f o r  the  f i r s t  t ime 

they had constructed a system t h a t  ensures supply o f  water t o  every 

s l n g l e  c u l t i v a t o r  i n  the command area. 

Performance and ope ra t l  onal t e s t 1  ng in t roduced t o  p r o j e c t  farmers 

fo r  the  f i r s t  t ime by the p r o j e c t  a l s o  proved very e f f e c t i v e  and 

r e s u l t e d  i n  es tab l l sh ing  farmers' confldence by assur ing them t h a t  

adequate i r r l g a t l o n  streams can reach t h e l r  holdings. I t  assured 

water d e l i v e r y  t o  the  f a r t h e s t  farmer i n  the  command area, helped t o  

c l a r i f y  p u b l l c  and p r i v a t e  r o l e s  I n  na tura l  resource management and 

l i n k e d  b e n e f i t s  ( r e s u l t i n g  from Improved management) t o  the  user 

groups who are responsib le f o r  implementatlon. Assurance o f  water 

supply i s  the product o f  belng ab le  t o  p r e c l s e l y  measure t r a v e l  t ime 
and amount o f  water l oss  a t  a l l  po in t s  i n  t he  system. This can on l y  

be done through a f u l l  dress rehearsal.  The f u l l  dress rehearsal 

method was no t  conf ined t o  the  main canal bu t  a l s o  was extended t o  

the t e r t i a r y  canals where i t  was most observable t o  the  farmers. 

The PBD system and performance t e s t i n g  in t roduced under the  p r o j e c t  

have demonstrated a powerful methodology f o r  sys temat i ca l l y  

Implementing p r o j e c t s  i n  a way t h a t  r e s u l t s  I n  more r e l i a b l e  and 

assured water de l i ve ry .  Because o f  i t s  proven success, the  GOMIID 



i s  consider ing i n s t i t u t i o n a l i z i n g  o f  t h i s  methodology i n  the  e n t i r e  

MIS sector .  As per the  supplemental benchmark, the  GOM i s  r e q u i r i n g  

performance t e s t l n g  on a1 1 newly constructed mlnor I r r i g a t i o n  

p r o j e c t s  I n  Maharashtra. I n  addl t i o n ,  I n  Bombay and Pune, 

performance t e s t i n g  i s  being extended t o  smal ler  u n l t s  of  l a r g e r  

l r r l g a t i o n  p ro jec ts .  The 1991 eva lua t lon  team observed t h a t  if 
adopted country-wl de, performance t e s t i n g  w i  11 r e c t l  fy many o f  the  

maladies from which the  I r r l g a t i o n  sector  su f fe rs .  

B. Physical Achlevements 

Construct ion: A system o f  construct1 ng r e l a t l v e l y  robust  MISs 

capable o f  d e l i v e r i n g  water a t  deslgn standards was achleved under 

the  p r o j e c t .  By p r o j e c t  completion, 84 MISs had been f u l l y  

completed and s i x  more had been completed up t o  the  second 

benchmark. A number o f  the  completed p r o j e c t  schemes have reached 

100 percent coverage o f  the  planned l r r l g a b l e  command area dur ing  

the  f l r s t  season t h a t  the  f u l l  complement o f  water was a v a i l a b l e  

from the  r e s e r v o i r  -- an outstandlng achievement. 

A t r end  emerged as e a r l y  as 1990 i n  t h a t  wh l le  t r a d l t l o n a l l y  opt lmal 

u t l l  l z a t l o n  of  water could be ensured on l y  a f t e r  a mlnimum of  f l v e  

years from the  date o f  scheme construct ion,  I n  the  USAID MISs, 80 

percent o f  the  c l i e n t s  were u t i l l z l n g  the  de l l ve red  water w l t h i n  two 

years. A l l  of the  data ava i l ab le  by p r o j e c t  completion l n d l c a t e  

t h a t  the  r a t e  o f  u t l l l z a t i o n  o f  i r r l g a t l o n  on MMI  schemes and thus 

product lon, income and employment p o t e n t i a l  I s conslderably b e t t e r  

than on non-MMI p r o j e c t  schemes. Because o f  t h i s ,  t he  GOM i s  

adopt lng prac t ices  Introduced by the  p r o j e c t  I n  deslgn c r l t e r l a  and 

cons t ruc t ion  q u a l l t y  con t ro l  i n  non-USAID schemes. The Impact of  

the  p r o j e c t  w l l l  no t  be l l m l t e d  t o  lmproved l r r l g a t l o n  water 

d e l l v e r y  alone but  w i l l  r equ l re  the  use o f  lmproved i r r i g a t i o n  

p rac t l ces  on farmers'  f l e l d s  prepared f o r  these new and more 

e f f i c l e n t  methods o f  water app l i ca t i on .  (See Attachment ' B '  f o r  the  

l i s t  o f  MISs completed under the  p ro jec t . )  



