
1. Use L ia i son  and Coordinat ion U n i t  (LCU) funds t o  
. document the   successes :and lessons 1 earned i n  t he  

1. I 
form o f  video t o  s e n s i t i z e  i r r i g a t i o n  and a g r i c u l t u r a l  
c f f i c e r s  i n  the concerned governments as we l l  as water 
users and farmers on the  innovat ions emerging f rom 

. t he  p ro jec t .  
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2. Extend the  PACD from 09/30/91 t o  09/30/92 and make i t  
coterminus w i t h  t he  TDD t o  ensure t he  complet ion o f  
a t  l e a s t  70 minor i r r i g a t i o n  schemes i n  progress and st01 
and o f f s e t  t he  payments f o r  15 scheaes which a re  n o t  
going t o  be completed. 

3. I d e n t i f y  the f o l  low-up' techn ica l ,  research, t r a i n i n g  
and i n s t i t u t i o n a l  development a c t i v i t i e s  which cou ld  
be supported under some appropr ia te  fund ing mechanism 
a f t e r  the extended PACD.' 
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1. p r o j e c t  Pu r~osq :  The purpose o f  the USAID ass is ted  Maharashtra Minor 
I r r i g a t i o n  P ro jec t  was t o  increase i r r i g a t i o n  e f f i c i e n c y  and ne t  re tu rns  from 

I 

investments w i  kh employment i ncreases i n  n i ne t y  minor i r r i g a t i o n  p ro jec t s  i n  the 
s ta te  o f  Maharashtra. 

2 .  Eva1 ua t ion  Pu r~osa :  The eval'uation purpose was t o  c r i  t i  cal  l y  examine the 
issues r e l a t e d  t o  10 aspects o f  the  p r o j e c t  and make su i t ab le  recommendations. They 
are: 1) Performance based disbursements; i i) standards and procedures; i i i 
performance tes t ing ;  i v )  i n s t i  t u t i o n a l  development and 1 inkages; v) water users ' 
associat ions and fa rmer 's  p a r t i  c ipa t ion ;  v i  ) *o rgan iza t iona l  and s t a f f  capabi 1 i t i  es ; 
v i i )  computerized management in fo rmat ion  system; v i  i i water and land p rac t i ces ; ,  i x )  
f o l  1 ow-up measures taken a f t e r  1 a s t  eval u a t i  on. 

3. Evaluat ion Methodoloqy: The eva luat ion team spent two weeks i n  Maharashtra, 
studied the repor ts ,  in terv iewed o f f i c e r s  and farmers concerned, and used avai lab1 e 
data t o  provide answers t o  eva luat ion questions l i s t e d  i n  the scope o f  work. 

4. Findinas: 
i) Performance Related Svstems and Procedures - Four Benchmarks, 

sk i  11 f u l  l y  phased f o r  desired performance accompli shments, as used i n  t h i  s procedure 
were found t o  be very  e f f e c t i v e  f o r  achieving improved p r o j e c t  p lanning,  design, 
farmer organizat ion and p a r t i c i p a t i o n ,  and ob ta in ing  balanced imp1 ementation. 

i i ) I n s t i  tu tn iona l  and Oraani za t iona l  Devel o ~ m e n t  - The es tab1 i shment o f  
new organizat ions i n  the I r r i g a t i o n  Department were observed t o  be i n  place and 
worki ng e f f e c t i v e l y .  

The p r o j e c t  has been successful i n  forming a c t i v e  farmer o u t l e t  
committees. The l inkage between these farmer groups and the  I r r i g a t i o n  s t a f f  was 
observed t o  be genuinely very good: The organizat iona l  s t a f f  and capabi 1 i t i  es 
w i t h i n  t he  I r r i g a t i o n  Department were found t o  be exce l len t .  The organizat iona l  
improvements, special  stud1 es, p i  l o t  a c t i v i t i e s  and t r a i n i n g  programs have played a 
major, r o l  e i n  the improvement o f  minor i r r i g a t i o n  system design and operat ions and 
s t a f f  capabi 1 i ti es. Computerization o f  the i r r i g a t i o n  management in fo rmat ion  system 
has been v igorous ly  adopted by MMIP. 

ii i Pro jec t  I m ~ a c t  Related Mat ters  - The impact o f  MMIP w i  11 no t  be 
. l ' l m i  ted t o  improved i r r i g a t i o n  water d e l i v e r y  alone, bu t  w i l l  r equ i re  the use o f  
improved i r r i g a t i o n  p rac t i ces  on farmer 's f i e l d s  prepared f o r  these new and more 
e f f i c i e n t  methods o f  water appl i c a t i o n .  Hydro-metero lo~ ica l  s ta t i ons  w i  11 add t o  
Maharashtra's abi  1 i ty  t o  modernize century o l d  r u n o f f  equations and t o  use 
computerized models f o r  design and water management. 
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A.I.D. EVALUATION SUMMARY - PART II 

S U M M A R Y  

J, Summary of Evoluallon Flndlngs, Conoluslons and R e c o m m s r ~ d ~ t l o n s  (Try not to rr~aaod tho t h r o ~  ( 3 1  pagos pr~vidod) 
Addross Iho lollowlng Ilnms: 

Purpose of ovnluollon nnd molhodology usod Prlndlpnl rocornrnorrdnllons 

purposo of octlvlly (10s) ovaluhlod Lessons lonrned 

1. P r o j e c t  Pu r~ose :  The purpose o f  the USAID ass is ted  Maharashtra Minor 
I r r i g a t i o n  P ro jec t  was t o  increase i r r i g a t i o n  e f f i c i e n c y  and ne t  re tu rns  from 
investments w i t h  employment increases i n  n i ne t y  minor i r r i g a t i o n  p ro jec t s  i n  
the  s t a t e  o f  Maharashtra. 

Flndlnge ond ooncluslons (rolalu l o  quosllons) - 

A t  t he  t ime o f  t h i s  eva lua t ion  ( Ju l y  1991 ) a l l  90 o f  the  new minor 
i r r i g a t i o n  schemes had completed the first two performance benchmarks 
(planning,  design, and farmer p a r t i c i p a t i o n  i n  chak layou t ) ,  59 have met the 
requirements o f  the t h i r d  benchmark (completion o f  headworks, 75% o f  the  
d i  s t r i  bu t i on  system and 30% o f  Par t  I works), and 28 have reached the f o r t h  
benchmark (completion). Out o f  n ine approved s tud ies f i v e  have been completed : 
and f o u r  are ongoing. Diagnost ic  analys is  o f  12 planned s tud ies o f  e x i s t i n g  
M I S  have been accomplished. E igh t  p i l o t  a c t i v i t i e s  were planned and seven are 
ongoing wh i l e  one has been discont inued f o r  economic reasons. Three new i n  
i r r i g a t i o n  department i n s t i t u t i o n s  have been created and one has been f 

reorganized. T ra i  n i  ng courses conducted i n var ious water management re1 ated 
subjects have been extended. t o  1867 I r r i g a t i o n  Department (ID) and 
A g r i c u l t u r a l  Department (AD) s t a f f  members. Computerized design, water 
management and operat iona l  a c t i v i t i e s  have emerged as a major MMIP 
components. O f  the  52 hydro-meterological s ta t i ons  t o  be constructed, 32 have 
been completed and 20 are i n  var ious stages o f  progress. 

, 2 .  Evaluat ion Pu r~ose :  The eva luat ion purpose was t o  c r i t i c a l l y  examine the 
- i ssues  r e l a t e d  t o  10 aspects o f  t he  p r o j e c t  and make s u i t a b l e  recommendations, 
They are: i 1 Performance based d i  sbursements ; i i 1. standards 
and procedures; i i i ) performance tes t ing ;  i v !  i n s t i t u t i o n a l  development and 
l inkages; v)  water users '  assoc ia t ions and farmer 's  p a r t i c i p a t i o n ;  v i )  
o rgan iza t iona l  and s t a f f  capabi 1 i t i  es ; v i  i ) computerized management 

: i n fo rmat ion  system; v i  i i 1 water and land p rac t i ces ;  i x) f o l  low-up measures 
taken a f t e r  1 a s t  evaluat ion.  

Tlllo A r ~ d  Dalo 0 1  Full Evaluation Roporl: 

Flaharashtra M indu I r r i  a t i o n  Pro jec t :  F i  pal  
Eva1 uatdon Report' (J,uqy 1,991) 

Mlsslon or Olllce: 

USAID/INDIA 

3. Evaluat ion Methodolociy: The eva luat ion team spent two weeks i n  
' Maharashtra, f i r s t  i n  benefi c ia1 discussions w i t h  G O M I I D  o f f i c i a l s  i n  Bombay 
and Pune, Aurangabad, Nagpur, and Amravati regions.  The team a1 so s tud ied the 
repor ts ,  in terv iewed o f f i c e r s  and farmers concerned, and used ava i l ab le  data 
t o  prov ide answers t o  eva luat ion questions l i s t e d  i n  the  scope o f  work. 

Date Tllls Sumniary Pro~aorod: 

March1992 , 



i ) performance Related Svstem~ and Procedures - The.. use o f  performance 
o r i en ted  condi t ions and goals has proven t o  be very e f f e c t i v e  on 
MMIP. Disbursements o f  donor assistance funds based on s t ruc tu red  
performance ob jec t i ves  has been very popular w i t h  GOM and USAID ' 
o f f i c i a l  s a l i k e .  Four Benchmarks, sk i  1 l f u l  l y  phased f o r  desired 
performance accompl i shments, as used. i n  t h i  s procedure were found t o  
be very  e f f e c t i v e  f o r  achi ev i  ng improved p r o j e c t  p l  anni ng, design , 
farmer o rgan iza t ion  and p a r t i c i p a t i o n ,  and ob ta in i ng  balanced 
implementation. Performance and operat ion t e s t i n g  were devised as a 
means t o  v e r i f y  the  requirements o f  Benchmarks I11 and I V  
respec t i ve ly .  They have proven t o  be extremely e f f e c t i v e  f o r  t h i s  
purpose and resu l t ed  i n  estab l  i shl  ng farmer 's confidence by assur ing 
them t h a t  adequate i rri ga t l on  streams can reach t h e i  r holdings . 

ii I n s t i t u t i o n a l  and Oraani za t iona l  Develo~ment - The estab l  i shment of 
new organizat ions i n  the I r r i g a t i o n  Department were observed t o  be 
i n  p lace  and working e f f e c t i v e l y .  The format ion o f  the  L ia ison  and 
Coordinat ion U n i t  was the c a t a l y s t  i n  the  success o f  MMIP. The 
A g r j c u l t u r a l  Department was unable t o  provide the proposed l eve l  o f  
support, making i t  necessary t o  b r i n g  i n  State  Agr i  cu l  t u r a l  
U n i v e r s i t i e s  t o  f i l l  t h i s  void.  

The p r o j e c t  has. been successful i n  forming a c t i v e  farmer o u t l e t  
committees. The 1 inkage between these farmer groups and the 
I r r i g a t i o n  s t a f f  was observed. t o  be genuinely very good. There i s  a 
guarded i n t e r e s t  by these committees i 'n es tab l i sh ing  water users 
assoc ia t ions ( o r  tank committees) f o r  the minor schemes, as a 
whole. The organizat iona l  s ta f f  and capabi 1 i t i e s  w i t h i n  the 
I r r i g a t i o n  Department were found t o  be excel l e n t .  The 
o rgan iza t iona l  improvements, spec ia l  studies,  p i  l o t  a c t i v i t i e s  and 
t r a i n i n g  programs organized w i t h i n  MMIP have played a major r o l e  i n  
the improvement o f  minor i r r i g a t i o n  system design and operat ions and 
i n  improving s t a f f  capabi 1 i t i e s  f o r  these schemes. Computerization 
o f  t h e  i r r i g a t i o n  management in fo rmat ion  system has been v igorous ly  
adopted by MMIP which has the p o t e n t i a l  t o  y i e l d  immense benef i t s  t o  
the p r o j e c t  and t o  the management o f  a1 1 i r r i g a t i o n  schemes i n  
Maharash t r a .  

iii) Pro jec t  I m ~ a c t  Related Matters - The impact o f  MMIP w i  11 not  be 
1 i m i  t ed  t o  improved i r r i g a t i o n  water de l i ve ry .  alone, bu t  w i  1 I 
r equ i re  the  use of improved i r r i g a t i o n  p rac t i ces  on farmer's f i e l d s  
prepared f o r  these new and more e f f i c i e n t  methods o f  water 
appl i cat ion .  Hydro-meterologi ca l  s ta t i ons  w i  11 add t o  Maharashtra' s 
abi  1 i t y  t o  modernize century  o l d  r u n o f f  equations and t o  use 
computerized models f o r  design and water management. ! 



S U M M A R Y (Contlnuod) 

The economic p o t e n t i a l  created by MMIP, w t ~ i  ch i s on ly  now beg! nning 
t o  become apparent, has the capac i ty  t o  become h i g h l y  s i g n i f i c a n t .  
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 conjunct ive use of groundwater a re  among the 
numerous f ac to rs  t h a t  w i  11 p l a y  a p a r t  i n  the  economic equation. 
The i nd i ca ted  r a p i d  growth o f  r a b i  i r r i g a t i o n  created by MMIP w i  11 
a1 so create an increase i n  a g r i c u l t u r a l  and a g r i c u l t u r a l  l y  re1 ated 
emp 1 oymen t . 

I 5 .  Recommendations : 

i) Successful and we11 accepted performance based measures, as wel l  as 
t h e i r  ,enhancement throughout the  State  and t o  o ther  areas o f  Inu ia ,  

I I should be encouraged and promoted w i t h  s t ress on t he  importance of  
farmer involvement i n  these a c t i v i t i e s .  

ii) The team f e l t  t h a t  the proposed chak demonstrations i n  each scheme 
was important  t o  enhance the improved i rri ga t ion  provided by MMIP 
and there i s  a need t o  strengthen these by increased involvement 
from the  Agr i  cu l  t u r a l  Department. T ra in ing  courses have been 
b e n e f i c i a l  t o  p r i m a r i l y  I D  s t a f f  i nvo lved  i n  MMIP and need t o  be 
continued and extended t o  o ther  p a r t i  c i p a t i  ng agenci es . Thi s i s  
p a r t i c u l a r l y  t r u e  i n  the case of computer use. I t  has been 
.recommended t h a t  the scope o f  the computeri zed management sys tem 
should be extended t o  inc lude software f o r  addl t i o n a l  ana lys is  o f  
some i r r i g a t i o n  issues r e l a t i n g  t o  environmental susta i  nabi 11 t y .  

f 

iii) A g r i c u l t u r e  and I r r i g a t i o n  Departments o f  GOM should pay more 
a t t e n t i o n  t o  support ing and encouraging t he  imple~nentat ion o f  water 
and 1 and management p rac t i ces .  

. a i v )  The e n t i r e  MMIP should be extended f o r  a per iod  o f  one year and t h a t  
those technica l  assi  stance and in fo rmat ion  gather ing components 
supported by grant  funds should be extended f o r  a f u l l  th ree  years. 
A s u i t a b l e  method needs t o  be found f o r  con t inu ing  these needed and 
b e n e f i c i a l  a c t i v i t i e s .  



A T T A C H M E N T S  

K. A l t a o h m e n t s  (Llrt ntt~chmonla 8ubmlll.d wllh lhlr Evaluation Summary; alwsyl allaoh copy of lull ovaluallon roporl, ovon If ono was rubrnlltod 

esrltsr; attach rtudlas, sUN8Yn, eto., from 'on-aolna" evalualiOn,ll rolevsnt to tho ovslustlon romrt, 

Copy o f  the r e p o r t  

C O M M E N T S  - 
L. Comments Elv Mlaslon. AlDlW Olflce and BorrowerlGrantee On Full R e ~ o r t  

1. A l l  eva luat ion issues and questions are  p rope r l y  addressed and c a r e f u l l y  
exami ned. 

2 .  Deta i led  recommendations on each issue a re  l i s t e d  separate ly  f o r  the 
cons iderat ion o f  A I D  and GOI. 

3 .  The package o f  sound i r r i g a t i o n  management p rac t i ces  emerging from the 
p r o j e c t  i s  h i gh l i gh ted  and strong recommendations a re  made t o  r e p l i c a t e  
t h a t  throughout the s t a t e  and the  country and document the successes. 

4. Lower p r i  o r i  t y  fi nd i  ngs and de ta i  1  ed programmati c recommendations 
. .warrent  g rea te r  a t t e n t i o n  from the concerned s t a t e  and department i n  

fu tu re .  

, 5. Executive summery i s  t oo  long and most o f  the broad recommendations: made 
t o  A I D  and GO1 are  accept i  b l e .  

AID 1330-5 (1 0-87) Page 6 
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EXECUTIVE SUMMARY 

MAHARASHTRA MINOR IRRIGATION PROJECT (MMIP) 

Introduction 

The objective of the USAID assisted Maharashtra Minor 

Irrigation Project was to increase irrigation efficiency and net 

returns from investments with employment increases In ninety minor 
irrigation projects in the State of Maharashtra. The project 
involved funds for construction and for institutional development 

and support activities. 

The project,, when viewed as a whole, has established a 
Itpackage of practicesn which may be essential for achieving 

r 

dramatic increases in the productivity of investment in irrigation 
and coincidentally for managing minor irrigation system in an 

environmentally sustainable way. None of the elements' of this 

total package is new. What is new is the manner in which they have 

been joined to produce a different approach to minor irrigation 

development in Maharashtra . 

The elements of this package of practices for irrigation 

development are, (1) a series of benchmarks during the construction 

phase which tie disbursements to defined stages of both works and 

institutional development, including the formation of farmer's 

organizations and the involvement of the farmers in laying out of 
the field channels, (2) the carrying out of a series of 
performance tests of the distribution system to determine if it is 
capable of delivering water up to design standards and correcting ; 

any deficiencies, (3) a computerized crop planing and water 

schedu3ing system that includes participation of the farmer, (4) 

the formation of farmer organizations that are eventually to be 

'- i - 



responsible for the operation and maintenance of the entire works 

for water distribution and, (5) a set of activities to facilitate 

the introduction of irrigated agriculture and follow up support by 

the Irrigation Department who will maintain the dam site and 

provide assistance in planning the cropping patterns and water 

rotations consistent with water needs and the available water 
supply. 

The MMIP provided for the construction of 90 new schemes; the 

rehabilitation of 12 existing minor irrigation schemes; the 

establishment of 52 hydro-meteorological stations; the training and 

development of 1805 Irrigation Department staff; the establishment 

of computer facilities within the irrigation department and the 

development of computer design and water management systems: the 

taking up of 10 special studies, 12 diagnostic analyses, and 8 

primary. pilot activities; and the conducting of activities to 

ensure participation and involvement of farmers. 

At the time of this eva'luation (July 1991) all 90 of the new 
a 

mirior irrigation schemes had completed the first two performance 

benchmarks (planning, design, and farmer participation in chak 

layout), 59 have met the requirements of the third benchmark 

(completion of headworks, 75% of the distribution system and 30% of 
Part I works), and 28 have reached the forth benchmark 
(completion). Out of nine approved studies five have been 

completed and four are ongoing. Diagnostic analysis of 12 planned 

studies of existing MIS have been accomplished. Eight pilot 

activities were planned and seven are ongoing while one has been 

discontinued for economic reasons. Three new GOMIID institutions 

have been created and one has been reorganized. Training courses 
conducted in various water management related subjects have been 

extended to 1867 ID and AD stiff members. Computerized design , 
water management and operational activities have emerged as a major 



MMIP components. Of the 52 hydro-meteorological stations to be 
constructed, 32 have been completed and 20 are in variotis stages of 
progress. 

I 

Evaluation Methods 

The Evaluation Team spent two weeks in Maharashtra, first in 
beneficial discussions with GOM/ID officials in Bombay and Pune and 
then visiting 11 different Minor Irrigation Schemes in Pune, 

Aurangabad, Nagpur, and Amravati regions. Ten critical issues 
were used as the major focus of the evaluation and are covered in 
the main body of the report. They are: (a) performance based 

disbursements, (b) standards and procedures, (c) performance 

testing, (d) institutional development and linkages, (e) water 
users1 associations and farmer's participation, (f) organizational 
and staff capabilities, ( g )  computerized management information 

system, (h) water and land practices, ( i) production, income, and 

employment gain, and (j) follow-up measures talcen after last 

evaluation. These central issues are grouped into three aspects 
which are used to briefly relate the findings of the  valuation 
Team as follows: 

(1) Performance Related Systems and Procedures 

The use of performance oriented conditions and goals has 

proven to be very effective on MMIP. Disbursement of donor 
assistance funds based on structured performance objectives has 
been very popular with GOM and-USAID officials alike. Four Bench 
Marks, skillfully phased for desired performance accomplishments, 
as used in this procedure 'were found to be very eifeative for 

achieving improved project planning, design, farmer organization 

and participation, and obtaining balanced implementation. 

Performance and operation testing were devised as a means to verify 

the requirements of Bench Marks I11 and IV respectively. They have 
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proven to be extremely effective for this purpose and resulted in 

establishing farmer's confidence by assuring them that adequate 

irrigation streams can reach their holdings. 

The perpetuation of these successful and well accepted 

performance based measures, as well.as their enhancement throughout; 

the State and to other areas of India, has been recommended by the 

Evaluation Team. These recommendations also include and stress the 
importance of farmer involvement in these activities. Consistent 

with this recommendatio~l, the GOM/ID is currently circulating a 

draft of an order that will require performance testing on all 

newly constructed minor irrigation projects in the entire State of 

Maharashtra 

Institutional and Organizational Development ' 

The establishment of new organizations in the Irrigation 

Department were observed to be in place and working effectively. 

The formation of the USAID assisted Liaison and Coordination Unit, 
which functioned as an independent entity, was the catalyst in the 
success of MMIP. The Agricultural Department was unable to provide 

the proposed level of support, making it necessary to bring in 

State '~~ricultural Universities to fill this void. Although there 

are established linkages between the various participating Agencies 

the actual working ties need to be improved. 

The project has been successful in forming active' farmer 

outlet committees. The linkage between these farmer groups and the 

Irrigation staff was observed to be genuinely very good. There is 

a guarded interest by these committees in establishing water users 

associations (or tank committees) for the minor schemes, as a 

whole. The organizational and staff capabilities within the 

Irrigation Department were found to be excellent. The 

organizational improvements, special studies, pilot activities and 

training programs organized within MMIP have played a major role in 



the improvement of minor irrigation system design and operations 

and in improving staff capabilities for these schemes. Computer- 

ization of the irrigation management information system has been 

vigorously adopted by MMIP. Although this technology is compar- 
atively new to the project and addit.',onal time and equipment will 
be necessary for it to be fully incorporated into the system, 
computerization has the potential to yield immense be'nofits to the 

project and to the management of all irrigation schemes in 
Maharashtra. 

The Team felt that the proposed chak demonstrations in each 
scheme was important to enhance the improved irrigation provided by 
MMIP and there is a need to strengthen these by increased 

involvement from the Agriculture Department. Training courses have 

been beneficial to primarily ID staff involved in MMIP anti need to 
be continued and extended to other participating agencies. This is 
particularly true in the case of computer use. It has been 

recommended that GOMIID extend the scope of the computerized ' 

management system to include software for additional analysis of 
some irrigation issues relating to environmental sustainibility. 