Hydro-Meteoroloal ca l  Stat ions:  A t o t a l  o f  52 hydro-meteorologi c a l  

s ta t i ons  (Attachment E) were establ ished under the  p r o j e c t .  The 

s ta t i ons  are  y i e l d i n g  data and adopt ing the  l a t e s t  avai l a b l e  

a n a l y t i c a l  techniques which are being u t l  l i z e d  i n  p r e d i c t i n g  crop 

water requirements. The data are a l so  e f f e c t i v e  i n  Improving the  

schedul 1 ng o f  i rri ga t i on  suppl i es t o  meet the  speci f i  c requ i  rements 

o f  the crops and the s o i l .  I n  add i t ion ,  the  p r o j e c t  prov ided 

computers t o  f a c i  11 t a t e  the  record ing and ana lys is  o f  data from 542 

raingauge s ta t i ons  and 82 r i v e r  gauging s ta t i ons  i n  f i v e  d i s t r i c t s  

i n  the  s ta te .  The data generated w i l l  be valuable i n  p r e d i c t i n g  

water requirement f o r  crops and the monsoon r a i n f a l l  which w i l l  

enable improved crop p lanning w i t h  a r e s u l t a n t  Increase i n  crop 

y i  e l  ds. 

The systematic e f f o r t s  i n  hydro-meteorological and hydro log ica l  data 

generat ion and computer aided data processing are o f  v i t a l  

importance i n  any attempt t o  improve minor i r r i g a t i o n  system 

performance. The models Int roduced I n  the  p r o j e c t  have added t o  

Maharashtra' s  a b l l  1  ty t o  modernize century 01 d r u n o f f  equations, t o  

use computerized models f o r  design and water management, and t o  

prov ide the  scope f o r  wider adap tab i l i  t y  i n  the  I r r l g a t i o n  sec tor  i n  

Maharashtra and o ther  s tates.  

S ~ e c i  a1 Stud1 es and P i  l o t  A c t i  v i  ti es: The spec1 a1 s tud i  es 

component I ncreased the  pro fess iona l  contact  between GOMIID and 

o ther  i n s t i t u t i o n s  and b u i l t  profess ional  competence i n  support 

I n s t i t u t i o n s  from which the  GOMIID w i  11 undoubtedly f i n d  i t s e l f  

drawing assistance more r e g u l a r l y  I n  the  fu tu re .  The specia l  

s tud i  es and p i  1  o t  p r o j e c t s  have p rov i  ded data and In fo rmat ion  t o  

improve the  design and operat ional  c r i t e r i a  o f  MISS and the  

appl l c a t i o n  o f  a1 t e r n a t l v e  procedures t o  solve s l  t u a t i o n  speci f i  c 

p rob l  ems. 

By p r o j e c t  completion, e i g h t  specia l  studies, d iagnost ic  ana lys is  

f o r  12 schemes and fou r  sets o f  basel ine surveys f o r  10 schemes had 



been completed. (Attachment 'C' l i s t s  the studies completed under 

the pro jec t . )  They were conducted by leading i n s t i t u t i o n s  and 

prov ide valuable in fo rmat ion  f o r  improving the c r i t e r i a  f o r  M I S  

design, opera t ion  and management and the improvement o f  s t a f f  

capabi 11 t i e s .  The p i  l o t  a c t i v i t i e s  were undertaken t o  prov ide an 

i n-depth anal y s i  s  and eval u a t l  on o f  design and ope ra t l  on 

a l t e r n a t i v e s  I n  M I S  and water u t i l i z a t i o n  prac t ices .  Seven o f  the  

e i g h t  p i l o t s  were a l so  completed. (A l i s t  o f  the p i l o t s  can be found 

i n  Attachment 'Dl.)  

Results from some o f  the special  s tudies,  such as the  one on 

organ iz ing  farmer groups, were incorporated I n t o  the  p ro jec t .  The 

studies cover some o f  the v i t a l  areas i n  i r r i g a t i o n  system design, 

canal scheduling, I r r i g a t i o n  appl l c a t i o n  methods, farmer 

p a r t i  c i p a t i o n  and socio-economi c  consequences. Results Inc luded the 

a b i l  1  t y  t o  evaluate the In f luence on the M I S  o f  ground water 

recharge, p lanning con junc t ive  use o f  surface and ground water i n  

MISs, rev lsed design s i l t  allowance, rev ised dead storage capac i ty  

of the rese rvo i r ,  in fo rmat ion  on canal r e g u l a t i o n  f o r  e f f i c i e n t  

water management, and a  nieans o f  assessing the  i n f l uence  o f  

i r r i g a t i o n  systems on improving the soc ia l  l i f e  and economic l e v e l  

of farmers. The r e s u l t s  o f  the d iagnost ic  ana lys is  o f  the  12 

e x i s t i n g  MISs which cont r ibu ted  t o  the dec is ion  t o  d iscont inue the  

r e h a b i l i t a t i o n  o f  those MISs as o r i g i n a l l y  envisioned i n  the  p r o j e c t  

paper. 

Demonstration Chaks: The P ro jec t  Paper envisioned t h a t  a l l  schemes 

f inanced under the p r o j e c t  would be requ i red  t o  develop 

demonstration chaks (an area o f  about 40 hectares served by a  s i n g l e  

canal o u t l e t )  which would show farmers the l a t e s t  a g r i c u l t u r a l  

development technology i nc lud ing  optimum water u t i l i z a t i o n .  A l l  

p i l o t  schemes were a l so  inc luded I n  the program. During p r o j e c t  

implementation the  establ ishment of two chaks I n  each scheme was 

delayed. A  few, however, have been establ ished and the s t a t e  



un ive rs i  t i  es d i d  conduct demonstrations o f  improved crop v a r i e t i e s  
and b e t t e r  c u l t u r a l  p rac t ices .  New crops l i k e  sunflowers were 

introduced and g r e a t l y  appreciated by the farmers who could r e a l i z e  

substant ia l  gains i n  farm income. Simple animal drawn implements 

were a1 so introduced. 

C. I n s t l  t u t l o n a l  Development Achievements: 

The organ iza t ion  improvements, special  stud1 es, p i  l o t  a c t i v l  t i  es and 

t r a l n i n g  programs organized under the p r o j e c t  have played a major 

r o l e  I n  the improvement o f  M I S  design and operat ion and i n  improving 
s t a f f  capabi 11 t l e s  f o r  these schemes. The p r o j e c t  developed s t a f f  
capabi 1 i t i  es i n  i r r i g a t i o n ,  a g r i c u l t u r e  and r e l a t e d  areas t o  ensure 

an e f f i c i e n t  i r r i g a t i o n  water management program f o r  a h igh  l e v e l  o f  

a g r i c u l t u r a l  product1 v i  t y  on a susta i  nab1 e bas1 s. Three new 

organizat lons were created i n  the  Government o f  Maharashtra 

I r r i g a t i o n  Department (GOMIID), one was reorganized and a l l  a re  

working e f fec t i ve l y .  The f i n a l  evaluat ion team found excel l e n t  

o rgan lza t iona l  and s t a f f  capabi 1 l ti es w i  t h l n  the  GOMI ID,  whi ch had 

developed a usefu l  organlzat ional  s t ruc tu re  a t  the  s t a t e  and 

regional  l e v e l s  t o  support the i n tens l ve  program of improvement i n  

M I S  design, construct ion,  evaluat ion, operat ion and management. I n  

add1 t i o n ,  USAID establ  1 shed an unusual l y  product ive and 

co l  l abo ra t l ve  relationship w i t h  GOWID. A1 though the GOMIID was 

i n 1  t i a l  l y  i n d i  f f e ren t  t o  many p r o j e c t  inputs ,  p a r t i c u l a r l y  techn ica l  

assistance, by p r o j e c t  completion, GOMIID was look ing t o  USAID f o r  

co l  1 eg ia l  professional  exchanges and f o r  technical  support. Thi s 

development promotes p r o j e c t  purposes as we l l  as modernizes the  

GOMIID. This rapport  o f fe red  an important  oppor tun i ty  t o  a t t a i n  the  

p r o j e c t  ob jec t ives ,  t o  i n t e r n a l i z e  p r o j e c t  concepts and t o  apply 

them more widely. Moreover, I t  provided f e r t i l e  ground f o r  

add1 t i o n a l  opportuni t i e s  t o  use science and technology t o  improve 

water resource u t i  1 i z a t i o n  and open markets, no t  requ i  r l  ng USAID 



asslstance. A1 though the  Government o f  Maharashtra Agr lcu l  t u r e  

Department (GOMIAD) Involvement was never as f u l l  as envlsioned, by 

p r o j e c t  compl e t ion ,  some 1 1 nkages had been establ  i shed among the  

var ious p a r t i c i p a t i n g  agencies, GOMIID, GOMIAD, the  s t a t e  

un i  ve rs i  t i e s  , and non-governmental organi za t ions  . 

Farmers' Oraanlzat lons: The establlshment o f  farmers'  o rgan iza t ions  

t o  p a r t i c i p a t e  i n  the  operat lon and management o f  the  MIS was a key 

element i n  the  p ro jec t .  The p r o j e c t  sought t o  break the  power o f  

1 n s t i  t u t i o n a l  i zed bureaucrat1 c deci s ion  makl ng f o r  the  benef i  t o f  

the  bureaucracy and t o  empower l o c a l  users t o  e f f e c t i v e l y  demand 

needed services f o r  product ion purposes. E f f o r t s  t o  e s t a b l i  sh and 

strengthen farmers' organizat ions were s t r a t e g i c a l l y  Incorporated 

throughout t he  p r o j e c t ,  and t o  a l a rge  extent ,  were successful .  