Project Impact Related Matters 

The impact of MMIP will not be limited to improved irrigation 

water delivery alone, but will require the use of improved 

irrigation practices on farmer's fields prepared for these new and 
more efficient methods of water application. Hydro-meteorological 
stations will add to Maharashtrafs ability to modernize century 

old runoff equations and to use computerized models for design and 
water management, 

The ecenomic potential created by MMIP, which is only now 

beginning to become apparent, has the capacity to become highly 
significant. The higher cropping intensities, interest of farmers 

in grpwing high valued crops, and the conjunctive use of 



groundwater are among the numerous factors that will play a part in 
the economic equation. The indicated rapid growth of rabi 

irrigation created by MMIP will also create an increase in 

agricultural and agriculturally related employment. 

Work is underway on hydrological analysis, however, meaningful 
results are likely 'to ' require another three years. Benchmark 

surveys are being carried out and will also take additional time. 

The software for operations planning, which shows great promise, 

requires adjustment and will need.time for further development and 

testing as data from MMIP becomes available. The same is true for 

the irrigation management information system. Recommendations on 

rotational water supply are underway but further studies are 

necessary. 

Recommendations have been made by the Evaluation Team that the 

Agriculture and Irrigation Departments of GOM pay more attention to 

supporting and encouraging the implementation of water and land 

management practices. The installation of Part I1 practices and 

drainage measures were observed to be lacking. The current general 
stream of project information needs to be quantified by GOM/ID for 

future appraisal and expansion of MMIP concepts. It also needs to 

develop a minimal farm cost accounting system and a method to 

obtain information for crop budgets and price and input sensitivity 

analysis. USAID also needs to consider measures to provide project 
support for many of the worthwhile suggestions made by the 1987 
evaluation team. 

Conclusions 

The early results of the MMIP are extremely encouraging. 
Relatively robust irrigation systems have been constructed and 
water user groups have been formed who express a confidence in 

their capacity to take over and operate and maintain the field 

channels and a willingness to consider managing and maintaining the 



entire distribution system. The infrastructure has been created to 

operate these systems at efficiency levels unknown on minor 

irrigation systems. Preliminary evidence suggests applicatiol~ 

efficiencies as much as 100 percent greater than on MIS not under 
this project. Nine of the completed project schernos have reached 
100% coverage of the planned irrigable command area during the 
first season that the full compliment of water was available from 
the reservoir. This is an outstanding achievement. 

The outputs of the project are : 

1. A system for constructing relatively robust minor irrigation 
systems capable of delivering water at design standards. 

2. A system that promotes pride in the construction of MIS by the 

irrigation department and a confidence of the farmers in the 
capability of those systems 

3. Functioning outlet 'committees and the beginnings of tank 
committees. The GOMIID has issued an order which formally require 
water user associations on all MIS in the State of the type 
incorporated into the USAID/MMIP 

4 A positive attitude in the GOM/ID concerning working directly 
with the cultivators on water distribution below the outlets. 

5. The micro-computerization of many aspects of irrigation 

planning, design, daily operations and the management. of the 
rotations on the MIS in the project. 

6. A sense of ownership and pride on the part of the farmers in the 
irrigation system. 

None of the individual components of the irrigation "package of 

practicesu assembled under the MMIP is by itself sufficient to 

achieve the output potential inherent in the irrigation system. 
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However taken together, there is evidence that they may 

revolutionize water application efficiency and the net returns 

from investment in minor irrigation systems. 'Ithere is the 

additional potential that this package can be transferred to medium 

and major schemes as well. 

It is to be noted that in addition to its many successes, 
there is much that is not yet right with this Project. The 

deficiencies need to be corrected to capture the promise which has 

been created to date. A synqpsis (two liners) of selected 

recommendations made by the Evaluatiion Team is attached as Annex I 

to this summary. 

It is the opinion of the Evaluation Team that the entire MMIP 

program should be extended for a period of one year and that those 

technical assistance and information gathering components supported 

by grant funds should be extended for a ful.1 three years. A 

suitable method needs to be found for continuing these needed and 

beneficial activities. A summary of the rationale for extending 
the project as recommended follows: 

1. Late approval (as late as 1988 to 90) for the implementation of 

many MIS and studies and pilot activities and other unforeseen 

complications have not left adequate time for their completion 

before the PACD. A few large MIS (over 1000 ha) will also require 
additional time for completion. 

2. To determine the extent to which the successes that have been 

achieved so far can be held in place and ,if the next round of 

activities can be successfully achieved. In particular the 

capacity and willingness of the tank committees or water users 

associations to assume the duties of the repair and maintenance of 

the main canal an minors needs to be determined. A maintenance 

allocation that more reflects the relative burden to be assumed 

across the different MIS may be necessary. 
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3. To establish a methodology for extending the package of 

irrigation practices to the rehabilitation of existing systems 

4. To develop procedures for incorporating the benchmark system 
into the construction of new irrigation facilities financad by GO1 

5. To fine tune the computerized irrigation management inf'ormation 

system and determine the most effective vehicle for incorporation 

this management method into the operation of existing MIS. 

6. To develop, utilize and extend the capacity to distribute and 
manage water to include conjunctive use and enviror~mentally 
sensitive field distribution techniques such as hand svirge. This, 

along with the package of ,essential activities developed so far 

could establish a methodology for and describe the necessary 

conditions for investing in environmentally sustainable ir1:igation. 

7. To develop, at the appropriate time, outreach materials for 
extending the package of irrigation practices developed in this 
project to other areas of India and around the world. T ~ ; L s  should 
include written materials and videos scripted and produced in part 

by international experts in water management who have had 

experience in this type of activity 

In summary, although there is much that remains to be done, 

this evaluation believes that a truly innovate approach to 

irrigation development has evolved out of this project. Many 

stereotypes have been challenged and in their place is the promise 

of a "blue revol~t,ion~~. 



ANNEX 1 

SYNOPSIS OF RECOMMENDATIONS 

MAIIARASHTRA MINOR IRRIGATION PROJECT 

A. PERFORMANCE BASED DISBURSEMENTS 

It is reconlmended that 

1. USAID employ the use of PBD where the primary purpose is to 
achieve improved performance. (see pages 21, 25) 

2. USAID consider longer project performance times to consolidate 
full benefits from irrigation schemes. (see pages 22, 25) 

3. GOM/ID evolve accounting system procedul-es for the use of 
performance Bench Marks in their program. (see pages 23, 24) 

4 .  USAID grant MMIP an extension of an additional year to comp- 
lete the construction of planned 90 MIS's. (see pages 22, 26) 

B. STANDARDS AND PROCEDURES 

It is recommended that - 
5. The standards and procedures methods adopted for MMIP should 

be widely publicized. (see pages 37, 38) 

6. GOM continue studies on hydrological relationships for yields 
& peak floods and USAID extend their support. (see page 38) 

7. GOM continue the silt studies, as more details are needed, and 
USAID extend their support. (see page 38) 

C. PERFORMANCE TESTING 

It is recommended that - 
8. GOM and USAID publicize widely the success of performance 

testing of irrigation delivery systems. (see pages 40, 44) 

9. GOM use suitable precautions in dealing with likely staff 
problems due to performance testing. (see page 45) 



It is recomme~ded that 

10. GOM/AD take earnest responsibility for MMIP t!xtension work, 
developing suitable mechanisms for involvement. (see page 57) 

11. GOMIAD take up pilot demonstrations and training for land 
shaping and soil conservation measures in MMIP. (see page 59) 

12 GOMIAD explore methods to provide farm power and implc!ments to 
farmers for land shaping. (see page 60) 

13 . GOM/AD atlopt the conr:cpt: o l: c7qrj.cii 1 ~ : I I  I-;\ l I!anch Marks in 
implemetltcltion of agriculturiil dcvclopmcnt. (nc?c @ngca GO, G5) 

14. USAID support special activities for establishment of pilot 
demonstrations in selected chaks. (see pages 64, 65) 

E. WATER USERS ASSOCIATIONS AND FARMER PARTICIPATION 

It is recommended that 

15. USAID extend MMIP support for farmer organization:; for an 
additional three years. (see pages 74, 75, 77) 

16. GOMIID create a capacity to train additional manpower for full . 
implementation of the Nov. 90 order on WUA1s:(see page 77) 

17. GOMIID conduct pilot studies (possibly using NGOfs) to 
organize water users associations. (see page 77 

18. GOM/ID conduct pilot studies to evaluate the OC1s capacity to 
handle water saving practices. (see page 77) 

19. GOMIID develop an outreach program to explain the total 
concept of MMIP to other irrigation agencies. (see page 77) 

20. GOMIID evaluate WUA capacity to manage system maintenance 
functions including conjunctive use. (see page .77) 

F. ORGANIZATIONAL AND STAFF CAPABILITIES 

It is recommended that 

21. GOMIID consider the continuation of some of the spec:ial cells 
& committees established under MMIP. (see pages 80 08) 

22. GOM/AD&ID give more regard and attention to agr:lcultural 
disciplines in cells such as SAEC & RMIC1s. (see page 88) 



23. GOM/AU1s strengthen faculties of agricultural engineeriny & 
soil science in addition to agronomy. (see page 8 8 )  

24. GOtI/USAID provide equivalent incentives to the AD & AUG for 
es1:ablishmant of MIS niodels. (see page 88) 

25. GOlrl/SD extend in-service problem oriented training facilities 
to AD & AUs in line with the sta.ff of ID. (see page 89) 

26. GOMIID organize farmers training iri land development and water 
application methods.in each MIS. (see page 89) 

G. COMPUTERIZED MANAGEMENT INFORMATION SYSTEM 

It is recommended that -- 
27. GOMIID monitor & field test IMIS for at least another three 

years with USAID support. (see pages 94 38 99 ) 

2 8 .  GOMIID wi.th USAID support continue to provide computer site 
service by specialists From LCU/USAID. (see page 92) 

29. GOMIID with USAID support introduce more sophisticated 
irrigation oriented software packages. (see pages 92 98 99) 

30. GOMIID and USAID provide training for more personnel on basic 
computer skills and software applications. (see pages 94 99 ) 

31. USAID continue to provide the services of consultants who have 
developed the MI Model. (see page 99) 

32. GOMIID with USAID establish a system to evaluate successes & 
failures of IMIS by outside consultants. (see page 100) 

H. WATER AND LAND MANAGEMENT PRACTICES 

It is recommended that - 
33. GOM/ID with USAID provide wider adoption of computarizcd 

appraisal  oll uvi~potranspirati.on & crop use. (see page 108) 

34. GOMIAD give due priority to establishment of demonstration 
chaks & develop a time-bound action plan. (see page 109) 

I 

35. GOMIID review procedures adopted in diagnostic analysis i.e. 
farmers views on rehabilitation requirements. (see page 106) 
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I. PRODUCTION, INCOME, AND EMPLOYMENT GAINS 

It is recommended that 

36. GOM/ID document the additional benefit streams from the Minor 
Irrigation Schemes. (see pages 113 116) 

37. GOM/ID establish procedures to better integrate economic 
information/analysis into supporting groups. (see page 114) 

38. GOMIID collect employment information for p1.anning purposes. 
(see page 115) 

39. GOM/ID incorporate a system of crop cost accolintinq within the 
IMIS. (see page 116) 

40 GOM/AU1s develop procedures to ensure that agricu1tu1:al econ- 
omists work more closely with other SMS. (see page 1.16) 

41. GOM/ID ensure that the capability to incorporate conjunctive 
use management be built into IMIS. (see page 127) 

J. FOLLOW-UP MEASURES 

It is recommended that 

42. GOMIID with USAID support vigorously pursue ongoing follow-up 
, actions & posthaste take up those as suggested. (see page 131) 
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FINAL EVALUATION 

MAHAI?ASJ,ITRA MINOR IRRIGATION PROJECT (MMIP) 

I. INTRODUCTION 

This final evaluation of the Maharashtra Mhor Irrigation 
Project, assisted by the United States Agency for International 
Development (USAID), addresses the conduct of the project in 

meoting its designated goals for 90 Minor Irrigation Schemes 
(MIS) and allied studies, pilot projects, and institutional 
strengthening measures in the State of Maharashtra. It analyzes 
its successes and failures and the problems that have been 
encountered. Eleven critical project issues have been evaluated 

in detail. It has as its fundamental purpose the assessment, to 

the extent possible, of the impact that the project has on the 
irrigation sector in Maharashtra 

The purpose of the MMIP is to increase irrigation efficiency 
by improving management and physical infrastructure of minor 
irrigation systems and by improving the distribution, application 
and utilization of water below the public outlet. The goal of 

the project is to increase food production and rural employment 

in India and in Maharashtra in particular. It is a goal of the 

Irrigation Department (ID) in the Governmant of Maharashtra (GOM) 

to improve the quality of irrigation within the State as well as 
to expand the area of lands that are irrigated. ~1 

Irrigation is a critical factor in India's agriculture and 
rural economy. The population now stands at over 800 million (M) 
and is growing at the rate of' about 15 M more each year. Very 
little additional land can be brought under cultivation and 
increases in production will have to come from increasing 

cropping intensities and yields which depend predominant1.y on 

reliable water supplies. Projections in the Government of India 



(GOI), therefore, call for even greater dependence in the future 

on irrigation sector to generate both income and employment on a 
fairly sustainable basis. 

There is considerable scope in the State of Maharashtra for 

the improvement of agricultural production and for enlarging the 

area of irrigated lands. At the time of preparation of the 

Project Paper (PP) of the MMIP, there were 22.7 M ha of 
cultivated land in the State of which 1.9 M ha or about 8% was 

irrigated. It has been estimated'that there is a, potential to 

increase as much as 7 or even 8 M ha of the arable land under 

irrigation from surface and ground water development. 

The GOMIID is generally considered to be one of the 

strongest in India. They, of course, are always looking for new 

and better ways to improve irrigation operations in Maharashtra. 

High ranking officers and staff alike have cooperated fully in 

the administration and implementation of the MMIP and recognize 

the benefits and support the innovative developmental 
undertakings that are being introduced on this project. They 

also understand that the excellence of implementation of 

irrigation measures for MIS's has often been somewhat overlooked 

in partiality to the larger and more technically fascinating 

Major and Medium Projects. 

As its name implies, the MMIP involves the implementation of 

improved institutional and physical practices on small irrigation 

schemes. MIS's are projects which irrigate 2000 ha or less. The 

schemes included in MMIP have irqigation,command areas (ICA) 
ranging from 102 to 1615 ha in size with an average project ICA 

of 294 ha. MIS's are unique in that they tend to occur in remote 

areas of the upper reaches of the watershed where land conditions 
for irrigation are generally poor and water availability is 

limited. The beneficiaries also are inclined to be in the lower 

range of the socio-economic structure. Minor schemes, however, 



take much loss time to construct and deliver water to the 

beneficiaries than do the larger Medium and Major schemes. They 

do not give rise to any major environmental problems as compared 
to larger projects. 

11. BACKGROUND 

The Maharashtra Minor Irrigation Project was initiated on 

July 31, 1985 when the project Loan and Grant Agreement between 

GO1 the US Government was signed. The purpose of the project, at 
that time, was to assist GOM in the construction of 90 new 
schemes; the rehabilitation of 12 existing minor irrigation 
schemes; the establishment of 52 hydrological stations; the 
training and development of 1805 ID staff; the functioning of two 
demonstration chaks per scheme; the taking up of nine studies, 12 

diagnostic analyses, four baseline surveys an4 eight besic pilot 
activities; and the conducting of activities to ensure 
participation and involvement of farmers in determining layouts 

of water distribution systems of tank based minor irrigation 
projects. This Original Agreement was amended on March 12, 1985 
to lend remaining additional Loan and Grant funds to increase the 
funding to the full amount of $50 M. 

A. PROJECT COMPONENTS 

The project components of MMIP can be categorized in four 
primary groups as follows: 

(1) Studies and Pilot Activities 

(a) improvements In basic data collection and analyses 
procedures 

(b) 6evelopment and use of a computerized minor 
irrigation model. 

(c) diagnostic analysis of 12 existing minor schemes 



to be renovated. 

(d) pilot investigations for analysis and 

demonstration of new planning, design, and 

management ideas. 

(2) Institutional Support and Development. 

(a) Institutional Reorganization 

(i) Minor Irrigation Committee (MIC) 

(ii) Special Appraisal and Supervision Cell (SASC) 
(iii)Special Analysis and Evaluation Cell (SAEC) 
(iv) Regional Minor Irrigation Cell (RMIC). 

b. Conduct 15 Types of Institutional ~;ainin~ Courses 

c. Establish a Computer Data Management Program. 
. . 

( 3 )  Construction of 90 New MIS's and RenovAtion of 12 

Existing Schemes. 

( 4 )  Support for State-wide Hydrologic Data Base 
Improvement. 

B. PROJECT HISTORY OF MMIP 

During the life of MMIP there have been a number of changes 

including omissions and additions to the project components. The 
MMIP started rather slowly with either commencement or 

acceleration of existing planning and design procedures. The 
approval of minor schemes for official inclusion in MMIP occurred 

.at the same time and the first batch of projects were not 

sanctioned until February of 1986. Other larger batches followed 
in the months of March and December of the same year. The first 

MIS scheme to reach the second level of performance was in 

October of 1987 with a large number meeting these requirements in 

1988. At this point in the project it was clear that the Project 
Assistance Completion Date (PACD) of September 30, 1990 would be 

difficult for most of the schemes to achieve. In fact, only 



three of the 90 projects met this deadline. In 1990 a request 

for a two year extension of the MMIP was submitted by GOI/GOM to 

USAID. Due consideration was given to this request and an 

extension of one year was granted. A number of time extensions 

for studies and pilot activities have also been granted over the 

course of the project with most being extended to the current 

PACD . 
A listing of some of the alterations to the make-up of MMIP 

is as follows: 

" 

o Addition of performance testing to BM conditions as a 

means to verify the complience of the delivery system 

to required criteria and conditions. 

o Change of disbursement percentage allowances for 

various stages of project performance. 

o Emergence of computerization as a major project 

component. 

o Deletion of catchment area treatment study. 

o Deletion of the rehabilitation of 12 existing MIS 

schemes. 

o Addition of three supplemental benchmarks (SBM). 

o Change in agriculture support to ,MMIP from Agriculture 

Department to Agriculture Universities in most (67) of 

the schemes 

C. CURRENT STATUS OF THE PROJECT 

The MMIP has established itself as an excellent example of 

how innovative development assistance can be extended to small 

irrigation schemes in India. Although one extension of one year 

has been given to MMIP (a two year extension was requested) and 

most of the project components are nearing fruition they will 

not, for the most part, be completed by September 30, 1991. It 



is estimated that an another year (this will allow an additional 

construction season) will be needed to complete most of the 

active MIS's and that an additional two years (three years total) 

is needed for the institutional development components to 
accomplish their intended objoctivc. 

The following is a summary of the 'current status of 

reportable MMIP components as they stood at the time of this 

evaluation 

mission. A more complete presentation of these accomplishments 

can be seen at Annexure V. 

1. STUIIIES AND PILOT ACTIVITIES 

a. Special Studies 

Out of nine approved studies five have been completed and 

four are still ongoing. (See Annexure V-1 for further details.) 

b. ,Diagnostic Analvsis 

'The 12 diagnostic analysis studies of the MIS projects to be 

rehabilitated were completed. The results of these combined 

analyses were, in fact, the basis for the discontinuance of the 

rehabilitation of existing MIS's component of this project. 

c. Pilot Activities 

Of the eight planned Pilot activities, seven were approved 

and one was discontinued after planning operations revealed that 

excessive cost~would be encountered. All of the approved Pilots 

are currently ongoing and are expected to be completed by the 

revised PACD. (See Annexure V-2 for additional information.) 



2. INSTITUTIONAL DEVELOPMENT 

a. Institutional Reorqanization 

Three new GOMIID organizations have been created and one has 

been reorganized to comply with project requirements. These 

organizations have been discussed in detail in Section 1V.F 

uOrganizational and Staff Capabilities". 

b. Traini. Courses 

Approval has been given to 14 types of training in which 

1867 individuals have received instruction in water management, 

improvement of irrigation practices and other .related subjects. 

(See Annexure V-3 for further details of training activities.) 

Additional training is planned but the time for completing them 

within the current framework of MMIP is growing short. 2700 

farmers are planned to be trained but the time for this training 

to take place is after they have delivery of water from the 

completed scheme. Attainment of much of this training with USAID 
assistance will require an extension of project time or some 

other type of coverage. 

c. Com~uter Data Manasement Prosram 

This project component under the responsibility of the SAEC 

and with active assistance from the Liaison and Coordination Unit 

(LCU) and other USAID implementation assistance has developed a 
number of computer programs which it is in the process of 

perfecting: -Programs for a (.i) hydrological data base management 

system, (ii) irrigation management information system, (iii) 

minor irrigation database management, and (iv) the highly 

regarded MI MODEL for the use in scheduling irrigation in 



accordance with soil and plant water use requirements have been 

created. Preparation of other computer management programs are 

currently being considered. 

3. CONBTRUCTION & REHABILITATION OF MINOR SCHEMES 

a. Construction of New MIS's 

A11 the 90 planned new MIS have been approved for USAID 

assistance and all have qualified for advancement of loan funds 

for carrying-out the Eirst two of the four performance 

benchmarks. These performance benchmarks are explained in 

Section V.2 of this report. The third performance stage, which 

requires, among other things, completion of 75% of the irrigation 

and drainage system has been passed by 59 MIS's. Completion of 

the scheme in so far as construction activities are concerned is 

denoted by the fourth benchmark and this final goal has been 

accomplished, as of June 17, 1991, by 28 of the 90 approved 

MIS's. Details of these achievements are summarized in Annexure 

V-5 and can be further scrutinized by examination of Annexure V-6 

through V-11 which give details for each MIS project on a 

Regionwise basis. 

b. Rehabilitation of Existins MIS's 

As stated above the planned program for the rehabilitation 

of the 12 existing minor schemes was abandoned for economic 

reasons- The cancellation of this project component has been 

recognized by USAID in the Project Implementation Letter (PIL) 
No. 52. 



4 ESTABLISHMENT OF HYDRO-METEOROLOGICAL STATIONS 

The construction of 52 hydro-meteorological stations as 

approved under the MMIP is underway. 30 type A and 22 type B 
stations were approved. At this reporting, 17 type A stations 

and 15 type B station have been completed. (Further details 
regarding the installation of these hydro-meteorological station 

may be seen at Annexure V-4.) 

5. SUPPLEMENTAL BENCH MARKS 

Supplemental Bench Marks (SDM) were proposed for the ~ I P  

early in 1991 when it became apparent that come of the project 

components such as I1catchment area treatment pilottt and 

"rehabilitation of existing schemesN were not feasible for 

completion within the PACD of September 30, 1991. It was decided 
to program the uncommitted funds for the purpose of 

institutional actions related to the formation and effective 

functioning of Water User's Associations and the adoption'of 

ilnproved design criteria developed under the subject project to 

the entire Minor Irrigation Sector in Maharashtra. The use of 

SBM1s was authorized under PIL No. 52 dated February 12, 1991 

which contains the following criteria: 

SBM I - Farmer OrsanizationlWater User's Association: 
GOMIID supporting formation of WUAs to participate in 0 61 M 

procedures and ultimately handing over the MIS to farmer 

community for 0 & M. 