This i s  ev ident  I n  t h a t  Benchmark 2 requ i red  t h a t  farmers accept t he  

design o f  the  MIS which guaranteed t h a t  they would have an e a r l y  

awareness o f  the  p r o j e c t  and perhaps begin t o  b u i l d  a sense o f  

ownership and r e s p o n s i b i l i t y .  Benchmark 4 then ensured the  

establ ishment o f  the  o u t l e t  committees t o  assure t h a t  the  scheme was 

e f f e c t i v e l y  u t i  1 ized. 

Accordlng t o  the  1991 evaluat lon,  the success o f  t he  farmers'  

organizat ions can be a t t r i b u t e d  t o  f l v e  fac to rs :  1) the  e a r l y  
Involvement o f  the farmer i n  the planning process; 2 )  the t r a i n i n g  

given, under the  guldance o f  the  L ia i son  and Coordinat ion U n i t  

(LCU), t o  the  engineers who were responsi b l e  f o r  mo t l va t i ng  the  

format ion o f  the  o u t l e t  committees; 3) the  p o s i t i v e  response o f  the  

senior  and j u n i o r  o f f i c e r s  I n  the  I r r l g a t l o n  d i s t r i c t s ;  4) the  

performance and opera t ion  t e s t i n g  which added t o  farmers'  confldence 

i n  the  system; and 5)  the  t o t a l  l e v e l  o f  a c t i v l t y  generated by the  

M M I  p ro jec t .  The un l ve rs i  t y  and subject  mat te r  specia l  i sts ,  t he  

sec t iona l  o f f 1  cers '  o rgan iza t iona l  a c t l v i  t i e s ,  t he  v l  s l  t s  by LCU 

members, and i n  some cases, the  a c t l v i t l e s  o f  the  AD, a l l  added t o  

an atmosphere o f  p o s l t i v e  expectat ions t h a t  motlvated the  farmers' 

organi z a t i  ons . 



The L i a i  son and Coordinat ion U n i t  (K l r l oska r  Consultants, Ltd.): 

The LCU func t ion ing  as an extended arm o f  USAID, was a c a t a l y s t  i n  

the success o f  the p ro jec t .  I n i t i a l  l y  regarded w i t h  skept ic ism by 

p r o j e c t  o f f i c i a l s ,  the LCU was u l  t ima te l y  awarded cont rac ts  f o r  
design o f  new systems, and the GOM has provided permanent o f f i c e  

space f o r  p r i v a t e  sector, "LCU-type" f i rms.  The LCU produced major 

achievements i n  planning, design and t e s t i n g  o f  water d l  s t r i  bu t i on  

sys tems . I t  a1 so has supported the development o f  mi cro-computer 

programs, ass is ted  i n  the  c rea t ion  o f  I r r i g a t i o n  design and 

management programs, created organ1 z a t i  onal requ i  rements f o r  water 

user associat ions, and designed t r a i n i n g  and requirements f o r  

a g r l  cu l  t u r a l  support programs f o r  farmers. 

Com~uter lza t ion :  Under the responsi b i l l  t y  o f  the  Special Analysl  s 

and Evaluat ion C e l l  and the LCU, the M M I  p r o j e c t  developed a number 

o f  computer programs which inc lude:  (1) a hydro log ica l  data base 

management system, (2 )  an i r r i g a t i o n  management in format lon  system, 

( 3 )  a minor i r r i g a t i o n  database management system, and (4) the 

h i g h l y  regarded Minor I r r i g a t i o n  Model f o r  use I n  scheduling 

I r r i g a t i o n  i n  accordance w i t h  s o i l  and p lan t ,  water use 

requirements. The i r r i g a t i o n  management in format lon  system has been 

v igorous ly  adopted by the p r o j e c t  and has y ie lded  immense r e s u l t s  

w i t h  the  p o t e n t i a l  t o  b e n e f i t  the management o f  a l l  i r r i g a t i o n  
schemes i n  Maharashtra. I t  created the c a p a b i l i t y  t o  p lan  and 
manage the season-to-season and day-to-day operation o f  MISS. 
Performance t e s t 1  ng was a1 so g r e a t l y  f a c i  1 1 ta ted  by computer1 za t i on  

of  data and problem locat ion .  The system has the  p o t e n t i a l  t o  

increase I r r i g a t l o n  e f f i c i  ency and t o  make the i r r i g a t i o n  systems 

more responsive t o  the needs o f  the c u l t i v a t o r s  and the crops which 

they are  growing. I n  add i t ion ,  the p r o j e c t  has created a body o f  

young engineers who have gained computer s k i l l  s t h a t  w i l l  be 

important i n  t h e i r  careers. Furthermore, the senior  admin is t ra tors  
have taken p r i d e  i n  the young engineers' accomplishments and have 

given them enthus ias t ic  support. This was a meaningful c o n t r i  bu t i on  



t o  the  t o t a l  capaci ty  and morale o f  the  GOMIID. Because of i t s  

proven success and usefulness, the  GOM i s  extending the  M M I  p r o j e c t  

computer system statewide. 