SBM I1 - Ado~tion of Project Desisn Criteria: A s  developed 
& adopted under the project in the entire Minor Irrigation 

Sector. 



- PRM 1x1 o~tion of Perfoace and Oaeration Teat- 

procedures: In the entire Minor Irrigation Sector.  his 
SBM also includes the creation of a unit/cell in each of the 

six Regions in X for assisting and monitoring the 

implementation. 

111. OBJECTIVES 

A. GENERAL 

The primary objective of this final evaluation was to review 

and assess the effectiveness of increasing tho efficiency of 

irrigation in Maharashtra and the results and probable 

sustainability of the measures that were introduced through the 

USAID assisted Maharashtra Minor Irrigation Project. In pursuance 

of this mission the Evaluation Team concentrated on eleven critical 

issues that were considered as the key elements of this project. 

Of additional concern was the extent to which the goals of MMIP had 

been achieved and the problems that were encountered along the way. 

The Team's Statement of Work (SOW) is included as Annexure I 

B. REVIEW AND FIELD VISITS 

In order to achieve these objectives the Team reviewed most of 

the available data as listed in the SOW and other pertinent 

materials as they became available. The Team spent two weeks, 

between June 17 and 30, 1991 in Maharashtra visiting field sites 

and holding discussions with officials of the Irrigation Department 

and other related institutions in Bombay, Pune, Aurangabad, and 

Nagpur. The itinerary followed by the Team during this mission is 

shown as ~nnexure 111. E, list of the officials and farmers visited 

is contained in Annexure 11. 

During their field visits the Team was able to spend time on 
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11 different MIS projects and was able to col.lect a wealth of 

valuable and relevant information from actual field conditions. 

Discussions with field staff from the ID, Agricultural 

Universities, and the AD as well as with many farmers were held 

during these site visits and proved to be extremely interesting. 

These MIS sites were situated in the Aurangabad, Pune, Amravati, 

and Nagpur Regions of Maharashtra. At these locations the MIS dam 
and reservoir, the canal distribution system, and the conditions in 

the chak were observed. Attention was also paid to have audiences 

with as many farmers as possible. A brief synopsis of each of the 
visits is contained in Annexure IV. 

C. THE EVALUATION ISSUES 

The key evaluation issues addressed by the Team are extremely 

important to the overall performance of MMIP. They are all 'closely 

related to better water management practices and the improvement of 

irrigation efficiencies in Maharashtra. The discussions of these 

critical points are contained in section IV, "Evaluation Issuesu, 

and make up the main body of the report. They are briefly listed 

below. 

(a) Performance based disbursement (PBD) system and its 

efficacy and adaptability. I 

(b) Standards and ~rocedurr used for ensuring progress and 

quality of construction work. 

(c) Performance testins ~rocedures develo~ed to ensure 

reliability and dependability of irrigation systems 

created under the project and its adoption and 

replicability. 

(d) Institutional development changes in GOMIS perception, 

- 11 - 



practices and understandings in relation to minor 
irrigation sector and linkages among irrigation and 

agriculture departments and agricultural universities 

forged during the project 

(el water users associations and f-rs particbation 
, e in 

determining layout of channels and water courses and 

assuming responsibility for operation, maintenance and 

management of irrigation systems. 

(f) Qraanizational and staff cagahilities created and 
developed for better project implementation and 

management. 

.. 
(g) Computerized IMIS and its use for demand aggregation, 

scheduling, billing and accounting. 

(h) Water and land manaaement practices and policy options 

selected, on the basis of data from hydrological stations, 
demonstration chaks, special studies, pilot activities 
and diagnostic analyses. 

(i) Production, income and emplovment sains from the water 

and land management practices and efficient irrigation 

systems created. (to the extent possible) 

( j ) Follow-up measures taken after evaluations and 

improvements achieved during ,the project. 

Each of the sections written on the above topics contains a 

discussion of the evaluation issue followed by the conclusions and 

recommendations of the Evaluation Team. The discussion of these 

issues are presented individually in Section IV, which 

follows, and constitute the main body of this report. 



D. RECORD OP JJESSONS LEARNED 

An important objective of this evaluation of the MMZF was for 

the Team to identify and record their assessment of the lessons 

that have heen learned on this project. These lessons have bven 

combined into one presentation which are contained in Section V of 

the report. 

The ten major issues selected for evaluation are contained as 

seperate divisions 'of this section of the report. As a whole they 

make up the principal body of the "Final Evaluation Report" for the 

USAID assisted MMIP. Each issue division contains an introduction, 

background of factors for which the evaluation is made, 

observations and, findings of the Evaluation Team, problems 

encountered, and conclusions and recommendations regarding the 

individule issue. The evaluation of these issues is contained on 

the following pages. 



A. RERFORMANCE-BASED DISBURSEMENT (PBB) 

1. XNTRODUCTION 

The primary objective of the Maharashtra Minor Irrigation 

Project is to increase irrigation efficiency by improving the 
management and physical infrastructure of irrigation systems and by 

improving the distribution, application and utilization of water 

below the public outlet. In past irrigation projects, USAID has 

used some form of fixed amount reimbursement (FAR) to disburse 
against completed construction projects. The objective of MMIP is 
not purely construction but rather institutional development and 
improved irrigation performance. Therefore, instead of using the 

traditional FAR method, a system of disbursement based on 

realization of the performance of project goals has been adopted. 

PBD focuses on performance of a better quality of project planning 

and design, a more effective water delivery system, and improved 

use of irrigation water below the public outlet.' 

2 .  BACKGROUND 

A policy of USAID assistance funds based on the identifiable 

performance characteristics of the project was introduced for the. 

first time in India on the MMIP. Indicators of performance on 
which disbursements are made were divided into four major groupings 

and identified as Bench Marks (BM) the requirements of which were 

derived from the "Summary of Criteria and Conditions for Approval 

of Sub-projectsI1 as listed in Annexure B-1 to the MMIP Project 

Paper. These conditions as used for the individule BM1s is 
contained as Annexure A-1 to this report. These conditions and 

criteria were chronologically selected for inclusion in one of the 
four performance BM1s. 



The four performance: based BM1s are briefly classified in 
regard to basic performance requirements as follows: 

Bench Mark I: Scheme plannedldesigned by Regional Circle, 

appraised by Special Appraisal and Supervision Cell and 

approved by Minor Irrigation Committee ancl concurred to by 
USAID. 

Bench Mark I L L  Design completed for distribution system and - 
Part I works supported by detailed layout maps of the command 

area and soil survey reports . Farmers participate in 

determining layout of channels below the outlet and accept 

final plan. 

Eench Mark' 111: Conrpletion of the headworks, 75% of 

irrigation and drainage system, and 30% of Part I works of the 

command area. Completion of land acquisition for distribution 

system duly supported by GOM reports. Performance testing of 

the completed portion of the distribution system is also 

required. 

Bench Mark IV: Completion of the remaining 25% of irrigation 

and drainage system, remaining 70% of Part I works, 

resettlement of displaced land owners and organization of 

outlet committees in at. least half of command area. 

operational testing for satisfactory performance for the 

entire distribution system to the farmers field is specified. 



The purpose of BM-I is to provide an init4.l early-on payment 

for pre-construction work performed by GOM on Minor Irrigation 

Schemes. This is established by allowing disbursement of an 

advance of 22.5% of the USAID contribution for improved and 

accepted planningldesign of the schemes. 

Bench Mark I1 

distribution system 

farmer participation 

completion of these a 

be authorized. 

guards against 

due to inadequ 

in the layout of 

advance of 15% 

faulty construction of the 

.ate design and provides for 

field channels. For approved 

of the USAID contribu*.ion can 

Acceleration of construction of the distribution system to 

more, closely coincide with the completion of the headworks, 

initiation of Part I works (irrigation and drainage measures within 

the chalc) and compl.etion of land acquisition is promoted by. B.M. 

111. Upon completion and successful testing of the distribution 
system to 7 5 %  of the command area, implementation of 30% of the 

Part I works and acquisition of all land for the distribution 

system, an advance of 37.5% of the USAID portion of eligible scheme 

costs will be distributed. 

Bench Mark IV encourages the speedy completion of the entire 

scheme and the establishment of outlet committees to assure that 

the scheme is effectively utilized. Successful operational testing 

of the distribution system is required to ensure acceptable water 

delivery. For this purpose the finql 25% of the USAID contribution 

can be disbursed and with the previously advanced 75% of the 

eligible costs constitute full disbursement of the previously 

established Fixed Cost for the project component. (See the 
t provisions of PIL No 4 dated Jan. 15, 1986 for further details 

regarding the repayment of advanced funds.) 

. - . ,. , . - - 
"I.... 

.- . +T,, -, , . . . . 



3 .  OBSERVATIONS AND FINDINGS 

The evaluation of PBD is based on the achievement of these 

intended goals, the suitability and effectiveness of this Bench 

Mark system for the purpose of disbursement of funds and the degree 

of acceptability by GOM. Reports are prepared for each of the 

Bench Mark stages with the assistance of SAEC and the LCU. Many of 

these benchmark reports were examined by the evaluation team for a 

number of MIS's. A brief summary of the observations and findings 
by the evaluation team on each of the performance benchmarks 
follows: 

a. Bench Mark .I 

Improved planning reports, called Appraisal Reports, prepared 

for BM-I were found to contain complete information on the physical 

features of the project area, the fundamentals of project design 

and an economic analysis. Complete listings of available data 

rainfall, agro-meteorological factors, soils, crops, irrigation 

requirements and other pertinent facts are also contained in this 

document. 

b. Bench Mark I1 

A ItChak Layout and Designtt report is prepared for BM-I1 and 

includes a design report and a map (1:4000 with 1 m contours) 
showing the layout of the chaks with irrigation and drainage 

measures, a typical chak map (1:1000 with 0.2 m contours), and 'L8 

Sections of the Main Canal and for the indicated Field Channel. A 

list indicating the consent of the Villagers is also included. 

c. Bench Mark I11 

In the report for BM-I11 it is certified that the headworks 

are complete, 75% of the irrigation and drainage system is 



completed, 30% of Part I works is complete, and that the lands 

required for the distribution system have' been acquired. A map and 

a dot chart showing the works completed is included and a report of 
the Performance Test ifi also attached. 

Preparation of the BM-IV report signifies the completion of the 

MIS. This report contains complete information on the scheme, an 

operations plan, results of the 'Operations Test of the complete 

distribution system, and a list of documents handed over to the 

Management Wing. Also included are a list of Outlet Committees 

(OC) with rules and a sample certificate for transfer of Part I 

works handed over to them. A verified Certificate of Completion 

and a check list of all requirements of compliance are incorporated 
in this document. 

e.-.A~~roval of Bench Mark Re~orts 

Each level of performance completed on a MIS is chronicled by 

a benchmark report. Many of these documents were reviewed and 

found to be well prepared and containing complete information on 

performirnce requirements. They were noted to be duly verified as 

meeting all of the requirements of the particular BM by the RMIC 

and SAS(3 or SAEC. These BM reports were reviewed and approved by 

USAID before reimbursement was made for meeting the benchmark 

requirenents. 

f. Format of the Reports 

It was further noted that these BM documents all followed a 

prescribed and comprehensive format assuring that all of the 

pertinent information required was included. These "level of 

performancett reports are professionally published and bound in hard 



back covers. Assistance for preparation of formats for uni.formity 

and completeness of reporting for the benchmark system and in 

presentation was received from both the LCU and SAEC. 

g. Bchievernents of PBD 

Review of the above benchmark reports and conf i.rmatior1 through 

field visits to a number of MIS 1ocat.ions (see Appendix IV) was 

essential to the evaluation of the appropriateness of PBD. Through 

this method of analysis, the Evaluation Team was assured that the 

following MMIP goals were being achieved: 

(i) Im~roved ~lannins and desisn of P41Sts is beinq 

carried out. Review of many BM-I ancl BM-I1 reports and on-site 

inspection in the field indicated that efforts are being made to 

thoroughly plan and provide complete and correct design measures. 

(ii) Planninq and lavout of Part I works is beinq 

initiated at an early staqe of the cro-ject. During the course of 

visits to MMIP schemes, the team was assured by ID officers and 

farmers alike that these works had been laid out prior to 

completion of BM-11 requirements which occurs on an average about 

two and one half years before comple-tion of the project. (See 

Annexures V-5 to 11) 

(iii) The farmers are takinq part in the ~lannins of the 

Chak. On all of the schemes visited the evaluation Team talked to 

farmers and was assured by them of their participation in the 

layout of Part I measur.es. 

(iv) construction of the irrisation svstem has been 

markedly im~roved. Experience of the evaluation team and 

discussions with officers of the ID, and field inspections indicate 

that construction of the irrigation distribution system has been 18 

improved for those MISts visited. 



( v )  part I works are initiated eulier in the period of 
ut:tbn of the ~roiect, Part I works are initiated under BM- 

111 requirements of 30% completion. Queries of farmers by team 

members indicate that this has been accomplished for MIS's 

completing BM-111, thus facilitating the completion of Part I works 

prior to the schemes first irrigation period. 

(vi) There is an definite increase in the irrigated areq 
of command in the first vears of water deliverv. Figures provided 

to the team show that a major portion of the planned irrigation did 

take place on most of the MMIP schemes on the first year while the 

amount normally irrigated on the first year of other other State 

sector minor schemes is much less. This is borne out in the table 

below. 

Comparison of Initial Water Use in MMIP and Non MMIP Schemes 
(Amravati District, Amravati Region, Maharashtra) 

Item Non MMIP MMIP 

Berda 
Tank 

Salai 
Tank 

Gambheri Jutpani 
Tank Tank 

ICA in ha 

Actual Irrigation Accomplished in ha (Rabi) 

Year of Irris. 
First 
Second 
Third 

Area Irrigated in ha per Mcft (Rabi) 

Year of Irria. 
First 0.23 0.79 1.10 2.00 
Second 0.78 1.46 1.67 2.45 
Third 1.27 2.05 2.21 3.27 



(vii) band acauis5tj.on 50r the distrj,bution system i s  

cleared earlv in nearly all MMIP schemes to avoid delavs in ~roiect 
com~letion. Certificates of compliance with this BM requirement 

were examined by team members and discussions with farmers during 

the field visits confirmed that these acquisitions had been 

obtained. 

(viii) The final completion of MMIP ~roiects is 

accelerated. The overall time to complete the 90 MIS projects in 

MMIP has not come up to the original expectations of the planners. 

However, the time to finish the final step of the PBD program has 
been expedited. The average time peric3 between approvals BM1s-111 

and IV as shown by examination of Arinexures V-(5 to 11) is only 
about 10 months. 

The above indicators represent . ..::.I4!,ievement of project 

goals. These targets are incorporatc~~.t r,s pc :.Fr)rm?.nce requirements 
. of the Bench Mark system. They clearly i i ; J I i : ~ :+ , .e  that the use of PBD 

has been effective in promoting t h e  a::c~v.;c"~.ishment of most of 
- ,  

objectives of the project. 

h. Acceptance of PBD Method 

The performance-based distribution system is widely accepted 

by the GOM officers who have been associated with this method for 

the past five years. Most of these staff members queried have been 

involved, in one way or another, with fixed amount reimbursement 

and find PBD to be a much preferred procedure. USAID officers 

involved with MMIP also felt that it was a better method of 

disbursement of funds for the assistance to this project. The mid- 

term evaluation (Keller Report) also praised the use of pel-formance 

oriented disbursement on MMIP. 



4 .  PROBLEMS ENCOUNTERED WZTH PBD 

Few problems have been encountered with the actual 

administration and execution of the PBD program. There were some 

initial adjustment difficulties in organization and coordination 

for a new system and, of course, thqre have been the usual problems 

associated with meeting time requirements of performance deadlines. 

Sustainability of this popular method of fund disbursement, after 

completion of project assistance without donor funds, is also of 
concern. The imbalance of the proportionate share of project cost 

to that originally planned was the most apparent problem for GOM, 

Four problem areas that warrant further mention are discussed in 
the following sections. 

a. Completion of Proiects 

Admittedly, the overall period of construction of USAID minor 
schemes has not been as rapid as the MMIP planners envisaged, But, 
this may be due to higher performance expectations by the planners 

than the existing wsystemfl has been able to assimilate. Assuming 

that the elapsed time between approval of the MI Schemes for 
p:B 

BM-I (P1:L Date) and the approval of BM-IV (Completion document) is 

a gage of the time period of construction of the project, then the 
average time for completion now stands at 59 months or almost 5 

years. This compares to about 4 years as originally thought. This 

figure for the MIS construction can only increase as additional 

time is used to complete the unfinished schemes. , 

b. Reduced Proiect Support 

All of the higher level GOMIID officials visited by the Team 

expressed their dissatisfaction with the reduced level of fiscal 

support being received from USAID for MMIP, for which eligible 

costs were fixed in Rupees (Rs) based on original cost estimates. 
B 



These estimated project costs were approved for each of the 90 

USAID assisted schemes at the time of the PIL sanctioning the 

achievement for BM-I (Planning). The USAID share at this time was 

to be 67 percent of the eligible costs (basically total costs less 

land acquisition costs). This disbursement cost was then fixed in 

Rs. Over time, the construction costs of the MI schemes for GOMIID 
have increased appreciably (much more than planned inflation 

factors allowed) and the value of the Rupee has diminished with 

respect to the USD (more than double in the past six years). This 

has resulted USAIDts proportionate share of the overall cost at the 

present time is about 33% rather than 67% as originally concurred. 

As the value of the Rupee with respect to the USD has decreased 

about double, this means that USAID is assisting at the rate of one 

halt of the original level with Nout-of-pocket~l USD expences also 

at about one half of planned amount. 

If the eligible costs for disbursement had been fixed in US 

dollars (USD) rather than in Rs, in this instance, the increased 

ruppee disbursements would have kept pace with increased 

construction costs. However, many other scenarios with these 

fiscal variables are possible. Therefore, the Evaluation Team felt 

that it would not be prudent to make any recommendations on this 

basis and let the conditions as reported stand on their own merit. 

c. Sustainability of PBD 

Although reimbursements on the basis of performance was highly 

thought of by a11 concerned for the purpose of disbursement of 

donor funds, most felt that it. would have little value in the 

normal GOM procedures. The absence of outside assistance to the 

irrigation program removes much of the incentive for meeting the 
bench mark criteria. This perfqrmance based system has been 

effective in promoting improved irrigation practices, increased 

irrigation efficiencies, and expanded participation by the farmers 



in project management. Therefore, methods by which it can be 

implemanted, to the extent possible, in the '~raditional management 

system should be explored by GOMIID , 

5. CONCLUSIONS AND RECOMMENDATIONS 

The policy of disbursement of U S A I D  assistance funds by means 

of accomplishment of specified levels of performance of project 
components (PBD) has been well received by GOM and the 

administration of this system of fund disbursement has been highly 

acceptable to USAID. The basic ~remiss of the use of PBD can be. 

$herefore. considered as  successful^ 

The MMIP procedures developed for PBD will not have an 

appreciable influence on the irrigation sector in Maharashtra, 

other than the part it played in improved operating efficiencies of 

the 90 schemes, unless they can be adapted in a revised form by 

GOMIID for use in their normal programs. If so, then the use of 

these principles would facilitate a more balanced and rapid 

completion of irrigation facilities, Part I works, and formation of 

farmer organizations if used for these purposes. This would 

contribute to the improved water management and increased 

irrigation efficiencies in the State of Maharashtra. 

Performance oriented goals were used in MMIP to achieve 

Project objectives through requirements for entitlement of donor 

funds for specified performance stages. Sustainability of this 

type 01: motivation would require alteration in order to be 

introduced into the regular GOMIID program. However, this can be 

accompl.ished successfully as is being demonstrated, in part, kly the 

Superintending Engineer on 30 Minor Irrigation Projects in the 

Amravati Region of Maharashtra. 

Examination of the BM accomplishment dates for PBD reveals 

that more than one third of the schemes were not approved for MMIP 

until after February 1987 (with some as late as September 1988) and 



that it requires, on the average, four and one half years or more 

to complete the scheme after that time. This leada to the 

conclusion that MMIP needs to be extended beyond the current PACD 
of September 31, 1991 for these worthwhile schemes to bo completed 

with the support of USAID. 

The above conclusions regarding performance based di~,bursement 

and the information as assimilated by the evaluation team during 

the course of briefings and field visits lead to the following 

recommendations directed toward either USAID or to GOMIID. 

It is recommended that: 

(a) USAID employ the use of PBD on future projects where the 

primary purpose of the project is to achieve improved 

performance, i.e. by improving the management and 
physical infrastructure of irrigation systems and by 

improving the distribution, application, and utilization 

of water below the public outlet as in MMIP. 

USAID take into consideration, on future irrigation 

projects such as MMIP, that a11 project works can not 

begin on the first day of the project and accordingly 
allow for a longer period of performance time. This need 

to allow for ample time for planning and for the 

staggering of project starts over a reasonable period. 
Another reason for allowing increased time is to allow 

associated project components such as studies, 

demonstrations, training activities, and improved 

irrigation practices which need period of use interval 

after completion to be properly assimilated into the 

activities of the project. 



(c) GOM evaluate the use of a modified form of the Bench Mark 
system for the purpose achieving improved irrigation ahd 

more efficient water use. Although the absence of the 

incentive or donor funds will eliminate some of the 

effectiveness of this system, it can be a beneficial 
method for improving the implementation and efficiency of 
irrigation projects. Encouraging more rapid completion 
of the distribution system and Part I implementation, 
increased farmer participation in the chak development, 
performance testing fot improved performance of the 

conveyance channels and public outlets, and the timely 

formation of outlet committees are examples of benefits 

that could be achieved through use of this method by 
GOM/ ID. 

(d) USAID grant an extension of time of one year for Loan 

funds to adequately complete those MIS's that were either L. 

started late or are large ( over 1000 ha) and have not 
had sufficient time for completion. 



B. STANDARDS AND PROCEDURES 

1. INTRODUCTLON 

The Maharashtra Government I~~rigation Department has been 
undertaking works on all sizes of irrigation projects for a long 

time and has detailed manuals on designs as well as quality control 

of such works. The professional staff at all levels has 
considerable experience of carrying out these works according to 

existing standards. Apparently due to the minor irrigation sector 
consisting of smaller sizes of dams and canals, the senior level 

examination of designs and attention needed during cons-truction 

was not readily available almost all over the country. As a result 

of departmental pre-occupation with major and medium projects, the 

development of irrigation on minor projects has either not been 

achieving its full potential or was taking too long a period. In 

order to eliminate this short-coming, the USAID and GOM agreed to 
prescribe criteria for approval of sub-projects and procedure to be 

followed up to their successful completion. 