Tra in jnq:  The t r a i n i n g  courses, organized by the  GOM/ID have been 

b e n e f i c i a l  t o  the  GOMID s t a f f  i n  improving t h e i r  MIS c a p a b i l i t y .  

The LCU provided major assistance i n  the  organ iza t ion  o f  computer 

t r a i n i n g  courses which helped the GOMIID s t a f f  ga in  exper t i se  i n  

computer app l i ca t i ons  t o  i r r i g a t i o n ,  p a r t i c u l a r l y  MIS, p ro jec ts .  I n  

add1 t i o n ,  specia l  t r a i n i n g  programs were conducted f o r  subject  

mat ter  s p e c i a l i s t s ,  canal inspectors and s e c u r i t y  guards o f  t he  M M I  

p r o j e c t  schemes. A t r a i n i n g  workshop i n  q u a l i t y  con t ro l  was 

conducted and t r a i n i n g  was provided t o  farmers i n  I r r i g a t e d  

a g r i c u l  ture.  GOM s t a f f  and farmers received t r a i n l n g  I n  water 

management, improvement o f  i r r i g a t i o n  p rac t i ces  and r e l a t e d  

subjects. (See Attachment 'F '  f o r  t he  l i s t  o f  courses sponsored by 

the  M M I  p ro jec t . )  

F i n a l l y ,  i t I s  expected t h a t  the  new p o l i c i e s  and p rac t i ces  

in t roduced i n  the  p r o j e c t  w i l l  be extended t o  o ther  s ta tes  s ince 

Maharashtra i s  viewed as the  most dynamic (and p r i v a t e  sec tor  

o r1  ented) o f  I n d i a ' s  s ta tes .  Because Maharashtra i s  considered one 

o f  t he  more advanced s ta tes  by o ther  pa r t s  o f  I nd ia ,  any success 

there  c a r r i e s  the p o t e n t i a l  o f  es tab l i sh ing  a model f o r  f u t u r e  

na t i ona l  water resource a c t i v l  t i e s .  

V. LESSONS LEARNED 

1. The Performance Based Disbursement (PBD) system proved t o  .be 

very e f fec t i ve  i n  the  p r o j e c t  fo r  achiev ing improved i r r i g a t i o n  

goals. The PBD system accomplished Improved p lanning and design; 

e a r l y  Involvement o f  the  farmers; accelerated complet ion o f  t he  

d i s t r i b u t i o n  system, Pa r t  I works, and land acqu is i t i on ;  and 

performance tes t i ng .  Employing the PBD system on p r o j e c t s  w i t h  a 



p r i  mary purpose o f  achi ev i  ng improved performance, e. g . , improving 

the  management and physical  i n f r a s t r u c t u r e  o f  i r r i g a t i o n  systems o r  

Improving the d i s t r i b u t i o n ,  a p p l i c a t i o n  and u t i  l i z a t i o n  o f  water 

below the  p u b l i c  o u t l e t ,  can be the  most e f f e c t i v e  means o f  

producing a successful  p ro jec t .  

2. I t  should be noted t h a t  when in t roduc ing  the  PBD mechanism, 

delays can s t 1  11 be caused due t o  complex1 t i e s  of the  p r o j e c t  o r  

o ther  f ac to rs  t h a t  h inder  the government's a b i l i t y  t o  complete 

benchmarks, which could adversely a f f e c t  t i m e l y  disbursements. For 

example, because o f  land acqui s i  t i o n  d i f f i c u l  t i e s ,  benchmarks could 

no t  be reached on s i x  MISs. Complications such as these need t o  be 

taken i n t o  considerat ion when designing a p r o j e c t  ( I n  t h i s  case t h e  

s t ra tegy  f o r  se lec t i ng  the  schemes) us1 ng the  benchmark system. 

3. I n v o l v i n g  the  farmers from the  i n i t i a l  p lanning stage and 

cont inu ing  through t o  the  completion and performance t e s t i n g  o f  t he  

schemes, as i n  the M M I  p ro jec t ,  creates a recep t i ve  envlronment f o r  

bu i  l d i n g  we1 1 func t i on ing  farmer organizat ions,  which are c r u c i a l  t o  

sus ta i  n ing  any i r r i g a t i o n  scheme. S l m i  l a r l y ,  personnel o f  t he  

i r r i g a t i o n  department appear t o  have the  i n t e r e s t  and capaci ty ,  w i t h  

minimal t r a i n i n g ,  t o  establ  l sh product ive working r e l a t i o n s  w i  t h  the  

farm community. Together, these fac to rs  auger we1 1 f o r  sus ta i  nab1 e 

development o f  MISs i n  Maharashtra. 