2. STANDARDS 

It was agreed that for all designs, the Manual of Minor 

Irrigation works issued by the GOM in 1983, as well as standards 

prescribed by the Indian Standards ~nstitution be followed in MMIP. 

All the same, a set of criteria and conditions to be fulfilled for 

approval of each sub-project was agreed to and included in the PIL, 

as Attachment "Av1. A copy of these criteria and conditions is 
enclosed as Annexure B-1. 



This provides for hydrology of the catehmant-urea, dam deeign, 
crop water requirement baaed on climatological data, conveyance 

system, delivery sy~tem~rotational delivery schedules, meaeuring 

devices, drainage, and acceptable ERR. During the course of the 

program, the USAID officers in close consultation with the XD 
officers of GOM evolved detailed criteria for different components 

of the sub-projects which are being followed. Those are broadly 

described below. 

a. Headwords 

Although there is data available on a very large number of 

dams for inflows and peak floods with the ID for considerably long 
periods, it has not been analysed to establish a corelation and old 

empiriciil formulas are being used. A study was started under this 

project .which is continuing. Till availability of results frdm 

these studies, the yields and Peak floods are being worked out on 

basis of old formulas and wherever possible these are being 

cross-checked with records of adjacent catchment areas. The 

storage capacity is being designed on 50% to 75% dependability. 

The evaluation team however found that in many cases, the storage 

capacity of reservoirs has been limited for submergence 

considerations thereby reducing the irrigable command but improving 

the dependability. 

(2) Reservoir Sill Level 

Designs, thus far, were being done on an empirical formula 

which also presumed that the entire silt deposition took place in 

the dead storage area. A special study was undertaken on existing 

tanks under MMIP. Based on this study, the GOM has revised its 

criteria raising the silt expectancy by close to four times the 

earlier assumptions and distributing it equally in dead and live 



storage areas. The sub-pro-jocts are now boing designed on these 

revised figures taking a more rational life of the reservoir as 

well as progressive reduction in live storage availability. 

The availability of suitable earth is being verified and 

earthen sections are being checked on basis of soil parameters. 

The maximum dry densities and optimum moisture contentt; of the 

soils are determined by laboratory tests and earth work i a  being 
compacted so as to attain not less than 95% of the MDD with a 

permissible variation of 2% in the OMC. Placement densities are 

being checked by taking a minimum of two tests for every ,300 M~ of 

earth work laid. 

Masonarv/Concrete Structures 

Structures are being designed in accordance with prescribed 

manual and cement is required to be tested before use. The sand 

used is also being checked for its Fineness Modulus. In addition 

mortar cubes are taken once in a fortnight and these are tested in 

laboratory *at prescribed intervals. Water Cement ratio is 

maintained while preparing mortar/concrete mixes. 

(5) Head Resulator 

Well type regulators have been provided with a sturdy gate and 

its operation system. Automatic Stage water level recorders are 

being provided in the operation-chamber to accurately calculate day 

to day inflows and outflows and also the floods. The operation 

chamber has beeri provided with a rolling shutter for safety. 

Stone Pitchinq 



The upstream slope has been provided with pitching over quarry 
sgauls upto MWL and has sufficient roughness to dampen wclve action. 

Filter toe with toe drains and V-notches have been provided to 

sapely dispose of seepage water and maintain record of the same. 

( 8 )  General 

A minimum of two permanent Bench Marks connected to G.T.S. 
have been established and dam profiles, levels, widths of hearting 
and caging are being regularly checked during construction to 

ensure that they conform to the design. 

(9) Rehabilitation 

Adequate compensation has been paid to oustees. Most of PAP 
(Project.Affected People) have lands on higher levels and lifting 

of water is being permitted to such of them as apply for the same. 

There were cases of some PAPS being rendered landless. On a few 
sub-projects such persons were being employed by the ID on their 

worbs. A uniform policy for this did not seem to exist. 

b. Canal 

(1) CroD Water Requirements 

Cropping patterns are being worked out in consultation with 

the AU/AD and farmers before finalisation at Bench Mark I1 stage. 

Crop water requirements are being calculated after taking climat- 

ological data and the soil classification into consideration. A 

detailed soil survey has been conducted for the entire command of 

each sub-project. 



This statemen,t is being prepared after taking the following 

factors into consideration, 

(i) Chak sizes have been limited to 25 Ha. Due to undulating 
nature of MIS commanded areas. These are normally of 

smaller sizes. 

(i,i) Each outlet has been designed to draw 30 litres per 

second with a minimum of 15 cms head over each point 
under command. 

(iii)W.ithdrawals are being calculated from tail of the 

system to work out maximum requirement for the system. 

(3) Canal Desisn 

The distribution system is being designed for the draw off 

statement prepared as per item (ii) above with precautions as 

under : 

(i) Reaches anticipated to have high rates of seepage or 
found to be seeping in the trial run/performance test are 

being lined. Very heavy seepage reaches have been 

provided with LDPE films below lining. 

(ii) Cross-drainage works duly designed for adequate floods 
are being provided. - 

(iii)Road crossings, wherever necessary, are being provided. 

(iv) Falls and regulators are being provided as per design 

manual. Additional approach lining and/or downstream 

protection have been provided wherever trial 
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run/performance test indicated this necessity. 

(v) Regulators to enable outlets to draw full discharge at 

50% of full supply discharge have been provided. 

(vi) SWFs or CTFs have been provided at head of the canal, at 

each offtaking minor and along the conveyance system to 

be able to accurately know discharges at all important 

points of the system. 

(vii)The canal system so designed and laid out on basis of 

topographical maps is discussed by the*ID officers with 

farmers and their broad consent taken before the B.M.11 

stage. 

(viii)The canal system has been laid out for balanced 

cutting and filling as far as practicable. 

(4) Field Deliverv Svst.em 

Water courses/field channels for each chak are being 

constructed at project cost. Each field channel is designed for a 

fixed discharge of 301ps throughout its length with a cut-throat 

flume fixed close to the head. Falls, turnouts, cart-track 

crossings, Division-boxes etc. have been provided as per 

individual requirements. The field channel alignment has been 

finalised with full consultation of farmers and provides for a 

turnout for each farmer. Lining or dry stone pitching has been 

done in vulnerable reaches. Out of tanks visited by the Evaluation 

Team, turnouts/division boxes had steel gates in two of the regions 

and in one region these were proposed to be closed locally by earth 

plugs. It was found that one of the regions was using pre-cast 

structures on the field channels whereas the other two regions were 

using in-situ constructed structures. Pre-cast structures were 

found to have been outflanked in filling reaches. Use of these in 



such reaches would need additional in-situ embedding work. 

Detailed comments of the Team are available in Annexure-IV. 

(5) Qualitv Controls: - 

(i) The tests as described for dams are being done for 

earthwork in heavy filling reaches of canals and 
structures of larger sizes. The Evaluation Team 
understood that one section officer with each Dy. 

Engineer, after receiving a special training, was 

assigned to exclusively look after quality of works. In 

some heavy filling reaches where individual compaction of 

banks was not possible, the full embankment has been 

compacted to required density and canal section has been 

cut out of it as a cunnet. To ensure correct bed 

slopes, one permanent bench mark has been established in 

each kilometer and masonary/concrete profiles have been 

constructed at frequent intervals. 

(ii) The one vital factor in ensuring quality of canal works 

has been the performance test prescribed at the stages of 

Bench Marks I11 and IV. In view of the importance of 

this test in the exemplary success of the MMIP and its 

very wide all India implications, the Evaluation Team is 

devoting a separate section to it. At this stage it 

would suffice to say that the said test has ensured a 

very high quality of work on all the sub-project!; visited 

by the Evaluation Team. It has inculcated a culture of 

self imposed discipline in the aualitv output of the ID. 

(iii)The officers of RM1.C also exercise control over quality 

of works by frequent visits to each sub-project. These 

cells are functioning in the offices of Regional Chief 

Engineers and were found to be actively associated not 

only with construction agencies but with farmers as well. 



Each sub-project has a drainage plan duly prepared for 

effective drainage. The commanded areas are small and highly 

~ndu1at.h~. Planning of ovrr-all. drainage is, therefore, not a 

complicated matter. In some of the sub-projects visited by the 
Evaluation Team, the farmers themselves have been shaping their 

lands. Since soil cover in most areas is limited, these operations 

have a severe limitation. Land shaping may have to be ultimately 

done in strips ensuring a minimum soil cover. The drainage 

requirements of individual fields will undergo considerable change 

based on the final land levelling. The Evaluation Team is 
therefore of the view that duly trained ID staff should provide 

guidance for field shaping works on each farm so that these fit 

into the over all drainage plan. In the meanwhile, such drainage 

structures should be provided as are needed for the system as a 

whole. No drainage works done by the GOM/ID came to the notice of 

the Evaluation Team. 

3 .  PROCEDURES 

a. Bench Marks 

USAID and GOM/ID have incorporated a system of Bench Marks for 

various stages of each sub-project after each of which, a 

percentage of cost is being reimbursed by USAID. While these 

benchmarks enable periodic disbursements, they have been 

ingeniously demarcated so as to serve as very crucial monitoring 

points to ensure systematic execution of the sub-projects in 

accordance with the standards laid down. The activities required 

to be completed at each EM have been detailed in section-A of the 

report.An analysis of the bench marks would show how ef fecti;ely 

these have worked in exercising full control on essential 

standards. 



Plans and estimates of sub-projects in full details are 

prepared by the Executive Engineer concerned and are examined by 

the Superintending Engineer. These undergo further Scrutiny in the 

Chief Engineer's office by the RMIC who then pass them on to the 

SAEC. The sub-project is then approved by the Minor irrigation 
Committee and is sent to the USAID. The checking at all levels 

essentially looks into its conformity with standards as prescribed 

under PIL N0.3. It is only after this that the sub-project is 
examined again in the USAID office and acceptance given. 

(2) Bench Mark I1 

This stage of performance establishes finalisation of detailed 

designs as per Annexure A-1 with active farmers' participation. 

Farmers1 participation in this pre-construction phase has been 

conducive to design of a more effective and acceptable conveyance 

system and has imparted a sense of involvement in the farmers'which 

in turn has been very helpful in smooth progress of the 

sub-projects. Completion of this bench mark is again checked by 

RMIC, SAEC and the USAID(LCU). 

(3) Bench Mark I11 

Achievement of this bench mark is possib1.e only after a 

dynamic performance test of canal system (to serve 75% command area 

and 30% of Part I) works is done. This dynamic performance test is 

by and large a full scale quality test for all works as also a test 

for field application in the 30% command area where Part I works 

have been completed. The test is done jointly by construction 
wing, management wing, RMIC and SAEC with USAID(LCU) looking on, to 

be able to recommend release of funds. 



( 4 )  - 
Completion of this stage has to be verified by operation test 

at lowor discharges up to 50% of designed capacity. This is 
overseen by all organisations as for B.M.111. In order to ensure 

compliance of all standards parti~ularly for conveyance system a 

detailed check list has been evolved which has to be certified by 

the construction Executive Engineer. A copy of this exhaustive 

checklist is appended as Annexure B-2 to illustrate the 

thoroughness with which adherence to Standards is being watched. 

At this stage a notice board is installed at each outlet indicating 
names of farmers, revenue number of holding and its area. A chak 

plan showing the chak, its fields, field channel and turn outs for 

each field has to be handed over to the Chairman of each Outlet 

Committee. The construction wing among other details hands over 

the following to the management wing. 

(i) a) Reservoir details 

b) Tank capacity curve 

c) Water inflow data and pattern 

d) Pan Evaporation and seepage measurement record 

e )  Maximum & Minimum temperature record 

(ii) a) Canal system details 

b) Operation test results of canal and each field channel 
of the system 

c) Farm and farmers' data under each chak 

d) Soil classification of command of each chak. 

It is only after this and its complete verification by the 

LCU/USAID that final disbursement is done. 

b. Implementation on Field 

On going through the process evolved by the USAID, and 

ID, the Evaluation Team has no hesitation in recording that 



standards prescribed are being faithfully followed and the 
procedures to monitor the same are being complied with in case of 
all sub-projects. 

4. ACCEPTANCE OF STANDARDS AND PROCED7TRES 

The Team found that the standards have Pound wide spread 
acceptance in the GOMIID. In fact, instead of any resistance, 

the staff was Pound to be havins n feelins of a ,job well done and 
a satisfaction that for the first time they feel sure of havinq 
constructed a system that ensures s u ~ ~ l v  of water to every sinsle 
cultivator of the Command. The Team would like 'to  lace on record 
the enthusiastic resDonse of the ID to implement the standards and -.. 

procedures with sincerity of DurPose. 

The ID of GOM has been known for its professionalism. They 
have detailed design and construction manuals. The present project 

also prescribes following, by and large, the same standards with an 

effort to update some of the empirical formulas on basis of studies 

and records. A studious adherence to these standards as envisaged 
in PIL No.3 followed by performance tests have made a tremendous 

difference in the results. It is quite common that generally 

irrigation projects, contemplated to provide irrigation facilities 
to certain areas, are not found to be doing so. The development of 
irrigation is slow and in most cases the ultimate potential is 

never achieved. The Team felt that the procedures ado~ted for 

these sub-proiects and the attention siven to technical desisns is 

worth emulatins in all sizes of ~roiects not only in Maharashtra 

but all over the country and is sure that it will make an im~act on 

the irrisation sector. which will be felt for all times to come. 



6.  RECOMMENDATIONS 

The Evaluation Taam recommends the following: 

(a )  T h a 0 c - e ~  .!uQIZm- 
widelv  ~ U i s e d  for adq~ation I, n the r n b  

Mcrationse_ctor a11 over the. c o u w v .  The Bench Marks and 
$ho ~ e r f o r w  tests can be of crreat URO in alL develop- 
~ U ~ t r i e s *  Their -on bY other aaencies like the ADBfi the 

m,, the lax etc. can brus about s~ectacular - result@. 

(b) The work on finding out new hydrological relationships 

for yields and peak floods is very important. It should be 

continued. Necessary Technical Assistance particularly in 

computerised analysis for the same should continue to be 

provided by the USAID till meaningful conclusions are 

available. The Evaluation Team anticipates that the work may 

take another about three years. 

(c) The GOM should continue the silt studies as per procedure 

established by them on each sub-project. This study should be 

extended to other representative reservoirs in the state in a 
methodical manner. The results on basis of which, the revised 

standi:rrds have been established were also widely varying. The 
Team feels that more details have to be collected and analysed 

so that the problem can be reviewed. 

(d) The drainage work on each sub-project needs to be 

attended. 



C. PERFORMANCE TESTING PROCEDUJtE 

1. INTRODUCTION 

The USAID and GO1 entered into the agreement for MMIP for GOM 
in July 84. It was, however, in Jan.86 that performar~ce based 
disbursement was incorporated vide PIL No.4. The disbursement were 

correlated with stages of individual sub-projects and described as 

Bench Marks as per Attachment-B of the above PIL. A copy of the 
attachment is enclosed as Annexure C-1 

It appears to us that considerable thought had gone into 
devising these Bench Marks as they represent crucial stages of the 

project and incorporate in them the fu~damental objective of field 
deliveries of water. The releases for Bench Marks I11 & IV were to 
bc subject to verification of physical completion. . The 

verification for head works does riot pose a problem as with filling 
of reservoir, seepage pattern observations, behaviour of 
surplussing arrangements and head regulator give sufficient 
indication of their general health. 

Verification of the conveyance system is however a different 
matter altogether. Normal procedures being followed in almost all 

countries, including India, have been to check the canal 

cross-sections, bed slope and general condition of structures. 
While such a checking gives an overall idea about conformity of - 
constriction with designs, the actual situation is far more 
complex. A single constriction in channel section, a small error in 
openings provided in structures, a slight change in bed slopes can 
effect the discharging capacity of the system as a whole and throw 

the field deliveries completely out of gear. It is these small but 

crucial points which get in the way of achieving full irrigation 

potential in a very large number of projects. 



It war obvious to the Team that moro than mero verification of 

phyeical completion, the person or pereons who applied their minds 

to evolving the method had intimato knowledgo of the actual 

difficulties facod by farmors and the real reasone thereof. But 
for a prolonged exposure to fie14 and ita detailed analyslie in 
Indian conditions, the idea of prescribing a Perforlntrnce Test from 
head regulator down to the farm gate could not possibly have 

germinated. We can also visualise the initial resistance that euch 

a proposal must have met. This proposal was strongly supported by 

the Keller Evaluation Team in middle of 1987 and was eventually 
accepted by GOM. 

Performance testing has come to stay in MMIP. It is being 

extended to the entire MI sector of GOM as per a Supplemental Bench 
Mark prescribed in Jan 91 under PIL No.52. During our discussions 
in Bombay and Pune with ID officers, we learned that they intend to 
extend it to smaller units of their larger projects as well. The 

concept of Performance Testing of conveyance system, as the Team 
foresees, will enable assured water supply to each farm gate and 

has the potential to revolutionise the irrigation efficiencies not 

only in Maharashtra but in the entire country. The Team was so 

jmrsressed and enamoured bv this test that it would like this 
procedure to be publicised extensivelv so that it is adopted in 
everv convevance system in the countrv irrespective of the size of 
the proiect. Needless to say that larger systems will have to be 
broken clown to smaller units for testing and the test parameters 

will need to be modified suitably for an overall test. The Team is 
confident that its introduction all over the country, will rectify 
many of the maladies with which the irrigation sector is presently 
suffering. 



2. PERFORMANCE TEBT 

The test coveru the folbowing ob~ervations and is meant to 

cneck its performanea at Pull designed diechnrge. 
(a )  Discharge of canal immediately below Mead Regulator 

(b) Discharge at offtaking point of each minor and in each 

minor 

(c) Travel time of water from head to different points upto 

tail 

(d) Discharge at head of each outlet and discharge at its 
tail 

(e) Travel time of water from head of outlet to the last turn 

out 

(f) Identification of reaches with disturbances and with 

heavier seepage 

(g) Actual loss of head in various structures 

(h) Seepage losses 

(i) Leakages from structures . 
(j) Full supply level is marked on all structures and 

profiles including those on field channels 

It also permits conclusions to be drawn on points mentioned 

below: 

(I) Capability of canals to carry designed discharge 

(2) Heavy seepage reaches requiring treatment 

(3) Travel time of water and time taken for stabilisation of 

FSL 

( 4 )  lmprovements/touching up needed in structures and canal 

(5) Actual FSL compared to designed FSL and its hydraulic 

gradient 

(6) Actual losses in different parts of the system and total 
losses 



At aomplotien i , e ,  at Bench Mark f V  Stage, tha  ayatarn $B ale0 

tested $or sparational flexibility with varying  discharge^ going 

down t o  up to 50% of the full doaiqned d i ~ e h a r g a .  Y t  indicatee: 

(a)  The canal releaae~ required for different rotation@ of 
outlatts 

(b) Actual loosee in canals with varied discharges. 
(c) Feasible operational tsequence of outlets and control 

structures 

The observations to be taken are the same as for performance 

test. 

(a) The test enables following conclusions to be drawn: 

(i) Discharges required for operation of different 

sets of outlets, 

(ii) Actual canal losses c~mpared to designed losses 

and their variation with lower discharges 

(iii) Feasible operational sequence of outlets, use of 

control structures and matching canal operation 

(iv) Travel time for different discharges 

(v) Sizes of obstructions needed in parent channel to 

draw full discharge in outlets for lowest channel 

discharge. 

4 .  TRIAL RUN 

Prior to having performance/operation tests done jointly with 

management wing, RMIC 61 SAEC the construction wing has been 

conducting its own trial run to identify shortcomings and to 

rectify them on their own. It is understood that the GOM/ID 

propose to make it a part of the total performance procedure. 



5 .  DETAILED PROCEDURE FOR THE TESTS 

To conduct the elaborate tests described above, considerable L 

preparatory work has to be done. Temporary Cut Throat Flumas(made 

of plastic) have to be fixed at a number o f  points, persons have to 

be detailed at all points duly equipped with proformas and watches 

to take periodic readings* Patrolling is arranged all along the 

canal. r 

r 

The GOM/ID have drafted a detailed Technical Circular giving 

complete step by step preparations to be made, observations to be 

recorded including the type and level of supervision needed at 

different places, The draft rolates to conducting this test on 

minor irrigation projects. Since this draft is comp1.ete in .itself, 

a copy of it is enclosed as Annexure C-2 instead-of incorporating 

these details into the body of the report. 

It may be mentioned that our split Team which went to Nagpur 

had made a request to have part performance test conducted on one 

of the sub-projects. The CEI Nagpur was good enough to have it 

organised on Wakeshwar MIS. As sowing season was on and Longer 

canal running could upset farmers' schedule, he was requested to 

have a sample of six outlets run. The details of the test have been L 

incorpcrated in relevent annexure IV for this sub-pro ject . The 

Team was very happy to see the canal taking discharge at 

appropriate levels and the field channels drawing required 

discharges which were going down to their tails. The intention of 

having this done was to have a first hand feel of how the test is 

being performed in th& field and its effectiveness. The Team is 

glad to record that its opinion that the test is very v.ital was 

further confirmed both by seeing the water going down to farms as 

also by the scientific way in which the ID staff was going about it 

in practice. All 

persons deputed at different locations precisely knew what they had 

to observe and how. It was found that all of them realised the 



importance of the test and were koan to do it with all a!,ncority. 

Tho Team would like to specially thank the C E I  Nagpur and his 

staff right down to sub-professional staff for making it posaible 

for us to witness this part-test. 

6 .  CONCLUBIONS 

a. Inspite c?f having developed large areas under irrigation 
projects, the I D S  of all states in India have always been at the 

receiving end of public criticism. The Team stronaaby feels that 
mption of these tests for all irriaation svstems of the countrv 
y e  very major edse out of the public reactions to 

jrriaation facilities. The ado~tion would ensure desired SUDPJY oc 

yater to each farmer and he will reqain trust in its de~endabilitv. 
With a riystam that'is capable of adeqaate farm delivery, if timely 
supplie:a, as needsd, are given by the ID, the production from these 

project~e will achieve its peak in a very short duration. Except for 
unoccupied lands or lands not under plough and with the support on 
agriculture made available through AD or Universiti.es, the Team 
feels that full development should be possible within three to five 

years. Given a system where water supply is assured and timely, the 
farmer will continue to improve upon yields from crops adopted at 
present or by changing uver to still better crop patterns. This 

process of adoptihcj modern agriculture techniques for higher 

returns from lands has necessarily to go on but its basic starting 

point is dependable irrigation. The Team is of the opinion that 

adoption of these testa all over the country will set the ball 

rolling. 

b. The Team would like to mentian an apprension also at this 
stage. There is always a likelihood of some lacunae remaining in 

conveyance systems. In most cases these come to notice only when 

the system has been operating. The IDS that adopt these tests will 



have to make provisions for rectification of such bonafide 

shortcomings in the project estimate. If such rectifications start 

recoiling on the staff, it is likely that the tests may be 
prescribed but may remain on books only, as many other 
well-intentioned orders are staying. 

7. RECOMMENDATIONS 

(a) Farmers' involvement from initial planning stage followed 

by performance test has infused confidence both in the farmers and 
the ID about the reliability of the system. This needs to be 
adopted on all irrigation systems irrespective of their sj.ze. It is 

recommended that the process be given widest possible publicity for 

adoption in India and other developing countries. Other donor 

agencies can also be apprised of this unique success story. 

(b) The Team recommends that suitable precautions for the 
performance test not avoidably recoiling on staff should be devised 

and built into the system. An exchange c,f thoughts in ID at all 

levels may be helpful. 

(c) The Evaluation Team would hasten to add its belief that 

the confidence ckeated in and by the ID with the farmer is but a 
first step in deriving full benefits from the irrigation system. 
The potential has been created, it must next be exploited and held 

in place. The farmers1 organisations, management information 

system, and agricultural support services are the other necessary 

components of the package evolved in the MMIP. Needless to say 
that while the performance test .is the f ore-runner, the other steps 

must follow. 
, 



D. INSTITUTIONAL DEVELOPMENT AND LINKAGES 

1. INTRODUCTION 

The Maharashtra Minor Irrigation Project is intended to 

increase irrigation efficiency in the state by improving the 

management and physical infrastructure irrigation systems including 

distribution, application and utlisation of water below the canal 
outlet. The project envdsages close intci.qction of all concerned 

agencies and institutions namely irrigation engineers, agricultural 
scientists and scientists of allied disciplines and sociologists 
as well as the beneficiery farmers. Specific roles have been 

identified for the different agencies at different stages of 

irrigation planning, operation and monitoring. 

Specifically the Project involves close interaction between 
the following institutions directly related to irrigation planning 
and development and efficient irrigated agriculture: 

(a) Irrigation Department (ID) 

(b) Agricultural Departmnent (AD) 
(c) Ground Water Survey and Development Agency (GSDA) 
(d) Agricultural Universities (AU) 
(e) Land Development Banks 
(f) Farmers Organisations. 

2. IRRIGATION DEPARTMENT (ID) 

The Irrigation Department is the lead agency for planning, 
construction and management of tank based minor irrigation schemes 

under the project. At the state level ID is headed by the 

Secretary Irrigation who is assisted by Chief EngineerIJoint 



Secretary (Minor Irrigation). The direct responsiblity for project 
implementdtion at the field level lies with the Chief Engineers of 
the six irrigation administration regions of the state. For the 
effective planning, construction, evaluation and monitoring of the 
schemes under the Project the following special 
Committies/Cells/Units have been created: 

a. unor Xrrlaat~on Comrm. I L 'ttee [U) 

The Committee is chaired by the Secretary Irrigation with 
representatives from agrict~ltural, rural development, finance, 
planning and other departments at the state level. The Committee 

provides overall policy and operational guidance for the Project. 

b. S~ecial AmraisaL And Supervision Cell (SASC) 

The Cell is headed by a superindenting engineer and supported 
by two executive engineers, four assistant engineers, one 

economist, one statistician, and two deputy engineers. The Cell 
has the responsibility for preparation of appraisal reports, 
coordination, planning and design of MI schemes, maintenance of 
liasion with implementing agencies, USAID and GO1 as well as 
manpower training and development 

c. Snecial Analvses and Evaluation Cell (SAEC) 

The Cell is headed by a superintending engineer. It has three 
executive and coordinates the activities of soil and topographic 
surveys, water engineers, five-deputy engineers, two economists, 
two agronomists, two statisticians, and one socioligist under the 
direct control of the Chief Engineer, Pune Irrigation Region who is 

designated as the Coordinating Chief Engineer for the Project. The 

following three Units function under the Cell: 



(i) Subject Studies and Pilots Unit 

(ii) Modeling and Data Unit 

(iii) Monitoring, Evaluation and Survey Unit. 

Each unit is responsible for studies in its respective area. 

d. fjauional Minor Irrbation Cells (6JMICL 

There is one RMIC in each irrigation administration region 

under the control of the respective Chief Engineer. The Cell is 

headed by an executive engineer with two deputy executive 

engineers, two sub-divisional agricultural officers and four junior 

engineers. it is responsible for monitoring the project 

construc:tion and assisting the irrigation circles in the respective 

regions in the preparation of project reporfs for MI schems. It 

also monitors distribution system planning and land development 

works of MI schemes in the region. Further, it assists in data 

collection and minor irrigation model application for preparation 
of scheme reports, ensuring quality control in the schemes as well 

as monitoring and evaluation of the schemes in the region. 

Jrriaation Circles 

The regular irrigation circles under the chief engineer are 

responsible for planning and construction of MI schemes. They are 

well staffed according to the GOM norms. 

3. ,, AGRICULTURE DEPARTMENT (AD) 

Services provided by AD include: 

i) Dissemination of information on improved agricultural 
technology amongst farmers of MIS command areas, 

ii) Planning/monitoring of input requirements and 

distribution, 

iii) Soil conservation and land development works. 



In addition, a number of stato sector schames in horticulture, 

livestock, cashcrops, etc. are the responsiblity of the AD. Thase 
services are operated through the regular organisational network of 
the AD. 

AD is headed by the Director of Agriculture. It has 7 

regional divisions covering extension and input planning. Each of 

the regional divisions covers 3-4 districts and is headed by a 
joint director of agriculture, assisted by deputy directors and 

superintendant agricultural officers. Below this level the 

responsiblities are coordinated at the district, block and village 
levels. Planning/monitoring of inputs operates through the 

agriculture development officers, block development officers and 

agricultural extension officers. 

The soil conservation section of agriculture department 

(ADISC) is responsible for carrying out Part I and Part I1 works of 
MIS at the field level from the point where the ID responsibility 

ends. The AD/SC has 40 soil conservation divisions and 200 sub 

divisions under the control of an Additional Director (Soil 

Conservation) at the state level. The soil conservation program at 

the regional level is headed by a joint director of agricuLture and 
at the district level by the divisional soil conservation officer. 

The sub-divisional soil conservation officer functions at the 

sub-divisional level. The block level program is under the 

agricultural superviser, each of whom have about 25 agricultural 

assistants to work at the village level. 

The agricultural extension .program of AD is under the direct 

charge of Additional Director of Agriculture (Extension). At the 

regional level the program is'headed by a joint director and at the 

district level by the subject matter specalist: The sub-divisional 

agricultural officer functions at the sub-divisional level and 

block development officer at the block level. The grass root 

worker at the village level is the village extension worker (VEW). 



Each VEW has the responsiblity for 4-5 villages. Most of the areas 

covered under the MIS are included in the Training and Visit System 

(TLV) of Agricultural Extension. The T&V provides disseminition of 

latest information on agricultural technology (crop varieties, 

input requirements, cultural practices, plant protection 

requirements, marketing etc.) to the farmers. 

The Project hacl envisaged that about 2 years prior to the 

scheduled completion of an AID financed MIS, the AD would assign 

one VEW to each of the systems. The VEW was to be trained under 

the Project and was to assume the responsibility of helping in the 

organisation of Outlet Committees and familiarising the farmers in 

efficient water management. The VEW was to obtain guidance from 
subject matter specalists (SMS) in water management which the 

agriculture department had agreed to provide to each district with 

an AID financed scheme. The AD was to establish two demonstration 

chaks in each MIS to serve as models for efficient irrigated 

agriculture. 

4..GROUND WATER SURVEY AND DEVELOPMENT AGENCY (GSDA) 

The Maharastra Ground Water Survey and Development Agency is 

organised in the Department of Rural Development and is responsible 
for the development and utilization of ground water potential in 
the state. It is well staffed with professionals. GSDA assesses 

the potential and extent of ground water development in different 

identified watersheds of the state. The GSDA, responsibility in 

MMIS is regular nronitoring of the ground water resource position at 

the pre-project stage and at different stages of the post-project 

period in the region influenced by the MI tank and its watar 
distribution system. The project provides for an appropriate 

strategy for effective conjunctive use of surface and ground water 

and the development of guidelines for the utlization of ground 

water in the area under the MIS command. 



5 .  AGRICULTURAL UNIVERSITIES (AU) 

Maharshtra has four agricultural universities, each serving 

the four distinct agro-climatic regions of tho state: - r iaat ion reah- 
i Mahatma Phule Agric. Univ., Rahuri Pune & Nasik 
ii) Punjabrao Krishi Vidyapeeth, Akola Amravati & Nagpur 

iii) Marathwada Krishi Vidyapeeth, Parbhani Aurangabad 

iv) Konkan Krishi Vidyapeeth, Dapoli Konkan 
8 

Each university is headed by a Vice Chancellor who exercises 

overall control of the activities assigned to it under MMTP. The 

Director of Reserch of the University has the direct charge of the 
project at the university level and extends the required support 

for the implementation of the pilot activities agricultural support 

to the farmers of MIS. The Director of Reserch is supported by two 

other scientists at the university level. The operational area of 

the university is the region of their responsibility at the state 

level. The responsibility of the project in a particular MIS lies 

with the head of the research station of the university/assoicate 
dean of the agricultural college in the area. They are assisted by 
a team of subject matter specialists in the disciplines of 

agronomy, agricultural engineering, agricultural economics, 

extension and soil science. 

Though it was envisaged that the AD would assume the 

responsibility to implement the technology transfer program of 

pilot projects of each AID supported MIS during the implementation 

stage, this assistance was not forthcomming. However, AD later 
agreed to assume the responsibility in case 23 MIS, out of the 
total of 90. Therefore, the major responsibility for establishing 



t.wo p i l c ~ t  projects in each MIS, except tho 23 mentioned above, was 
assignet1 to the different agricultural universities as under: 

(1) M.P.A.U., Rahuri . 24 

( 2 )  P.K.V., Akola 18 

( 3 )  M.A.U., Parphani 12 

( 4 )  K.K.V., Dapoli a 
62 

Tho universities were assigned the responsibility to recruit 
one VEW for each of the MIS which was assigned to it under the 
program, They were to work under the guidance of the senior 

faculty of the university who were assigned responsibility for the 

project. The university scientists, assigned to work on the 

project are given suitable honoraria for their work. 

The agriculture department and the universities are 
responsible for developing action plans for efficient farming 
practices and obtaining the relevant data useful for irrigation 

farming. It was required that the university staff established 

effective coordination with the AD staff in the respective areas. 

The major activities of AD/AU included the establishment of 2 
pilot demonstration chak each MIS. The programme included the use 
of efficient croping patterns, adoption of improved crop varieties, 
land development for efficient irrigation farming, appropriate 

agronomic practices for the crops and land preparation and field 

layout for efficient irrigation, Eertiliser use management, weed 

control and irrigation planning and management, including economic 

analysis. 



6 .  FARMERS ORQANIZATION 

The central object of MMIP is not construction but 
in~titutionaldevelopments and improved irrigation managemont below 
the outlets. The association of the farmers in planning water 
distribution system layout and efficient irrigation farming 
practices are well focussed. Development of farmers organis-ations 
in MIS system planning and operation are diecussad in Section E. 

7. USAID IMPLEMENTATION ARRANGEMENT8 

UsA~DlIndia has a project Officer responsible for the 
management and implementation of the MMIP. A Project Committee 
with representatives of all relevant USAID offices provides 
assistance in implementing the required USAID actions. 

At the field level, a Liaison and Coordination Unit (LCU) has 
been established at Pune. The Unit is headed by an irrigation 

engineer (team leader) and has specialists in irrigation agronomy, 
computer science and irrigation engineering. Short term 
specialists in sociology and community participation are also 
available to the LCU. The LCU keeps close liafson with ID in 
planning and design of MIS, and in the field in monitoring work and 
to understand the problems encountered in MIS operation. Efforts 

are made at the LCU to bring in the latest concepts and technology 
in MIS planning, design and operation. It has macle major 
acheivments in planning, design and testing of water distribution 
system down to farm turnout, The LCU has also extended its support 
in developing micro-computer program assisted irrigation design and 
management programs, organ-isational requirments for water users1 
association for MIS, training plans and requirments for 

agricultural support program to farmers. 



8 ,  OBBERVATIONB AND FINDINaS 

Tho Evaluation Team, has arrlvad at the following con clue ion^ 
on institutional development and Linkagea in MMIP: 

(a)  The design standards and construction groceduree for the 

dam, the head works and the water distribution system of MIS 

conform to the specifications prescribed by the Mah~rastra Minor 

Irrigation Manual (1983) and are '~atisfactory. 

(b) The MMIP faced major difficulties in obtaining adequate 

support of the agriculture department. The provision of one VEW 

for each of the AID supported MIS about 2 years before the 

commencement of irrigation could not be implemented. The AD, 

however, agreed to take up pilot demonstrations in 23 MISS out of 
the total of #90 schemes under the project. It extends to all the 

MISS the type of help which is available to farmers in non-USAID 

assisteci projects and in non-project areas under its usual 

functioiling. Essentially this assistance was limited to the T&V 

system of agricultural extension in AD. 

(c) The soil conservation wing of AD was to undertake the 

responsibility for the implementation of Part I and I1 works of the 

project. However, these works have not been done by it. With the 

difficulty experienced in getting the required AD support, the ID, 

in cooperation with the LCU, tried to obtain a greater involvement 

of agricultural universities in extending the required agricultural 

support to the project, than that was envisaged orginally. All the 

four agricultural universities of the state were involved in this 

program. A VEW was required to be recruited by the respective 

agricultural university for each of the MIS in which it was 

participating and in most projects which have become operational 

this has been done. The universities have also developed an 
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organizational atsucturo for the $mplem@nta%ion of the  pilot 

grojeata in MIS and for extending the required agriaultural 

technology tranefer aervice amongst the Carmere of MMIP, 

(8) The succees of the progrem of! involving agriuttltural 

univeraitie~ in MMIP has betan varying. In eome of the echemes, 
sspacially in the Amravati and Nagpur regione, the farmers were 
appreciative of the assietance provided by the University. The 

University had established a few useful, demonstratione in farmers' 
fields on new crops and improved crop visriaties. The University 
team introduced a few improved agricultural implements for land 

shaping, formation of border ridges and f~vrrows as well as improved 

seed drills for sowing. Assistance was also extended in plant 
protection. Introduction of sunflower, a cash crop, for instance, 

was appreciated by the farmers in many of the projects visited by 

the Team. In most cases the VEW had the required knowl.edge for 

assisting the farmers. He obtained guidance o? subject matter 

specialists of the University whenever required. In some of the 

schemes there was evidence of cooperation between VEW of the 

University and the VEW of AD under the T&V system. 

(e) In some of the schemes, which the Team visited, however, 

the support given by the VEW and the university subject matter 

specialists, was inadequate to achieve the objectives. of the 

Project in the area of integrated agricultural development of MIS 

command areas. In one of the schemes visited by the Team in the 

Aurangabad region the VEW had visited the project area only three 

or four times during the rabi crop season 1990-91. He was 

stationed over 100 km away from the project site and could not 

contribute anything substantial to the agricultural production 

program in the MIS command area. In most of the schemes the VEW 

provided some assistance to the farmers in identifying crop 

varieties and adopting improved cultural practices. However, a 

systemic approach to the problem was lacking. Soil fertility 

surveys were not carried out in most of the MIS command areas. 



Thio rseultad in rathas arbitrary reuommsndatisn@ on bertifiserfii 
and miaro-nutrient$, P l a n t  pretsetisn marvice required 
rtrengthaning. 

(f) In m a ~ t  af tha MI8 v i g i t a d  by thrs Taam thera wad no 
coardination batwecan the extenuion wing eP AD and tho univoraity 
taam which wag working in the project. 

(g) Significant programa under Part 19 work@, as enviaaged in 
the Project, were not peen at any of tha projects inspected by the 

Team. Efforte an land shaping for efficient water distribution 
through surface irrigation methods (except throufjh farmers own 

intiative) and effective on-farm drainage and erosion control was 

generally lacking the MIS command areas. 

(h) Effective communication between the specialists of AU and 

the AD was inevidence only at a few places, even though 

opportunities for combined training of specialists drawn from both 

the organizations as well as other agencies were provided in the 

Project. 

(i) The Project envisaged the establishment of demonstration 

of efficent water management and agricultural production programs 

on a pilot basis in two chaks in each of the MISs. Though there 

were some good demonstrations of high yieldirrg crop varieties and 

introduction of new crops like sunflower in small areas of a few 

farmers the whole chak demonstrations as proposed in the Project, 

could not be verified at the season of the year when the Teaal 

visited. 

(j) The linkage of AD, AUs with ID cumprise of the following: 

(i) AD has a representative in the Minor Irrigation 

Committee at the state level. It lays down the general policies of 

MISs and provides the operational guidance to the Project. 



(11) The Regional. Minor Irrigation C s 1 . l ~  comprising of 

two Sub-Diviuional Agricultural Officers have established linkages 
with the staff of AD a t  the regional. level. 

(iii) Informal aeeociation/consu2tation of T&V staff of 
Agriculture Dapartment with ID and'AU staff. 

The linkage of AU and ID staff are as follows: 

(a) Joint cr2fort of ID and AU staff in distjussions w,.':h 

* farmers on the layout of irrigation distribution system, cropping 
patterns, selections of crop varieties and irrigation scheduling to 
suit the scheme of rotational irrigation supply at canal outlets. 

(b) ID arrd AU officials participate in estimating the water 
requirement of crops and irrigation scheduling using concepts of 
consumptive use of water by crops and critical crop growtli stages ... 
and management allowable deficts of soil moisture. 

9. CONCLUSIONS 

(a) ID has developed a useful organisational structure at the 
state and regional levels to support an intensive program of 

improvement in MIS design, construction, evaluation, operation and 
management. It has provided the required support to MMIP in all 
these areas. 

(b) Amongst the support organisations specially set up by ID 
under MMIP it is likely that the Regional Yinor Irrigation Cells 
may be retained as. a regular brganisation of the Department to 
provide for the required coordination' and support to minor 
irrigation projects in the ~tate. The Cell has an interdiscipl- 
inary staff comprising irrigc:ticn engi~ieers and agricultural 
scientists. It is also likely t h a t  the Special Evaluation and 
Analysis Cell aay be retaj,oed w!th nodified functions to se, w e  as 

a central organisation f ~ :  t:ompila";on and processing c ~ f  hydro- 



meteorological data and providing an effective coordination and 
assistance service to an integrated program of MIS development and 
management. 

( c )  The agricultural support program to be provided by AD, as 
envisagad in the MMIP could not materialise, except for some local 

support by the T&V winq of AD. The late stage tranafer of the 

responsibilities of agricultural support to the universities has 

also not been very effective, except for some success stories on 
introduction of new cash crops and some improved agricultural 

implements. 

(d) While ID was logically recognised as the lead agency for 

the implementation of MMIP, AD with an equally important 
1'. 

respons Lbillty was not assl.gned a major partnership in the project. 

Funding under MMIP was essentially limited to ID while GOM was 

required to allot special funds for the agricultural support 
program. In actual practice, however, no significant effort in 
alloting special funds to AD or assigning a lead role to it appears 

to have taken place. Incentives like the data processing facility 

support which was extended to ID was not made available to AD. A 

main rdason for the lack of interest of AD for a special 

involvement in MMIP could possibly be attributed to these factors. 

(e) The lack of a major involvement of AUs to MMIP could be 
attributed to the following three main points: 

(1) Inadequate financial support and incentives to 
AUs in MMIP, including travel grants. 

(2) Absence of adequate agricultural engineering 
support to MMIP activities assigned to AUs. 

( 3 )  Non-provision of senior staff in AUs specifically 

to support MMIP. 

(f) A major limiting factor observed in MIS command areas has 

been the lack of attention to land develoyniant, especially land 



le 3lling, soil conservation works, on-farm drainage and efficient 

water application methods. These are essentially agricultural 
engineering activites. Of the four agricultural universities in 
Maharashtra three have well developed agricultural engineering 

faculties with highly qualified and experienced staff in the 

specialised area of soil and water conservation engineering. The 
Team could not observe any significant involvemsnt of this faculty 
in the universities1 agricultural support program to MMIP. At 
present the AUs activities are mainly confined to agronomy. The 

universities also lack an effective organisational structure and 
adequate funding to support the program. 

10. RECOMMENDATIONS 

(a) The Team is of the view that agricultural extension at 
the state level being the responsibility of GOMIAD, should be 

taken up by it in MIS, giving special emphasis as provided in the 

Project since the MISS are intended to ser .re as models of 

integrated development of land and water resources for efficient 

irrigated agriculture at the state level. 

(b) Any difficulty which AD may have in providing the type of 
support as envisaged in the Pr,oject should be discussed at the 
state level and ways and means developed to ensure the required 

agricultural support to the Project. 

(c) For sustained agricultural support to the Project it is 
essential that GOMIAD devel.ops a suitable organisational structure 
and support mechanism for an effective involvement in MIS. 

(d) The state agricultural universities have highly qualified 

specialists in various disciplines of arr.ricultura1 science and 

related technology. Benefits of the findings at the University 

should be availed by the speciahists in AD/ID and transfered to the 

farmers in the project areas. 



(e) Land dsvelogment is to be situation-specific in most 

parts of Maharashtra. This is because of the generally undulating 

topography and the predominantly shallow soils. The system of 

contour bench levelling/land smoothening coupled with conservation 

farming practices like (1) contoyr cultivation, (2) growing of 

broad strips of close growing crops alternating with intertilled 

crops, (3) provision of masnory check dams at volunerable points, 

and (4) erosion proof outlet st'ructures at appropriate locations 

are the requirements of the prol/ect areas in land development. 
These are essentially on-farm engineering activities which could be 

carried effectively by qualified agricultural engineers. 

(f) Since appropriate land development technology for MIS is 

yet to be established in a major way in the state, it should be 

demonstrated to the farmers by establishing demonstrations on pilot 

basis in selected USAID supported MISS. The Team recom-mends the 

establishment of two such pilot demonstrations covering the entire 

command... area of selected chaks having different topo-graphical 

situations in at least one MIS in each district of the state. 

(g) On-farm training of farmers in the use of land levelling 

equipment and land shaping procedures should be conducted in all 

MISS. 

(h) Availability of impienents and farm power for land 

development are limited in the project areas. Land levelling is 

essentially a one time operation. Hence, small and marginal 

farmers cannot be expected to purchase their own implements and 

possess independent sources of power (bullocks/wheel tractor). 

This service is to be organized through group efforts, preferably 

through the water users' association or by establishing 

agro-service centres or by encouraging individual entrcprenuers. 



(i) On-farm drainage works need to ba provided 1.n the MIS 
command area to ensure effective drainage of rainfall runoff and 
preventing soil erosion due to accumulation of runoff at vulnerable 

locations and at points were field drains join the outlet drains. 

The work would essentially comprise of land shaping effort to 

provide for unrestricted flow of runoff at non- erosive velocities 
and will not in most cases necessitate const-ruction of drains. 
Small drop structures may be provided at selected locations to 

prevent soil erosion. If AD/SC cannot provide the required 

expertise in the design and co~~struction of drainage structures 

this work should be taken up by the Irrig-ation Department through 

their agricultural engineering staff. 

(j) A 'single window systema for the supply of agricultural 
inputs like quality seeds, plant protection chemicals, fertilizers 
and agricultural implements, storage and marketing of agricultural 
products and technical advisory service should be made available to 

the MIS through the water users asociations/tank committees. 