4. The MMI  p r o j e c t  d i d  encounter d i f f i c u l  t i e s  i n  ob ta in ing  adequate 

support from the  AD i n i t i a l l y .  A c t i v i t i e s  i n  the  i r r i g a t i o n  and 

a g r i c u l t u r a l  sector  need t o  be g iven separate funding and def ined 

performance requirements i n  order  t o  func t i on  we l l .  An i n t e g r a t e d  

approach i n v o l v i n g  senior  l eve l s  o f  concerned organ1 za t ions  and w i  t h  

appropr ia te  funding and incent ives  could con t r i bu te  t o  an even more 

successful  implementation o f  a water resources p r o j e c t .  



5. The M M I  p r o j e c t  c l e a r l y  demonstrated t h a t  t he re  i s  a capac i ty  

w i t h i n  the  GOM/ID t o  computerize components o f  t h e i r  planning, 

design, and day-to-day operat ions. This capac i ty  depends on both 

the  w i l l i ngness  t o  accept the  technology and the  capac i ty  of  t he  

p r i v a t e  sector  t o  prov ide t r a i n 1  ng, repa i r ,  and ma1 ntenance 

f a c i l i t i e s .  I t  was found t h a t  the  i n t r o d u c t i o n  o f  a computerized 

management in fo rmat ion  system f o r  managing i r r i g a t i o n  systems i s  a 

complex process r e q u i r i n g  a lengthy per iod  o f  t r i a l  and e r r o r  and 

adjustment, and t h i s  process should be a l l oca ted  adequate t ime t o  be 

f u l  l y  imp1 emented. 

6. Under the  MMI p ro jec t ,  Fixed Amount Reimbursement (FAR) was 

incorporated along w i t h  the  PBD mechanism. This meant t h a t  

cost-overruns on any scheme were t o  be borne by the  implementing 

agency. Due t o  i n f l a t i o n ,  the cos t  o f  completion o f  several 

approved schemes f a r  exceeded the o r i g i n a l l y  approved and mutua l ly  

agreed upon estimates. This pu t  extra-budgetary pressures on the  

GOM. I f  the  FAR mechanism i s  used, adequate safeguards should be 

provided t o  meet i n f  1 a t i  onary pressures. 

V I .  MISSION FOLLOW UP ACTIONS 

There are  no mission f o l l o w  up act ions.  



Attachment 'A' 

SPECIAL COVENANTS 

Section 6.1 Except as the Parties may otherwise agree in writing, 

the Cooperating Country agrees to make all reasonable efforts to 

assure the availability of sufficient funds to the Agriculture 

Department to complete the On-Farm Part I1 works in accordance with 

the schedules to be established by the GO1 and USAID for that work. 

STATUS: The Agricultural Department did not actively support the 

project, but the Irrigation Department took responsibility for 

carrying out the required support to the project. 

Section 6.2 Except as the Parties may otherwise agree in writing, 

the Cooperating Country agrees to establish an adequate number of 

positions and post experienced qualified staff to these positions as 

necessary to effectively implement all project activities in 

accordance with project schedules and budgets to be established, 

from time to time, by the GO1 and USAID for the approved schemes. 

STATUS: Adequate poeitions were established and experienced, 

qualified staff were posted to them. 

Section 6.3 Except as the parties may otherwise agree in writing, 

the Cooperating Country agrees that within two years from initiation 

of the project, a plan shall be submitted, satisfactory to AID in 

form and substance, describing the organizations, authorities, and 

responsibilities of water users committees at the outlet level, and 

a schedule for activation of such committees in those areas involved 

in the project. AID reimbursement for costs connected with 

completion of irrigation schemes shall take into account activation 

of such committees in an appropriate number of project areas. 

- 



STATUS: This covenant was made a requirement of Benchmark 4. As 

such, the guidelines for formation and functioning of water user 

committees were issued in November 1990 and were extended to cover 

the entire minor irrigation sector in March 1991. 

Section 6.4 Except as the parties may otherwise agree in writing, 

the Cooperating Country agrees to require and enforce that all 

persons trained abroad under this project be required, immediately 

upon completion of said training, to work in irrigation related 

activities for a minimum period of not less than two times the 

length of the training abroad. AID reserves the right, in 

consultation with the GOI, to disallow costs for training abroad for 

those persons who without good cause do not work in irrigation 

related activities in accord with the terms of this covenant. 

STATUS: All persons trained under the project are continuing to 

work in irrigation related activities as envisioned. 