(k) The Team recommends the adoption of the 'Bench Marka 
concept in the implementation and monitoring of the agricultural 

development program in MMIP. This is in line with the similar 

scheme adopted by ID for irrigation works. The following scheme is 
suggested for the agricultural program: 

(1) Bench Mark I (Aari. 

The activities in Bench Mark I (Agr) is to be taken up soon after 

the completion of Bench Mark I1 of ID. It will comprise of the 

following activities: 

(a) Study of the soil survey report and planning of cropping 

systems and land management practices based on soil irrigablity 

classification and soil characteristics. 



(b) Study of water distribution system layout and 
understanding of the functioning and limitations of MIS. 

(c) Study of topographical maps of outlet command areas and 

planning of the land development works including land 

lavelling/smoothening, keeping in view the layout of the fields, 
prevailing land slopes, rainfall .characteristics and limitations 
imposed by soil depths. 

( d )  Planning of on-farm soil conservation structures (drop 
structures/small check dams and drainageways) for safe disposal of 
excess runoff. 

(e) Planning of on-farm surface drainage structures (small 

check dams and outlet structures). 
(f) Conduct of soil fertility survey for NPK and 

micro-nutrients and preparation of soil fertility maps of outlet 
command areas. 

(2) Bench Mark XI tAar.1 

The activities of Bench Mark I1 (Agr.) should closely follow 
Bench Mark I (Agr.) and should be completed by the time Bench Mark 
111 ID is over. 

(a) Organisation and training of farmers in land development 

and irrigation methods. 

(b) Construction of on-farm drainage structures. 
(c) Demonstration of use of land levelling equipment and 

adoption of proper procedures in land levelling/shaping. 

(d) Land levelling of the pilot demonstration chaks adopting 
contour bench levelling filling of local depressions with soil 

carried from mounds within the field or adjoining areas or other 

appropriate methods, depending on land slope and soil dept-h. 

(e) Construction of erosion-proof outlet structures and small 
scale soil saving check dams at suitable points. 

(f) Organisation of input service to farmers of MIS (improved 
seeds and seedlings, fertilizers, micro-nutrients, plant proction 
equipment and chemicals, farm power and implements). 



Bench Mark 111 (Agri) should Follow Bench March 111 of ID. 

(a)  Establishment of pilot demonstrations in one of the chaks 
of MX 

Appropriate land preparation 
Right crop variety, keeping in view yields, disease 

resistance, quality of grainlproduce, growth period, soil 
fertility maintenance, economic returns of tho crop. 
Optimum sowing time. 
Improved sowing techniques 
Soil test-based fertilizer recommandations for the crop. 
Plant protection cover 

Introduction of improved implements/machines. 
Storage of agricultural produce 
Marketing service 

- Introduction of alternative crop budgets, 

discussions on sensitivity of return to input levels 

. and market prices 
- Discussions on market prices and marketing char~nels 
- Discussions on input availability, especially a€ 

seeds of new crop varieties. 

- 
(b) Training of farmers of -other chaks in the MIS in improved 

irrigation farming technology 

(c) Evaluation of performance of 
- land levelling works 
- on-farm soil conservation structures 
- drainage structures 

, . - 63 - 



(8) Development of training aids (vieuals/leaflete) on 
improvod water management practices, 

Bench Mark IV (Agri) will closely follow Bench Mark IV ID. 
(a)  Establishment of a s0c~nd pilot demonstration chak, 

preferably at the lower reach of the chak. 
(b) MotivatJ,on of farmers of all chaks of MIS to adopt 

improved agri~ultura~ practices. 

(c) Continued evaluation of performance of soil conservation 

and drainageworks/structures. 
(d) Organization of 'Single Window System' of supply of 

inputs and service to farmers of MIS through farmer associations. 
(e) Establishment of well defind storage and marketing 

service of agricultural produce for farmers of MIS. 
(f ) Denlonstration of 

(i) improved irrigation methods 
- Contour furrows 
o Pulsed furrow irrigation technique 
o drip irrigation 
o supplemental irrigation through sprinklers 

- continued discussions on crop budget, changing market 

prices and opportunities. 
(ii) Introduction of vegetable and fruit trees and 
related technology. 

(4) (i) Techno-economic evaluation of the agricultural 
production program: 
(ii) Continued evaluation of performance of soil 
conservation and drainage works. 

(1) The existing organisati.ona1 structure in the agricultural 
universities may not be able to carry out the functions listed in. 
The organisational structure in the university will have to be 
strengthened adequately to carry out the functions effectively. 



Tho LCU can oxtond eubstantiul eupport in this program and develop 
detailed guidelines on the different subject areas. The SAEC and 
RMIC of ID should also extend major assistance in the program. An 
effective linkage of kU and ID should be established with AD 
especially in the 1'LV extension wing and the soil conservation wing 

(m) A major constraint in the implementation of a strong 
ayricultural support program is a viable financing arrangement. 
The Project stipulates that the GOM should make available the 
required funds to AD for its involvement in MMIB. IIowever, this 
has not materalised in a significant manner. The Team is of the 
view that the lack of interest of AD is mainly due to its 
insufficient involvement in the Project and lack of financial 
support and incentives given to it in ,cornparision in line with ID. 

The normal agricultural support to program farmers should be a part 

of the regular activities of AD and no seperate funding is called 
for. However, special activities envisaged in the Project require 
provsions of additional funds for staff and inputs for the 
establishment.of pilot demonstration projects. These funds should 
form a part of the Project cost. , 

(n) AD should establish an appropriate organisational 
structure to ensure an effective agricultural support program. The 
possibility of having Regional and Diyisional (District) 
Agricultural Sup,port Cells for MIS may be examined. The Joint 
Director of Agriculture (Soil Conservation) and the Joint Director 
of Agriculture (T&V) should chairlco-chair the Regina1 Cell and the 
Divisional Soil Conservation Officer and the Subject Matter 
Specialist (T&V) should chairlco-chair the District Cell. They 
should have adequate representation from ID and AUs. Additional 
posts of Block Development officers may have to be provided for the 
supervision of agricultural program. There is already one VE?? 
provided for each MIS. An effective and well defined linkage 

should be established with the RMICs and the Regional Agricultural 

Support Cells. 



WATER USER S ASSOCIATIONS AND FARMER PARTCIPATION 

1eINTRODUCTION AND BACKQROUND 

The ostablisrhment of farmers,organizations to participate in 

the operation and management of the MIS was an key element in the 
USAID/MMIP. Efforts to establish and strengthen farmers 

organizatons were strategicaly incorporated throughout the 

project. To a large extent, these efforts appear to have been, and 

centinue to be successful. 

Special study No8. I1Analysis of the On-Going Studies of How 

Best To Organize Farmers for Opperation and Maintenance Minor 

Irrigation Systemt1 provided the basis for the structure of the farm 

level organizations under this project. This study reviewed the 

long history of farm level organizations dealing with irrigation in 

Maharashtra and provided a set of "Draft Rules for Outlet 

Committeesl1 (appendix 1, Special Study No 8) and "Draft Rules for 

Formation and Functioning of Tank Advisory CommitteeIt (Appendix 11, 

Special study No. 8) . 

a. Outlet Committees 

The basic unit of farmer organization is the outlet committee 

( also referred to as the chak committee). It is made up of five 

elected members from among the farmers served by a single outlet 

one of whom is elected as the I1Outlet Committee ChairmanN. Its 

principal duties are to take responsibility for the maintenance and 

cleaning of the field channels, to collect water applicationstto 

help prepare irrigation schedules, t3 ensure that irrigation is 

completed as scheduled,to restrict demand within the water 

allocated to their field channel, to maintain the flow in the field 

channel, to liaison and coordinate with the canal inspectortand to 



collect en annual per heatare ceas to bo accumuaZated and uood to 
pay for necessary repairs to drop etructures, field turnout6 and so 
forth. 

Each MIS, according to Special Study No.8 was to have a tank 
committee comprised of the chairpeysons of the outlet 

committees,and varioue members of the Irrigation and ~griculture 

Department. Under government order, the tank committee is now made 

up of five members from a group of eligible irrigators out of which 
two each will be from the tail and middle outlets and ono From the 

head outlet. The primary duties of the Tank Committee under the 

USAID/MMX project are to decide the general crop pattsrn and period 

of irrigation for each outlet in a rotation, to supervise the 

schedule of irrigation, to settle disputes, to impose fines and 

penaLities as appropriate and to be responsible for the maintenance 

of the canal system up to the outlets. 

2.  OBSERVATIONS AND FINDINGS 

a. Farmer Participation During Construction Phase 

Benchmark I1 required among its many,provisions that the 

farmers accept the layout of the field channels, i.e. the 

distribution system below the outlet, and indicate their 

concurrence in writing duly signed by the village leaderlchairman 

of the outlet committee. ~his-provision guarenteed that farmers 

would have an early awareness of the project and perhaps begin to 

build a sense of ownership and responsibility. Cultivators at all 

of the projects which the team visited reported having had the 

opportunity to comment on the layouts. In numerous cases, they 

reported that changes were made on their suggestions. 



Benchmark f V  called for the eatabiiehmont of the outlet 

committere "to aaeure that the echame  it^ effectivaly utilizedtt The 
outlrt commltteea were in place at all of the projactrp which 

members of the Evaluation Team viqited which had complsted BM-ZV. 

Project documents from non-visited project8 show the same euccese 

with formation of the outlet committees. Membere of t h e  Evaluation 
Team triad with leading queration~l and sluggestiona of gos~ible 

problemo to destroy the cu2tivatort~ or outlet comm1,ttee 

chairgersonls confidence in their ability to manage t h e  
dietribution of water along their field channels. However, given 

the newness of the projects, none of them have yet experienced 
their system in complete operation and have not yet had to mobilize 

the labor that will be required to clean the field channels either 

for supplemental irrigation duringthe current Kharif season or for 

the coming Rabi season. Also, the outlet committees have y e t  had 
to deal with water scarcit v which is certain to occur given that 
the systems are designed with a fifty percent reliability. In all 

cases howevertthe outlet committee chairmen seemed totally 

confident. nWe know the proportion of the total acreage that each 

of us irrigates and we will supply labor for cleaning on that 

basistt , said one of them . 

c.GOM/ID endorses USAIDIMMIP Farmer Oruanization Conce~ts 

As reviewed in Special Study No.8, there is a history of 

water user type associations in Maharashtra dating back hundreds of 

years. Drawing on this experience, and that gained to date on the 

USAID/MMIP, The GOM/ID on 21st March 1991 issued Government 

Circular No.CME-1091/(122/90)-IM(R),Forming Tank Management 

Committee / Outlet Committees on Minor Irrigation Projects in 

Maharashtra with Anncxure 'At, Guiding Principles for Formation of 

Water Users Associationsu, Annexure 'Bt, "Model Structure for Water 

Users Associationw, Annexure C "Guiding Principles of Water 



Ueere Aeaec!iatdqnll end Annexura , "Bread Brinaiglee to be 
fnaorporated in  tha Agratament Betwegn tha Irrigation Deportment and 
the Water Ueare 4aaociation11, Under thie order eeme ehsngee have 
beern made t o  tho farmor organizakiansl of the tlSAXD/MMXP. The 
outlet oommittooa remain with virtually tho same raogoneibilltiee. 
The tank committees howevtiic will be trenaitianal to the £srm#tion 
of Water Users Aaaoeiation (WUA). The WUA ,to be g~verned under 
tho general lawo whiah regulate cooperative@, will be the farmer 
organization which will alseume reeponraibllity for the operation and 

the maintenance of the entire dietributlon system including all 
water courses and field channels. Except for this, the tank 

committee will have the same duties as under the USAID/MMIP These 

duties will of course be taken up by the WUA on the formation of 

that body. 

3 .  PROBLEMS ENCOUNTERED AND SOLUTIONS 

A report from the LCU of May 1991 gives the result of a 

formal survey of the farmer water organizations at fourtci. :: .:r' the 

USAID/MMIP. This research shows that work remains to bu ti*.ne in 

organization, and in training and raising the level of awareness of 

the members of the outlet committees. According to this study, on 

an average, the job is about 50% complete. 

Indeed, project documents report that forming the outlet 

committees has not been without its problems. Arguments over the 

routing of the field channels are disrupting irrigation in a few 

places. However for the most part ,the formation of these 

committees proceed smoothly. 

a.Cleanina of Field Channels 

The field channels had not yet been cleaned for the coming 

cropping seasons at the time of the Evaluation Team visits. This 



w&a on projaotu which had6 had aithar ona or ne f u l l  irrigati~n 
seaaens eo that tho timo tor cleaning thca akannslu id tipproaching 
for the tirat tima. The amount 0% claaning %a bs dena on eeme sf 
thr prsjeata whara the field ehsnnsla are ruaegtib%a to uiltatisn 
from rainfall runeft is quite axtsn~live. It would bar ureful to 

drtsrmine i f  it can be eceomglirhed in timo to mugply the 

t&ilenbere Birmt aa gar the plannod water digtribution eyetern, X t  

i a  im~ortant ko identify any probbsme ae they may aria@ ae part sf! 

the effort to create and maintain the outlet committees. 

The Evaluation Team noted that by virtue of the topography 

and positioning of the main canals, there is considerable 

difference in the length of the field channel per irrigated hectare 

that the various outlot committee members will have to maintain.For 
example on one project selected at random the meters of field 

channel per i-rigable hectare varies from 24m/ha, to 78m/ha. across 

the different field channels Greater dif f icultier;: might be 

expected on those where the length of channel per irrigated hectare 

is high. This raised the question on one or two projects where 

the field channels were quite long, Lf this had been considered in 

the positioning of the main canal and/or in demarccting chaks. 

Reshuffling of farms from one chak to another needs to be examined 

in such cases as shifting of the canal is no longer possible. There 

is some evidence that farmers have done some of this on their own. 

In summarv. the GOMiID s h i h e  

field channels in MIS desisn. 

c.pormation'of Tank Committees 

The tank committees are just now being formed in some of the 

projects in one of the irrigation circles visited by the team. In 
Amravati Irrigation District, tank committees have been constituted 

for eight of the eleven USAID/MMIP in the District. The chairman 



of the committee at the Dattapur MIS told the Evaluation Team that 

they were willing and ready to take over the system. He thought 

that initially they would require some assistance, however he was 

confident that they are up to the task. The chairman of the tank 

committee from the Rajur MIS was present at the same meeting and 
told a similar story. In contrast, the farmers and outlet 
committee chairmen at the other projects that the Team visited 

seemed more reluctant to shoulder the responsibilities of the tank 

committee, particularly the maintenance of the main and any minor 

canals. 

d. Relative Maintenance Burden , 

One possible explanation for the difference in attitude may be 

the relative robustness of the systems. The Dattapur MIS is the 

most solidly constructed of any of the projects which we visited. 

The drop structures and field turnouts had been built in place of 

stonework and concrete and are in excellent condition. There was 

little evidence of siltation in the main canal from either erosion 

from rainstorms or from reservoir waters. Maintenance of this 

system will be a much less demanding job than. in, the case of the 

Wakeshwar MS in Nagpur Irrigation Circle. There the drop 

structures and turn-outs' were precast and are showing signs of 
deterioration after only one partial season of irrigatian. 
Because of the land slope and soils, this system will inherently be 

more difficult to maintain and hence cultivators are more reluctant 

to take it over. This does not mean that they are not enthusiastic 

about the project, for they are. The Sectional Officer for 

Construction has done an outstinding job of developing relations 
with and working with the chak committees. 

Another possible contributing factor to the relative 

enthusiasm for the formation of the Tank Committee is the relative 

length and capacity of' the main canal and any minors conrpared to 

the area irrigated on the different projects. The higher this 



ratio, the greater the burden which must be assumed by the Tank 

Committee. For example, on the Wakeshwar MIS ,the maintenance . 
burden for the main canal will be approximately .0059mcm kms. per 

hectare of irrigable command while for the Burikanathe MIS, 

.0130mcm kms, Thus the tank committee at Burikanathe will be 
assuming almost twice the maintenance burden per hectare of 
irrigable command as at Wakeshwar. 

This is not to suggest that the tank committees can not 

ultimately take up the task, only that different systems may have 

to be operated for longer periods of time before sufficient 

experience is gained so that the outlet committees feel ready for 
the tank committee step. In addition, there may be a rational for 
establishing the state governments contribution to maintenance of 

the main canal system up to the outlets on a formula basis which 

takes into account the canal bed slope, number of structures to be 

maintained and the canal length area irrigated ratio. No doubt the 

total State allowance for maintenance reflects the circumstances 

under which the canal has to be maintained. However the policy 

which has been adopted of crediting the Tank Committee with a flat 

25% of this amount to help cover their maintenance costs must 

necessarily mean' that cultivators on different projects will be 

assuming quite different situations when they take over the 

operation of the system. The GOM/ID needs to develop a formula for 

assistinu the tank committees with the cost of maintenance of the 
canals and minors which reflects the relative burden beinq assumed 
bv the WAUs on the different MIS. 

4. CONCLUSIONS AND RECOMMENDATIONS 

a.Reasons for Success 

In the opinion of the ?valuation team, the success of the 

outlet committees and tank committees to date can be attributed to 

five factors. First is the involvement of the cultivators during 
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BM-I1 in the laying out of the field canals. This involvement 

created, as it must have been designed to do, an early 

identification with the project. The ikrigation authorities, by 

involving the farmers, were making a .statement that they were 
concerned that water would be delivered as promised in n manner 
that was as convenient as possible to the farmers. Second was the 

training'given to the deputy engineers for construction who were 
responsible for motivating the formation of the outlet committees 

This training was provided by a private sector Eir,m under the 
guidance of the LCU. The participants were taught leadership, 

conflict resolution,organization and listening skills. Third was 

the positive response of the senior and. junior officers in the 
respective irrigation districts to involving the farmers in the 

construction and then in the maintenance. phase of the projects. It 

was apparent to the members of the evaluation team that these 

officers valued the relationships which they have and are forming 

with the cultivators. The impact of irrigation department 

personnel getting closer to agriculture and the farmers khan they 

may have been, could effect irrigation and irrigation j)olicy in 
Maharashtra forever. Fourth was the carrying out of the 

"performance test1' during BM-111 and the "operations testw in BM- 

IV. These tests attracted the attention of the cultivators, and 

among other things , created confidence in them that the 

irrigation department intended to create the capacity to deliver 

water as promised. Fifth was the total level of activity created 
by the USAID/MMIP in the project areas. The university and 

subject matter specialists , the sectional officer's organizational 
activities, the visits of the members of the LCU team, and on some 

projects, the activities of the Department of Agriculture seem to 

have created an atmosphere of positive expectations that motivates 

the farmers organizations. 



b.Sustainibilitv of the Concept 

Government of Maharashtra,Irrigation Department Circular 

No. 10911 (122190) -IM(R) , which e~ta~blishes the legal framework of 
outlet committees, tank committees and water users associations on 

minor irrigation works in the state, of which there are thousands, 

is a strong statement in regard to both the impact and the 

sustainability of the farm-level-organizations experimented with 

under the USAIDIMMIP. It is impoortant that USAID extend the MMIP 

for another three years so that the successes recorded to date can 

be confirmed as more experience is accumulated with the MIS 

proiects . 
Under the continuation (1) the GOMIID should provide 

communications traininq for sectional officers with the further aim 

of inteqratinq the ca~acitv to offer such traininq into the 

proqram of WALMI (2) the GOMIID should be responsible for 

documenting the effectiveness of the outlet and tank committees 

under periods of water stress with the intent of determininq what 
I 

assistance the committees may require, especiallv in the beainninq 

years , in operatinu the svstems. This documentation should be 

undertaken bv the staff of each of the Irrisation Circles and the 

results summarized at the State level. The LCU or its eauivalent 

should establish the framework and data collection methods an4 

train the resnonsible ID staff in order to ensure a uniform product 

and to capture lessons to be learned from the many different 

situations on minor irrisation svstems in Maharashtra, (3)the 

GOMIID should document the experiences of the outlet and tank 

c~mmittues in the maintenance and repair of structures for the same 

reasons and usinq the same methodoloqv as suqqested in (2) above. 



Environmental Concerns 

As mentioned elsswhere in this report, the eva1uat:ion team 

expects that the experiences gained from the USAID/MMIP will be 

closely studied by Irrigation Departments throughout India. It is 
well known that minor irrigation works are expected to become 

increasingly important in expanding food production because among 

other things of (1) a lack of appropriate sites for large and 

medium sized projects and (2) the opposition of environmentalists 

and project effected people to large projects. Many 

environmentalists argue that minor irrigation projects are 

environmentally preferred because they typically have relatively 
less effect on projected effected people and because any negative 

environnental effects are more local and easier to mitigate. Again 

as mentioned elsewhere , it is recommended that the GOM/ID create 
the capacity to manase the MIS as conjunctive use systems as is 

consistent with an environmental amroach to irriaation 

develo~ment , . . 

d.'Environmentallv Sensitive Field AD~lication Practices 

In a related manner, the Evaluation Team is of the opinion 

that the USAID/MMIP offers an excellent opportunity for 

experimenting with cultivators capacity to employ methods of 

irrigation which are more environmentally sensitive and would 

increase application efficiencies and thereby the benefits from the 

projects. This is especially true in the case of lift irrigation 

schemes which are associated with the project MIS and in the use of 

ground water as a part of the policy of integrated use of.surface 

and ground water. 

A project extension would allow for experimenting on several 

projects with the cap,acity of outlet committees to incorporate 

hand surge furrow and small basin irrigation into the water 



rotation system along the watercourses. The long field runs on 

many of the projects (often in excess of 100 meters)and the clay 

content of the soils suggests the potential for savings both in 

applied water and in the time required to irrigate using surge 

irrigat:Lon techniques. This could. result in reducing soil 

erosion,in reduced drainage and helping to prevent rising water 

tables particularly in the area close to the reservoirs. It is in 
these regions where prob:Lems may .be occurring on some of the 

projects even at this early stag& of development. The Evaluation 

Team recommends that USAID extend the MMI ~roiect for a period of 

three' vears in order establish the ca~acitv of the WUAs to 

incorporate irrisation practices into 'their rotations which will 

increase irrisation efficiency and create more environmentallv 

sustainable MIS. The lessons learned from this effort could have 

broad a~~lication in India as well as around the world. 

The suggested environmentally managed MIS study should 

be developed through the LCU or its equivalent who would be 

responsible for coordinating a training program <or the 

sectional officers and canal inspectors from the chosen MIS on 

surge irrigation techniques. The LCU should also be responsible for 

developing a program to document the results and to extend the 
results as is warranted. WALMI may be in a position to provide 

assistance on the technical aspects of the suggested pilot effort. 

d. Summary 

In summary. the Evaluation Team considers the efforts to 
establish workins farmers orqanizations to have been a success 
within the time that the USAIDIMMIP effort has been in oreration. 

The im~act will likelv be felt on minor irrisation svstems in 

Naharashta for decades to come throush the orders adopted bv the 

- - Government of Maharashta, Irrisation Department in Mav 1991. The 



op~ortunitv to contribute more to the successful operation of these 
oraanizations is sreat and should not be lost. The relationship 
between robust reliable irrisation svstems, smoothly functioninq . 
farmer oraanizations and a productive aariculture needs to become 
firmly entrenched. 