Section 6.5 The Parties agree to establish an evaluation program as 

part of the project. Except as the parties otherwise agree in 

writing, the program will include, during the implementation of the 

project and at one or more points thereafter: (a) evaluation of 

progress toward attainment of the objectives of the project; (b) 

identification and evaluation of problem areas or constraints which 

may inhibit such attainment; (c) assessment of how such information 

may be used to help overcome such problems; and (d) evaluation, to 

the degree feasible, of the overall development impact of the 

project . 

STATUS: This was done. 



AllACHMENT 'B' 

USAID ASSISTED 
MAHARASHTRA MINOR IRRIGA'TION PROJECT (386-0490) 

STATUS OF MINOR IRRIGA'TION SCHEMES (MIS) 

AUGUST 30,1992 

1. 

2. 

3. 

4. 
I 1 5. 1 AURANGABAD 1 24 1 9361 1 2 4  2 4  2 4  2 4  0 
! 1 

9 

14 

11 

6 

! 6. PUNE 
I I 2 0  5434 2 0  2 0  2 0  2 0  0 

BOMBAY 

NASHIK 

AM RAVAll 

NAGPUR 

4 Dropped 

2 Dropped 

0 

0 

ICA: lrrigable Command Area 
Ha: Hectares 
BM: Benchmarks 

13 

16 

11 

6 

1 1 TOTAL 90 26438 90 

Note: Details of Benchmarks provided in Section Ill (Page 4) of the report 

2165 

3852 

4142 

1484 

90 84 84 6 



Attachment 'C' 

SPECIAL STUDIES COMPLETED UNDER THE MMI PROJECT 

...................................................................... 
Study Name of Study Approval Statue 

No. Date 

1 Data Collection & Processing 1/86 Completed 

2 Development of Computer Model 1/86 Completed 

3 Setting of Skill Level8 1/86 Completed 

4 Sizing of Reservoirs 1/86 Completed 

5 Analysis of Rotational 

Water Supply System 1/90 Completed 

6 Documentation of Farmers 

Participation 1/86 Completed 

7 How to Organize Farmers 11/88 Completed 

8 Pipe Distribution System 1/87 Completed 

...................................................................... 

BEST AVAILABLE DOCUMENT 



Attachment 'D' 

PILOT PROJECTS COMPLETED UNDER THE MMI PROJECT 

No Name of Pilot Approval Date Status 

...................................................................... 
1 Cropping Pattern Selection 9/88 Completed 

2 Development of Groundwater 2/87 Completed 

3 Conjunctive Use of Canal 

and Well Water 2/87 Completed 

4 Closed Distribution System 3/89 Completed 

5 Demand Scheduling 3/89 Completed 

6 Adoptive Demonstrations 12/89 Completed 

7 Catchment Area Treatment - - Discontd. 

8 Women's Pilot 2/87 Completed 

...................................................................... 
Note: Pilots 2 and 3 and Pilots 1 and 6 were combined into joint 

activities. 

E S T  AVAIMBLE DOCUMENT 



Attachment 'E' 

HYDRO-METEOROLOGICAL STATIONS ESTABLISHED 

UNDER THE MMI PROJECT 

Region No. of Planned Stations Stations Completed Total 

**Type A *Type B Type A Type B Plan. Comp. 

1 Pune 7 4 7 4 11 11 

2 Konkan 4 4 4 4 8 8 

3 Aurangabad 7 6 7 6 13 13 

4 Amravati 12 8 12 8 20 20 

...................................................................... 
Total: 3 0 2 2 3 0 2 2 52 52 

...................................................................... 

**Type A Stations have.arrangements. for river discharge measurements 

with a current meter. 

*Type B Stations are equipped to measure discharge with floats. 

Note: Hydro-meteorological stations incorporate instrumentation for 

measurements of evaporation and evapotranspiration, temperature, 

wind velocity and direction, sunshine hours, humidity, water quality 

and silt load. Ordinary and automatic rain gauges are included. 

BEST AVAJLABLE DOCUMENT 



Attachment 'F' 

TRAINING PROGRAMS SPONSORED UNDER THE MMI PROJECT 

Statement showing details of subjectwise Vs. Regionwise no. of persons 
trained under USAID Assisted M.M.I. Project Training Activities 

Sr . Name of training course 
No. 