5. RECOMMENDATIONS 

11) USAID should extend the MMI project for three years to 
insure that the full experience of farmer orsanizations is realized 
and documented for use in other resions of the country and around 
the world.This should include the capacity of the orsanizations to 
utilize environmentally sensitive irrisation ~ractices~in their 
rotations and water manaqement practices. 

(2) The GOMIID 'should create a capacity to train the 

additional mantjower needed for the full implementation of the 
GOMIID order on water user orqanization. N.G.Ots can be emploved 
for establishins the trainins capacity within the I.D. 

( 3 )  The GOM/ID should conduct pilot studies on usinlx N.G.Ots 
to orsanize WUAts. 

( 4 )  The GOMIID should conduct ~ilot studies on the outl& 
committees capacity to handle water savins irrisation practices 
such as surqe irrisation techniques. These techniques have the 
potential to increase irrisativn efficiency and well as make MIS 
the svstem more environmentally sustainable. 

( 5 )  The GOM/ID should develo~ins an outreach prosram to 
explain the total concept of the USAIDIMMIP to other regions and 
states. 



6 ( The GOMIID should evaluatina the ca~acitv of the tank and ) 

gutlet committee to handle the maintenance functions with attention 

to the possible need for qovernment to contribute as a function of 
svstem characteristics such as the lenath of the main canal 

relative to acres irriaated and the nature of the terrain. 
8 

( 7 )  The GOMIID should evaluate' the experience of the tank and 

outlet committee in dealina with ~eriods of water stress, 

especiallv in the earlv years of-the project. 

( 8 )  The GOMIID should create the capacity to manaqe the MIS as 
I 

conjunctive use svstems as is consistent with an environmental 

appr'oach to irriaation. 



F. ORGANIZATIONAL AND STAFF CAPABILITIES 

1.INTRODUCTION 

MMIP provides for an e'ffective and sustainable organ.Lsationa1 
structure for the efficent management, monitoring and evaluation of 
MIS. It has an effective.program to develop staff capabilities in 

irrigation, agriculture and related areas to msure an efficent 

irrigation water management program for a high level of 
agricultural productivity on a sustainable basis. Details of 

institutional development and linkages are discussed in Section D. 

2. ORGANIZATIONAL CHANGES 

a. Irriaation De~artment 

Irrigation Department (ID) has developed an , ,,excellent 
organisational structure for planning, monitoring and evaliiation of 
MIS at the state and regional levels, The following are the 

special committees/cells established by ID for MMIP. 

(1) State Level 

(i) Minor Irrigation Committee 

(ii) Special Appraisal and Supervision Cell 

(2) C~ordinatins Chief Enaineerls Level .. 
(i) Special Analysis and Evaluation Cell 

(3) Resional Chief Ensineers Level 
(i) Regional Minor Irrigation Cell 

Responsibilities and functioning of the above committees/cells 

have already been discussed. The following organisations have been 



very effective in the implementation of MMIP, especially the 
institutional and management levels: 

(i) Regional Minor Irrigation Cells. 

(ii) Special Analysis and Evaluation Cell.. 

Though the above two calls were established as a part of MMIP 

activity, their roles in minor irrigation development in 
Maharashtra have been appreciated by ID for adoption in other minor 
irrigation systems in the state. During the discussions with 
Secretary Irrigation at Bombay the Evaluation Team was informed 

- .  that it is likely that the Regional Minor Irrigation Cells will be 
retained on a 'regular basis in the state for the effective 

implementation of the minor irrigation projects. There is one RMIC 
for each of the six irrigation administration regions of the state. 
F:ich RMIC is headed by an executive engineer with two deputy 

executive engineers, two sub-divisional agricultural officers and 

four junior engineers. The Cell is entrusted with the 

responsibility of monitoring the progress of the project at 

different stages. It assists the irrigation circles in the region 

in the preparation of project reports and coordinates the 
activities of agricultural support program in MIS. The Cell also 
assists in data collection and model application in the operation 

and management of MIS as well as monitoring and evaluation of the 

schemes. Continuation of the Cell at the regional level as a part 

of the state program will be a laudable action towards acheiving 
better results from minor irrigation projects in the state. 

The Special Analysis and Evaluation Cell, attached to the 

coordinating Chief Engineer, Pune Region, is responsible for (1) 

special studies and (2) pilot schemes planning and design and 

diagnostic analyses of schemes proposed for rehabilitation. The 
Modelling and Data Unit of the Cell is responsible for (1) the 

develolpment of Minor Irrigation System Model and (2) data 
collection and model application. The Monitoring, Evaluation and 

Survey Unit of the Cell is responsible for (1) bench mark and . 



follow-up surveys through the agricultural universities, (2) 

compilation and scrutiny of reports on special studies, pilot 
activities and scheme reports. It also keeps liasion with LCU, 
agricultural universities and other agencies connected with the 
MMIP. GOM is examining the feasibility of continuing the Cell on 
a regular basis in ID or delegating some of its functions to RMICs. 

The Directorate of Irrigation Research and Development (DIRD) 
of ID, has been providing valuable assistance to MMIP in developing 

and evaluating concepts and criteria for the operation of minor 
irrigation systems, especially .in the area of canal scheduling. 
DIRD also takes up special studies on evaluation of irrigation 
structures, and drainage and land developmentaspects of irrigation 
projects. Their continued involvement in MMIP/MIS will be valuable 

in strengthening the programs and attaining sustainability. 

b. Aqriculture Denartment (AD) 

Though AD was assigned the major responsibility of 
agricultural support to MMIP, very little has been done by AD in 
support of the Project. It extends the usual agricultural support 

to MIS farmers. No organisational structure has been established 

in AD to extend the special support required for MMIP. 

c. Aaricultural Universities (AU) 

Since AD was unable to provide the special support for 

MMIP the four agricultural universities in Maharashtra were 

assigned the responsibility to provide the required support to the 
project. The program mainly comprised of on-farm devc~lopment, 
water management and agricultQra1 production programs of MMIP. The 
universities formed ad-hoc groups headed by the Director of 
Research of the university and supported by two scientists of the 

university with assistance drawn from a team of subject matter 



specialists in the disciplines of agronomy, agricultural 

engineering, soil science, agricultural economics and agricultural 
extension. This group is required to provide the support needed by 

MMIP in agriculture. The members of the group are also required to 
guide the VEWs in their functioning . 

The ad-hoc groups of AUs, are to support MMIP during its 
implementation period. Since agkicultural extension at the state 
level is the responsibility of AD, the AU1s  involvement is only as 
a short term measure. However, the specialised trainning which AU 

staff will be receiving in areas like computer application to water 

management programs will enhance the capability of university staff 
engaged in teaching and research work. It will improve the quality 

01 teaching and help in orienting the university's research 

programs in irrigation and water management to problem-solving 

areas. 

3 .  FARMERS ORGANISATION 

MMIP witnessed a major effort of ID in involving the 

beneficiery farmers in MIS management. Outlet committees have been 
formed in all the canal outlets of MI schemes which have become 
operational. The activities are still in initial stage and 
substantial improvements could be brought forth in the near future. 
However, a good beginning has been made and farmers are fairly well 

involved right from the stage of finalising the layout of field 

channels to scheduling of irrigation supplies to match 

soil-plant-water-atmospheric re1 tionships. 9 With the recent 

decision of ID on farmers organisation, it can be reasonably 
assumed that outlet committees and a well defined program of farmer 

involvement in MIS management have come to stay in Maharashtra and 
its influence could spread to other states as well. ID is also 



keen to organise tank management committees and eventual.ly water 

users' associations. These steps, when implemented, will be trend 

setters in Maharashtra and at the national level to achieve a much 

higher level of performance efficiency and economy in irrigation 
systems. 

4. DATA GENERATION FOR IMPROVED DESIGN OF IRRIGATION PROJECTS AND 

SCIENTIFIC WATER MANAGEMENT 

An extensive hydrological data base has been established by 
the GOM with the major support of MMIP for improved desicyn of all 
types of irrigation projects and to generate information on 
soil-water-plant - climate relationships. A total of 275 

additional hydrological stations are being established which are 

spread over the entire state and covering the major river basins. 
The stations are of two grades depending on the number and 
sophisticaton of the equipment provid2d. The Grade A station has 
instrumentation 'for measurement of rainfall, evaporation, 
temperature, humidity,wind velicity and direction, sunshine hours, 
water quality sand silt load. Many of the instruments are of the 
continuous recording type. Grade B stations have the conventional 

meteorological instruments to measure rainfall, evaporation, 
temperature and humidity. Of the 275 stations, 52 are financed 
under .MMIP, 30 Grade A and 22 Grade B stations. Most of the MMIP 
assisted stations have already been established and the remaining 
will be commissioned within a few months. The data generated at 
these stations will be valuable in the application .of latest 
analytical procedures in predicting the water requirement of crops. 

They will also enable the use of probabilistic computer models to 
predict the characteristics of monsoon rainfall. This will enable 
crop planning to best use available rainfall and introduction of 
protective irrigation practices in kharif crop production with a 

possible quantum jump in crop yields. 



5.  DEVELQPMENT OF STAFB CAPABLITY 

The Project has included programs to improve the capablity of 
ID staff in minor irigation system design, construction, operation 
and management. They include special studies to improve the design 
criteria of MIS, evaluation of feasibility of rehabilitation 
program0 in MIS, canal water regulation, farmer participation in 
MIS management, land development and socio-economic survey. 

u d i w  a. Sgecial St; 

The following special studies were conducted under MMIP: 
- Data collection and processing and developing 
Minor Irrigation Computer Model. 

- Diagnostic analysis of minor irrigation systems for 
rehabilitation 

- Establishing criteria for setting of sill levels of 
minor irrigation tank spillways. 

- Evaluation of sizing criteria for minor irrigation 
reservoirs. 

- Analysis of rotational water.supply systems. 
- Analysis of farmers' participation in MIS. 
- Analysis of comparison of cost of land levelling and 
shaping with underground pipeline water distribution 
systems and sprinkler irrigation. 

- Baseline socio-economic surveys of farmers of MIS 
command areas. 

- Women's participation in irrigated agriculture and 
rural development in a selected MIS. 

All the above studies were conducted by leading institutions 
in the respective areas. Most of the studies have been completed 
and the reports are available to ID and other organisations. They 
provide valuable documents in improving the criteria for MIS 

design, operation and management and improving staff capability in 
the respective areas. 



(b) pilot Activities 

Pilot studies have been undertaken for in-d~pth analysis and 

evaluation of design and operational alternatives in minor 
irrigation systems and water utilization practices. The following 
pilot studies were undertaken by different agencies under the 
auspices of MMIP: 

- Selection of cropping pattern and adaptive 

demonstrations to improve irrigation water utilization 

- Conjunctive use ' &  financing of canal and gr~und water 
- Buried pipeline water distribution systems with 
sprinklerldrip irrigation and demand scheduling. 

- Treatment of minor irrigation tank catchment 
- Training of farm women in improved agricultural practices 
and improvement household appliances and activities 

In-service Trainins Prosram for ID Officials: 

With a view to improve ID staff capability in MIS the training 
courses as shown on the following page were organised by ID and 
through other agencies as a part of MMIP: ' 

In addition, special training programs were conducted for 

subject matter specialists, canal inspectors and chowkidars of 
MMIP. A training workshop in MMIP quality control was also 
conducted. Computer trainings were organised which benefitted 433 
officials of ID. 

The training courses were organised by ID and WALMI. The LCU 
provided major assistance in the organisation of computer training 
courses. The training courses have been beneficial to the staff of 
ID in improving their capability in MIS. The computer training 
courses need special mention. The Team saw with great satisfaction 

the expertise gained by ID staff in computer applications to 
irrigation projects, especially with reference to MIS. 



Table of Training Courses Organized by ID/Other Agencies for MMIP 

NAME OF COURSE NUMBER OF COURSES 

(TOTAL NO. OF CONDUCTED/DURATION 
PARTICIPANTS) 

1. Water distribution system 6 training course for 
planning and design the 6 irrigation 

administration regions, 
(274) qnd 3  combined special 

courses conducted at 
WALMI, Aurangabad 

2. Construction methods of 
Part I works 

(168) 

3 .  Hydro-met&orological 
instrument operation and 
meteorological observations 

(65) 

4. Operation and manaqement 

5. Operation and maintenance 
of minor irrigation systems 

(96) 

6. Motivation attitudes in 
MIS management and farmer 
participation 

(165) 

7 .  Orientation training course 
on water management 

( 2 3 )  

6 courses for the 
6 regions and 2 combined 
special courses 

2 courses of 6 days for 
the 52 hydromet stations 

5 courses of 3  days for 
90 MMIP hydro-meteoro- 
logical stations 

9 days training for Dy. 
Engineers and Jr. Engrs. 

5 days training of Dy. 
Engineers and Jr. Engrs. 

One week training for 
Dy. Engineers and 
Jr . Engineers 

55 day training course ID 
Engr. staff at WALMI, 
Aurangabad 



6. CONCLUSIONS 

a. The organisational improvements, special studies, pilot 

projects and training programs organised by MMIP have played a 
major role in the improvement of minor irrigation system design and 
operation and improving the staff capablity of ID minor irrigation 

projects. ID has established distinct organisational 

bodies for assistance in MIS activities. Amongst the 

establishments created as part of MMIP, the RMICs at regional =a> 

levels, comprising of qualified and experienced engineers and 

agricultural scientists, are proposed to the retained on a regular 
basis to suport the minor irrigation programs in the state. There 
is also a proposal to retain the activities assigned to the SAEC 

which would then function at the state level. 

b. The involvement of AD in MMIP has not been effective in 

as far as the Project objectives are conce'rned. The matter needs 

to be examined at the highest level in the state and a viable 

mechanism established to provide the required support to MIS. 

c. The involvement of AUs has been good, though it cannot 

attract sustainability in agricultural extension efforts. 

Maharashtra has a unique position in India in having agr.l.cultura1 

universities in all the major agro-climatic regions of the state. 

Their continued involvement will be necessary to support adaptive 

research and training programs for MIS. 

d. Development of a viable mechanism to involve farmers in 

MIS management has been an important achievment of MMIP. 

e. The hydromet data generated at the stations are valuable 
in estimating the irrigation requirment of crops and in applying 

analytical approaches to predict rainfall. characteristcs and the 

influence of weather elements in crop growth and production. The 

special studies and pilot projects have provided data and 
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information to improve the design and operational criteria of MIS 

and application of alternative procedures to solve situation 

specific problems. The training programs have helped in improving 

the staff capability of ID in MIS management. 

7 .  RECOMMENDATIONS 

a. Some of the special cells and committees of ID which have 

established their valuable role- in monitoring, evaluation and 

improve~rrent of minor irrigation systems could be continued on a 
regular basis. The most important amongst them are the Minor 

Irrigation Committee, Special Analysis and Evaluation Cell and the 

Regional Minor Irrigation Cells. Their composition and functional 

responsibilities and the number of specialists in the different 

subject areas may be reviewed with a view to strengthen the 

organisations further by giving more weightage to agricultural 

engineering and agricultural science subject areas. 

b.. Greater weightage to the disciplines of agricultural 

science is required in the special cells. The present practice is 

to include one or two agronomists in the cells. This is a rather 
narrow approach. Agricultural engineering, agronomy and soil 
science are to be given almost equal representation at senior level 
in SAEC and RMICs. 

c. The organisation of the agricultural support program of 

the university needs strengthening by giving a greater 

responsibility and involvement to the faculties of agricultural 

engineering and soil science in addition to agronomy. 

d. The functional responsibilities of AD and AUs should be 

well defined and their performance requirements quantified and 

evaluated on a fixed time frame, as in the case of ID. 

MMIP/US AID 



e. AD and AUs should be given the required funding and 

incentives in line with ID for the establishment of MIS models as 

envisaged in the Project. 

f. In-service training facilities should be problem oriented 

and extended to the staff of ID, AD and AUs to increase their 

capability in the tasks assigned to them under MMIP. ID 

g. Farmers1 training should be organised in land development 

for surface water application methods in each MIS, preferably at or 
close to the MIS site, a few months before Bench Mark I11 stage. 

Training programs in crop management, irrigation scheduling and 

on-farm water management should be organised prior to main crop 

seasons For two years after the completion of Bench Mark I11 and IV 

stages. The training programs should include visits to 

demonstration projects/chaks estabilished under MMIP to acquaint 

the MIS farmers with irrigation system functioning and train them 

in land development and irrigation farming practices. 

9. The Project envisaged the establishment of demonstration of 

efficent water management and agricultural production programs on 

a pilot basis in two chaks in each of the MISS. Though there were 

some good demonstrations of high yielding crop varieties and 

introduction of new crops like sunflower in small areas of a few 

farmers the whole chak demonstrations as proposed in the Project 

has not yet been established. 

10. The linkage of AD with ID-comprise of the following: 

a) AD has a representative in the Minor Irrigation Committee 

at the state level. It lays down the general policies and provides 

the operational guidance to the project. 

b) Informal association/consultation of T&V staff of 

Agriculture Department with ID and AU staff. 



The 1inh:age of AU and ID staff are as follods: 

a)  Joint effort of ID and AU staff in discussions with 

farmers on the layout of irrigation distribution system, cropping 

patterns, crop varieties and irrigation scheduling to suit the 

scheme of rotational irrigation supply to canal outlets. 
b) ID and AU officials participate in estimating the water 

requirement of crops and irrigatiou scheduling using concepts of 

consumptive use of water by crops, maximum allowable deficit of 

soil moisture and critical stages of crop growth. 

c) Joint training programs for ID/AU staff proposed in ,the 

program has not taken place. 



G. COMPUTERIZED IRRIGATION MANAGEMENT INFORMATION SYSTEM 

(IMIS) 

INTRODUCTION 

A computerized management information system was developed 

primarily for providing the capability to plan and manage the 
season to season and day to day operation of minor irrigation 

systems. This particular capability is referred to here as the 

'Iirrigation management information systemIt (IMIS). Creating this 

capacity established the basis for computerization of a large 

number of tasks carried out by the GOMIID. Some of these tasks are 

closely associated with the IMIS , while others are more related to 
the internal operations of the ID. 

The development of a computerized management information 

system involved four simultaneously executed activities: (a,) 
the formation of the Central Computer Development committee (CCDC), 

(b. )the procurement of hard ware and software', (c. ) training of 

personnel and (d.) the development of specialized software 

applications of which the most operationally significant is the 

"irrigation management information systemt1 

2. QBSERVATIONS AND FINDINGS 

The Central Computer Development Committee 

The CCDC, comprising of GOMIID personnel from several ID 

sections, is responsible for giving direction to, setting 

priorities for and coordinating the computerization effort required 

for the development and implementation of a management information 

system. This Committee has met periodically and actively sought 

input from the LCU. 



b. Hardware and Software 

The procurement of software and hardware appears to have 

proceeded in a reasonable fashion. The LCU unit, through the use of 

long term technical assistance and local contractors provided 

important assistance ir~ setting up tile hardware and developing 

operational procedures as well in selecting appropriate software 

packages. Eighteen microcomputers 'were set up under the project . 
Project documents show that all of these stations were visited by 

personnel operating out of the LCU in 1989 and again in 1990. The 

comments of these experts seem to have been thoughtful and 

operationally relevant. Continued site visits by micro-computer 

specialists to assist in hardware problems, expanding certain of 

the stations into regional computer centers, in initiating the 

introduc:tion of new software and in advisikig on networking would be 

productive 

(1)Com~uter Facilities: Members of the Evaluation Team 

visited the micro-computer stations at Pune and at Nagpur. At 

each of these stations careful attention has been given to provide 

a cool dust-free environment. Standard operating procedures are in 
place and the facilities were being maintained and used with a 

great deal of pride. 

(2) Available Software: A growing array of software is 

available and useable at these stations (see Annexure G-1) for a 

partial listing) The primary software packages are Lotus 123, and 

DBase. A few programs have been written in QuickBasic Applic- 

ations, (in addition to those discussed below that are associated 

with the irrigation information management system ,IMIS) for L2 

analyzing hydro-meteorological data, for project design, for 

computer assisted MIS design and for in-house accounting, personnel 

and reporting procedures. The wide subject matter applications 

that have been adopted so far suggest the integration of micro- 

computers into the GOMIID is not dependent on the success of any 

one particular application. 



At the present, the software that is available at the 

different micro-computer stations is not the same because, among 

other possible reasons, some of it has been locally produced. The 

GOMIID should develop procedures for the sharins of a~~lications 

packaaes within the ID includins WALMX which is the source of some 
packaaes. 

c. Training 

The first phase of the training program covers: ( 1) - 
fundamental microcomputer operations, (2) irrigation data and 

pro j act management, (3) management information systems concepts and 

development, and (4) 'micro-computer programming in quick basic. 

The second phase consists of: (1) computer assisted design and 

mapping, (2) image processing and geographic information systems, 

and (3) the minor irrigation system model (MI Model) demons.krations. 

The third phase deals with: (1) minor irrigation system operations 

and use, (2) hydrological prediction model operation and usage, and 

(3) using the water scheduling model. The total enrollment in all 

of these programs,to date has been approximately 820. ddditional 

training has been scheduled and will continue through the scheduled 

end of the project in September. 

(1) Results of Trainins: The training program must be 

given credit for the development of the expertise which appears to 

be in the process of creating a solid micro-computer applications 

capacity within the ID. The output of a training program is to be 

measured not only in terms of numbers of individuals trained , but 
the application of that training on the job. This Evaluation Team 

was impressed with the extent to which the training under the 

USAID/MMIP has resulted in applications in data management and in 

the creation of additional applications packages. There is an 

obvious acceptance on the part of senior administrators on the 

benefits from computer appiications and they seem very supportive 



of the personnel under their supervision who have undergone the 

training and are now contributing to the day-to-day operation of 

the Maharashtra Irrigation Division and of the management 

information system. 

(2) Traininu Needs: Given the recent decision of the 
GOMIID to extend the structure of farmer organizations for dealing 

with irrigation that was used in the USAID/MMIP to all minor 

irrigation projects in the state, there will be a need for more 
personnel trained in micro-computer applications. There is also a 

need to complete the full training program for participants already 

associated with the micro-computerization effort. The Evaluation 

Team endorses the recommendation of the Final Report,Sheladida 
Associates, Inc. of December 1990, USAID, Contract No 386-0000-C- 

7265-00 ,  p31 thru 33. The GOMIID should provide for trainins of 
more personnel in basic skills, on-site visits, familiarization 

training for senior personnel, user uroup workshops, and the use of 

local consultants ta assist in software applications. An overall 

review of the computer effort will be necessarj to. provide the 

details of the aaditional proqram efforts. 