Officer to Total 
be trained 
(Target ) 

1. Orientation training course on Water 
Management for JEs & DEs at WALMI 
Aurangabad 

2. Distribution system & planning (BM 11) 2 40 
i.e. planning & layout of Minor water 
course and field channels etc. for 
JEs and DEs 

3. Training in construction methods of 
Part-I works i.e. BM I11 for JEs and DEs. 

4. Hydrometeorological Instrument operation 
and observation recording for staff 
working on M.I. Schemes. 

5. Training to DEs and JEs for operation 
and maintenance of M.I. Tanks 

a) 9 days training course 
b) 5 days training course 

6. Training to DEs and JEs from Irrigation 2 40 
Department on Motivational and 
Attitudinal Training 

7. Training to Canal Inspector working on 180 
M. I. Schemes. 

8. Training to Chowkidar working on 
M.I. Schemes. 

9. Work-shop on "Rock-Mechanics" conducted 2 5 
at Engineering Staff College Nashik 

TOTAL (A) 



............................................................................ 
sr. Name of training course Officer to Total 
No. be trained 

(Target) ............................................................................ 

10. Computer Traininq: 

a) Fundamental Micro Computer operation 180 181 
b) Irrigation data and project Management 180 171 
C) Micro Computer programming in Quick 8 0 8 1 

basics 
d) M.I.S. Concept and development 8 0 80 
e) Computer assisted design and Mapping 6 0 59 

Autocard and Autoslips (3 weeks) 
f) Geographic information system (2 weeks) 40 3 7 
g) Workshop on usage of MIDBMS software 2 0 2 0 

package - one week 
h) Workshop on usage of M.I. Model 2 0 2 0 

software package - one week 
.......................................................................... 

Total (B) 660 649 

11.A In Country Study Tours 

a) Catchment area Treatment 
b) Remote sensing in Management 
c) Large Lift Irrigation Schemes 
d) Piped distribution Network 

11.8 Additional Incountry Study Tours 

a) Farmers participation 16 14 
b) Irrigation development and Management 16 15 
c) Dam Safety and instrumentation 16 
d) Optimisation of water use 16 15 
e) Irrigation system operation practices 16 15 

f) Inter basin transfer 16 16 .......................................................................... 
Total (C) 160 137 .......................................................................... 

12. Training to SMS and VEW in on farm water 400 166 

........................................................................... 
Total (D) 400 166 

........................................................................... 

13. Training to Irrigated farmers and ID/AD 
field staff at India Institute of 
Education, Pune (for Pune region) 



............................................................................ 
Sr. Name of training course Officer to Total 
No. be trained 

(Target ) 
............................................................................ 

a) Training to chak trainers VEW, Canal 40 
Inspector, etc. 

b) Orientation course to field officers 2 5 
C) Workshop of field officers and 5 0 

......................................................................... 
Total (E) 115 5 2 ......................................................................... 

Grand Total 2920 2404 



Attachment ' G '  

PLANNED VERSUS ACTUAL OUTPUT 

Planned Output Objectively Verifiable Actual Output 
Indicators 

Minor Irrigation 
schemes constructed 

Existing minor irrigation 
schemes rehabilitated 

Hydrological stations 
established 

Staff capabilities improved 

Demonstration "chaks" 
disseminat ing tested 
technologies 

Problems identified and 
solutions tested 

Farmer participation 
increased 

90 schemes completed 

12 schemes completed 

52 stations established 

1805 staff trained 

2 demonstration chaks 
functioning per AID 
financed schemes 

6 studies, 12 diagnostic 
analyses, and 4 sets of 
baseline surveys, 30 
pilot activities 
completed 

Farmers participating in 
determining layout of 
channels and assuming 
increased responsibility 
for operation and 
maintenance 

84 MISS completed 

As this was not 
feasible Mission & 

GOM dropped this 
item 

All 52 stations have 
been established 
(Details in Attach- 
ment 'El) 

2404 staff trained 
[Attachment 'F'] 

Performance testing 
undertaken in few MIS 
constructed with 
AID funds. 

8 special studies, 
diagnostic analyses 
for 12 schemes and 
baseline surveys 
for 10 schemes done. 
Also 7 Pilots comple- 
ted [Attachments C&D] 

Farmers participa- 
ted in design & 

operation & mainte- 
nance 



Attachment 'H' 

MAHARASHTRA MINOR IRRIGATION PROJECT - 386-0490 
SUMMARY STATEMENT OF USAID CONTRIBUTION 

(Figures in U.S.Dollare) 

.............................................................................. 
PROJECT ELEMENT DESCRIPTION USAID CONTRIBUTION 

Obligation* 1Commitment Disbursement 
(As of 12/31/85)1 (As of 9/30/92) 

Grant: 

Hydrological Stations 
Training 
Pilot Experiments and Demonstration 
Studies and Diagnostic Analyses 
Liaison and Coordination 
Commodit ies 
Evaluation 
Inflation and Contingency 

Pilot Experiments and Demonstration 1,755,000 
Construction of MIS 43,045,000 
Hydrological stations - 
Commodities 1,200,000 

TOTAL 50,000,000 38,602,818 38,602,818 .............................................................................. 

* The obligation and allocations have been subsequently revised and 
$11,397,182 has been deobligated as of 9/30/92 

Note: The Host Country Contribution for the project is Rs.532 Million. 