The Evaluation Team also believes that the computer 

familiarity and expertise that has been developed,along with the 

procurement of 386 type machines, justifies the introduction of 
some of the more advanced software packages available from the 
U.S. Bureau of Reclamation , U.S.Army Corps of Engineers and 

elsewhere. Familiarity with packages such as GAMS/MEMOS, which can 

handle non-linear multivariate dynamic optimization problems of the 

type that can be associated with the conjunctive use of water 

resources could be of long term benefit to the ID. The GOMIID 

should provide training in the application of advanced software 

package:;. This could be invaluable in planning aand managing 

conjunctive use and efficient field application methods for 

environmentally sustainable irrigation. This type training need 



not be provided on a large scale but could be given ovel:seas to 

one or two engineers with field experience and who are already 
trained at the masters level. 

d.  Peveloament of the comauterized Irriaation Manaqement 
Information Svstem(1MIS) 

A computerized irrigation management information system(1MIS) 
has been developed to assist managers of minor irrigation systems 
with day-to-day operations. The IMlS is comprised of two linked 
software packages (1) the Minor Irrigation Data Base ~ana~ement 
System (MIDBMS) and (2) the Minor Irrigation Model(M1 Model). The 
IMIS is the core of the Ifoperations planff which provides the 

guidelines for managing all of the irrigation and agricultural 
activities for the minor irrigation projects under the USAID/MMIP. 
The most recent edition of this software (IMIS) was distributed 
in July of this year (1991).  his is the latest of several 
versions which were modified as a result of operational trials at 

several locations during the 1991 rabi season. The IMIS 
capability is best understood by considering each of its two 
components separately. 

(1) ~a~abilities of the IMIS Com~onent MIDBMS: The major 
function of the Minor ~rrigation Data Base Management System 
(MIDBMS) is to provide users at various levels with the capability 

to search, extract, sort, and consolidate data from the various 
modules and produce reports. The software allows for 

entering,modifying and accessing twelve separate data bases which 
include minor irrigation site specific data, information on chaks, 
land ownership, crop information, billing information , irrigation 
rotation information ,tank operation and meteorological data and 
irrigation department organization details. The software can be 

used to produce standard ID reports such as daily lake level, 
seepage registers, monthly climatological summaries water 



application lists, billing registers , farmers water applications 
and so forth. MIDBMS can be used separately, but is linlced for 

operational and planning purposes to the MI Model to form the total 

irrigation management information system (IMIS) 

(2) Capabilities of the IMIS Com~onent MI-MODEL T h e 
capabilities of the MI model includes preparation of a PIP, i.e. 

the I1preseason irrigation plant1 (which is sometimes called the 
I1preliminary irrigation programu). To develop this plan the 

manager selects rotation start dates from a crop calendar ,that 

'includes ideal irrigation dates for proposed crops. The program 

tests minimum flow period and canal capacity. If the operational 

constraints are met, a preseason irrigation plan is generated. 

Another module sums the areas for each crop from the farmer's 

applications. If they fit within the PIP, the crops can be 

sanctioned, if not crop acreage must be reduced or alternative plans 

formulated. During the irrigation season rotational water 

schedules and times along the chaks and field channels can be 

calculated based on the starting date selected. Another module can 
be used for forecasting tank water availability based on the input 

of hydro-meteorological information collected throughout the 

current season. Similarly soil moisture conditions of selected 

cropfsoil planting date combinations can be monitored based on 

calculations or estimates of daily evapotranspiration, effective 

precipitation and irrigation. The model then forecasts the next 

recommended irrigation based on Management Allowed Deficit (MAD), 

the next critical growth stage and the next scheduled irrigation 

for as many as five soil/crop/planting date combinations. This 

information is to be used to provide the irrigation manager with 

guidance in scheduling the next irrigation. 

(3) m a  In~ut Issues for IMIS: These last two 

capabilities are dependent on the flow of meteorological and 

hydrological data from the site to the computer operator ,back to 



the irrigation manager and then his irrigation schedule must be 

made available to the outlet committees in time to prepare for the 

arrival of the water. 

One of the concerns of the Evaluation Team i s  that the flow of 
hydro-meteorological data from the minor irrigation sites to the 

computer center will be too slow to utilize that data for revising 

the preseason irrigation plan(P1P). At the sites visited the Team 

was informed that the data was carried to a computer center either 
once a week or once a fortnight. Given irrigation schedules of 
once every two or three weeks for most crops in the rabi season, 

this data will be of little use in fine tuning the irrigation 

scheduling. It is highly improbable that it could be analyzed and 

the results transmitted to the irrigation manager,tank committees 

and outlet committees in time to ntodify the preseason irrigation 

plan. In Nagpur we were informed that a micro-telephone network is 
to be set up within the year and that this network will help 
mitigate the problem. The LCU mentions the possibility of lap-top 
computers being provided at the MIS sites where the hydro- 

meteorological data is available on a daily basis and where the 

model output could immediately be put into action. 

Additional capabilities of the MI Model are the r-eview of 
planned and actual evaporation ,seepage, inflow, lift and 

re1eases;the calculation of application,canal and field channel 

conveyance, and overall efficiencies; and the daily irrigated area 

from the canal outlets. The use of this capability of course 

depends on data being available from the field on such variables as 

volume releases at the head regulator and delivered to outlets, 
farms, and on the fields. 



3 ,  CONCLUSIONS 

In the opinion of the evaluation team, an impressive set of 
software packages have been developed to compliment the day 'to day 
activities of the irrigation department and to facilitate the 

management of the USAID/MMI projects. The IMIS and indeed, the 

entire operational plan for managing the minor irrigation projects 

goes well beyond 'the management system available on non-USAID 

projects. 

The irrigation managemsnt information system (IMIS) has the 
potential to both increase irrigation efficiency and to make 

irrigation systems more responsive to the needs of cultivators and 

the crops which they are growing. But this svstem is as vet 

.i te and 's 'n 'ts o t rece 
urade.of the MI Model supplied by the prime consultants brinas 

briuated ~addv into the crop options for both continuous and 

intermittent flow irriuation. However issues of manaaement where 
paddy and non-paddv are mixed are not fullv resolved and thus t b  

packaue is limited in its ap~lications in those circumstances. But 

more im~ortantlv, the svstem has not vet been amlied widely enoucrh 
to determine how well it ~erforms over varvins circumstances of 
water availabilitv and irrisation svstem ~erformance. 

Excessive water losses from failing structures along the water 

courses could make careful scheduling superfluous. Likewise a 

failure of the farmer organizations to hold the rotations or 

unauthorized opening of turnouts could limit the incentives to 
fully utilize the capability of the Ii4IS. 



4 .  SUMMARY AND RECOMMENDATXONS 

a. The com~u'terized manaaement information svstem ,is in it@ 
opera- infancv.The GOM/ID should monitor and field test the 
JMIS for at least another three vears in order to identify and 
golve nroblems such as assurina a reliable flow of data from the 
Pield so that the outputs of the svstem are both verifiable and 
timely enouah to be usefu. and to determine if the farmers 
associations continue to be willins and able to manaae their water 
supplv in ways that iustifv the use of the IMIS svstem.., 

b. The GOM/ID should continue to provide computer site visits 

bv specialists from the LCU to assist in hardware and software 
a~~lication problems and to advise on ~ossible networkina within 
oraanizations. 

c. The GOM/ID should arranse for the introduction of ,more 
s'ophisticated software packaqes for analvzincr some irriaation 

issues and problems.This will involve specialized overseas training 
a few participants. Consum~tive use modellina is one of the 
important ap~lications which could contribute to the manaaement of 
environmentallv sustainable MIS. 

d. The GOMIID should provide training for more personnel in 
basic  compute^ skills and in the special software applications 

needed for operating the management information system on MIS. 
Non-governmental organizations should continue to be used in this 
effort. 

e. USAID should provide the continued use of the the outside 
consultants who have developed the MI Model because the model needs 
to be extended to be able to handle paddy and non-paddy crops in 
the same rotation. 



The early involvement of the cultivators, the performance and 

operations tests, the farmer organizations and the support 

activities to agriculture along with the IMIS are a package of 

activities which has been created to increase farm income and 

consequentially the returns from investment in irrigation. How 

critical are the various components of the IMIS to this package? 

How much,if any of the IMIS capability is necessary to insure the 

long term viability of the iarmer organizations and the integrity 

of the minor irrigation systems? It is critical that these 

questions be answered in support-of the GOMIID decision to extend 

farmer associations and operations tests to the full compliment of 

MISS in the State. 

f. The Evaluation Team stronalv recommends that the GOM/ID 

establish a system be created review and evaluation of the use 

and successes and failures of the IMIS for the purpose of 

determinins its t~tal contribution to increasina the efficiencv of 

and net returns from irriqation. The importance of the issue 

suaqests, that review should not be conducted solelv bv the 

personnel of the LCU or GOMIID but 'should ~ossiblv include 
outside consultants. 



H .  WATER AND LAND MANAGEMENT PRACTICES 

1. INTRODUCTION 

An important objective of MMIP has been to introduce improved 
design criteria and efficent Jand and water management practices to 
improve the performance of minor irrigation projects. The support 

activities to achieve this objective included the establishment of 
hydrological, stations, demonstration chaks and the conduct of 
special studies, pilot activities and diagnostic analyses to 

support planning, design, operation and management with a view to 
improve MIS design standards and obtain a high level of sustained 

agricultural production. 

HYDROLOGICAL AND METEOROLOGICAL STATIONS 

The hydrometeorological and river gauging stations established 
under MMIP are yielding data which will be of great value in 

predicting crop water requirements, adopting the latest available 

analytical techniques. In addition the lvLMIP provided computers to 

facilitate the recording and analyses of data from 542 raingauge 

stations and 82 river gauging stations in five districts of the 

Krishna and Bhima basins in Maharashtra. ID provided additional 

hardware to outfit a small computer center within the irrigation 

projects and the Water Resources Investigation Circle located in 

Pune. This center has really taken hold. Prior to the 

establishment of the center, the publication of 

hydro-meteorological data series was 4 to 5 years behind. It is 

reasonable to expect that the series could be brought up-to-date by 

1992. Reseriroir level automatic recording gauges have also been 

provided at selected sites. The data provided by these stations, 



along with the new computer capacity, will provide the capability 

to modernize the century old runoff prediction procedures, 

facilitating improvements in irrigation system design process. 

3. DEMONSTRATION CHAKS 

Two demonstration chaks were to be established in each 

MIS under the Project. However, in the absence of the special 

support of AD, the establishment of these demonstrations were 

delayed. With the AD unable to supply the necessary support 
activities, the state agricultural universities were brought ,in to 

provide the required agricultural support to the Project, including 

the establishment. of demonstration chaks. The university teams 

conducted demonstrations of improved crop varieties and cultural 

practices in some of the schemes. The introduction of new crops 

like sunflower was highly appreciated by the ,farmers who could 

obtain substantial gains @in farm income. The introduction of 
simple animal-drawn implements like two-howl seed drill, ridge 

former and leveller were also appreciated by the farmers. In some 

of the schemes demonstration chaks have also been established. 

However, this program need to be strengthened substantially. 

Agricultural engineering support was generally lacking in the 
program even in the universities1 effort in the Project. 

Similarly, the soil conservation wing of AD was not in a position 
to provide special assistance to the MIS. The universities also 

were not able to extend the required support in land development in 

MIS command areas, except for the introduction of an improved land 

leveller and ridger. 



4 .  8PECIA5 STUDIES 

USAID/MMIP assisted special studies are intended to 

provide data and information required for special needs in the 

planning, design, operation and management of MIS. 

a. Data collection and ~rocessins and developina minor 

irriqation computer model. The study involved the following 

activities: (i) Monitoring of ground water levels during 

pre-monsoon and post-monsoon periods in the command areas of MIS by 
the GSDA. The data generated will be useful in evaluating the 

influence of MIS on ground water recharge and the extent of ground 

water extraction. It will also help in planning conjunctive use of 

surface and ground water in MI schemes. Present day recording of 

ground water levels are limited to two periods, one pre-monsoon 

observation and another post monsoon observation. These data may 

not provide adequate information on water table' in MIS command 

areas with reference to crop growth periods. It is desirable to 

have monthly data of the water table in obserbation wells in the 

MIS command area to obtain a better understanding of the water 

table situation for crop planning and conjunctive use o:f , surface 

and ground water. (ii) Data collection of hydrometeo:rological 

stations of ID. Meteorological data from hydrometeo:rological 

stations attached to MI schemes are being received by SAEC, Pune 

for compilation and analysis. 

b. Settins of sill levels of MI tank reservoirs: The 

results of investigations influenced .. the revision of design silt 

load allowance of minor irrigation reservoirs to a much higher 

value, namely from the earlier provision of 1.6ha-m/100sq.m per 

year to 6 ha-m/100sq.m per year with even distribution in dead and 

live storage areas. This also required the revision of dead 

storage capacity of the reservoir. 



c .  alvsis of the influence of sizing of reservoir at 50% 
litv and c o m n d  area at 75% de~endab lit= The study 

confirmed the current practice followed by ID. 

d. Fnalvsis of rotational water supplv  system^ The specific 

recommendations which would arise out of the study which has been 

~ & t S a > t k s  expected to provide information on canal regulation 

for efficient water management within the constraints of the 

irrigation system design. 

e. Studv of the nature and extent of farmer participation on 

existinc~ MIS. The study was conducted to analyse the involvement 

of farmers in the management of some of the traditional irrigation 

systems in Maharashtra. Khajana well in Beed district, 

Ex-Malguzari tanks in Bhandara and Chandrapur districts and Phad 

system in Nasik district were included in the study. The study 

provided specific information on organising farmer groups in minor 

irrigation management. 

f. A comparative analvsis of the cost of land levellina and 

use of s~rinklerl drilj irrisation: Preliminery results of the 

study indicated that land levelling is expensive as compared to the 

cost of the wor'k involved and that of providing irrigation through 

buried pipelines and using sprinklers or drip methods of water 

application. However, sprinkler and drip methods are highly 

efficient in light textured soils and the savings in water and the 

resulting increase in the command area due to the change over to 

pressure irrigation system could often offset the savings in land 

levelling costs. Thus, the choice between the two alternatives 

should be situation specific. The study is incomplete as the design 

of the buried pipeline system could be finalised only by May 1991 

and the field work on the water distribution system can be started 

only after September 1991, when the monsoons recede. 



g. pase line socio-economic surveys: These surveys conducted 
in selected MI schemes provided a means of assessing the influence 
of irrigation system on improving ' the social life and economic 

level of the beneficiery farmers. 

DIAGNOSTIC ANALYSES EXISTING MIS 

Diagnostic analyses were carried out on 12 minor irrigation 

systems in Maharashtra. The MIS ware located in each of the s i x  
irrigation administration regions and covered all the climatic 
zones of the state. All of the 12 schemes were compeleted prior to 
1977. The scheme typically consists of a storage tank on a rivulet 

and a main canal. The annual planned irrigated areas over these 
varied from 100 ha to 650 ha. The diagnostic analyses uncovered a 
host of problems. These related to design, construction and 
maintenance of the system, including: (1) the water supply at the 

* farm gate is unreliable, (2) schemes are both poorly planned and 
constructed, (3) siltation rates are from 3 to 46 times greater 
than planned, (4) there are insufficient erosion-proof catchment 
drains so that excess rainfall runoff eroded the channels leading 

to the reservoirs and accelerated the rate of siltation, ( 5 )  

leakage at water distribution system structures range from 50% to 
90%, (6) water conveyance losses are 10 to 15% greater than 
planned, (7) there are no measuring devices to. allow management of 
canal releases, (8) estimates of CCA and ICA are ad-hoc, (9) 

there is a lack of knowledge on the part of farmers on how the 
systems operate, and (10) there is no consideration of crop water 
requirements in planning the regulation of canal supplies. Yet 
another set of problems related to both irrigation and agriculture. 
These include: (1) there is no consideration in planning given to 
conjunctive use of canal supplies and ground water, (2) there is 
a lack of communication gap between agencies, ie. ID, AD, GSDA and 

credit institutions, (3) in the absence of water users 

associations, the village. level extension service is ineffective, 



and (4) there is a lack of knowledge by ID staff concerning 
agricultural support organizations available in the area. 

Thu overall conclusion reached by the ID from the diagnostic 

analyseu was that the 12 MISS* identified for rehabilitation were in 

such bad shape that rehabilitation seemed inappropriate at that 

time, although the costs of rehabilitation were not actually 

computed. Hence, it was decided that rehabilitation was not 

justified. It was argued that the institutional problems (lack of 

fazmer organizations and support- services) for agriculture would 

restrict the returns to the physical rehabilitation of the system 

so much that the investment would not be justified. This was a 

valuable finding for it emphasized the importance of attending to 
G 

the institutional as well as the design and construction dimensions 

of MIS if the USAID/MMI project is to be a success. 

The Evaluation Team, however, is of the view that the existing 
Minor irrigation projects be considered for rehabilitation from the 
cultivatiatorst point of view, rather than using traditional design 

standards used in the diagnostic analysis. Farmers have the most , 

up-to-date knowledge of how an irrigation system is currently 

operating and what might be done to improve its efficiency. They 

have adjusted to the reality of decreased water availability due to 

reservoir siltation. Most often, if water has economic value, 

cultivatiors have adopted means of utilizing the so-called "wasted 

watertt through reuse systems. These reuse systems have become 

institutionalised within the broader irrigation system. Utilizing 

farmers experience by having the design engineer talk directly with 

the farmers to obtain their views on rehabilitation has proved to 

be a valuable and realistic cost effective approach to tank 

rehabilitation works in Sri Lanka. 
The Evaluation Team questions the conclusion that farmer knowledge 
of irrigated agriculture is not sufficently great in existing MIS 

to justify rehabilitation of the system. The outlet committee and 



the tank committee may be important components and an IMIS model 

can improve crop production and response. However, this model need 

not be based on original design standards but could use operational 

realities as its basis. As for support from AD, the Team is of the 

view that the cultivatiors of the older schemes are well 
experienced regarding cropping alternatives and practices and only 

new crop varieties and cultural practices need to be introduced. 

6. CONCLUSIONS 

(1) Adequate infrastructural facilities and support 

activities have been provided in the MMIP to achieve its major 

objective of introducing,improved design criteria and efficent land 

and water management practices in MMIP. These include the 

establishment of hydrometeorological and river gauging stations, 

computer aided data processing facilities, special studies, pilot 

activities and diagnostic analyses. They have provided valuable 

information to improve the design criteria of minor irrigation 

system components and improved staff capabilitysin water and land 

management practices. 

(2) To demonstrate integrated agricultural development for 

efficient water management and water use efficiency in the command 

areas of MIS two demonstration chaks were to be established in each 

MIS. The program has made a good beginning in some of the schemes 

but requires substantial strengthening and active involvement of 

the Department of Agriculture.- A time- bound program similar to 

the Bench Mark concept adopted by ID in the irrigation sector will 

be of great help in achieving the objective. 

(3) The special studies sponsored under the Project cover 

some of the vital areas in irrigation system design, canal 

scheduling, irrigation application methods, farmer participation 



and socio-economic aspects, Some of the studies have been 

completed recently while others are still in progress. The 

findings of the study need field testing in representative regions 

before they could be recommended for large scale adoption. 

(4) The criteria adopted in conducting the diagnostic 

analyses of the 12 existing MISs need to be reviewed. Recourse to 

farmerst views on the rehabilitation requirements and a better 

appreciation of the experience of farmers in irrigated agriculture 

could bring out a different scenerio in which the feasibility of 

rehabi1,Ltation of some of the MISs may become evident. 

( 5 )  Data from the hydrometeorological stations established 

under MMIP are being utlized in refining the procedure for 

predicting crop water requirments in MIS command areas adopting 
latest analytical procedures. It has demonstrated its 
effectiveness in improving the scheduling of irrigation supplies to 

meet the'specific requirements of the crops and the soil. A fairly 
large number of engineers of ID have received training in computer 
aided data processing in crop water requirements. The usefulness 
of the effort will become increasingly evident in the coming years. 

(6) Computer aided data processing has been adopted by ID in 

hydrometerological data compilation and storage as well application 
of improved data processing in predicting the runoff of MIS 
catchments. It has alredy brought in improvements in ID efforts in 

these areas. 

( 7 )  The introduction of new crops like sunflower and improved 

crop varieties and better cultural practices by the agricultural 
universities in MIS have been appreciated by the farmers of MIS and 
are being increasingly accepted. 



7 .  RECOMMENDATIONS 

(1) Computer aided data processing for estimating crop water 

requirements and predicting runoff of MIS catchment naed wider 
apoption to cover other minor irrigation projects in the state. 
Staff training efforts in this area require further stregthening. 

(2) The establishment of demonstration chaks in MIS should be 

given due priority. A comprehensive time-bound action plan is to 
be developed and implemented for this program. 

( 3 )  Special funds will have to be allotted under MMIP for the 
establishment of demonstration chaks as they form an important 

component of integrated minor irrigation system development. 

( 4 )  The results of the special studies need field testing in 

representative regions to assess their feasibility for wider 
iidoption. 

( 5 )  The procedures adopted in the diagnostic analyses of 

existing MIS for rehabilitation need review, drawing benefits from 

the views of the farmers on rehabilitation requirements and taking 

advantage of their rich experience in irrigated agriculture. This 
would require a departure from the co~ventional procedures in 

dragnostic analysis. 



PRODUCTION, INCOME AND EMPLOYMENT GAINS 

1.INTRODUCTION AND BACKGROUND 

Most of the minor irrigation systems completed under 

USAID/MMIP have been fully operational for less than a year and few 
of them have had more than a partial irrigated rabi crop. Given 

this state of affairs the economic and employment potential of the 

projects and their comparative success must be assepsed by 

considering such questions as the'likely time required to achieve 

the forecast irrigation intensity, farmer's responsiveness in 

adopting new cropping patterns, and the existence of project 

benefits which were not considered in calculating the ERR. Some of 

the evidence used to evaluate these questions is antidotal and was 

obtained during'the field visits of the evaluation team. 

It is a difficult task to predict farmer responses to the 

introduction of irrigation when that response is determined not 
just by the availability of irrigation water, but by input costs, 

yields, resource availability and relative crop prices at the time 

of project completition and thru later years. It is well known 

that Indian farmers are very responsive in their selection of 

cropping patterns to relative commodity prices and input costs. 

There is no reason to suspect that the farmers on these projects 

will not follow in this tradition. 

2.0BSERlrATIONS AND FINDINGS 

The economic rates of return on the ninety MIS under this 

project were originally calculated at somewhere between ten and 

twenty percent. The ERR on the typical project was in the low 

teens. These projected rates of return are only a few percent lower 
when recalculated after what has been an almost doubling of costs 

since the start the project. The reasons for the cost overruns are 

variously attributed to too low original estimates, rising labor 



cost and inflation greater than the seven percent escalator built 
into the original estimate. Ilowever nono of these explanations is 
satisfactory. Data is currently being assembled by the project 
manager in an attempt to explain quantitatively the reason for the 
cost overruns. 

On the benefit side, increases may be attributed to rising 
commodity prices and changes in the cropping patterns to include a 
greater acreage of high value crops. It is not clear how these 

increases compare to rising input costs except that the increased 

net returns have been calculated to be sufficiently great to 
maintain favorable ERRS . 

a. Com~arisons of USAID and non-USAID MIS 

All of the available evidence indicates that the rate of 

utilization of irrigation and thus production, income and 

employment potential is considerably better than on non-project 
schemes. A comparison of two USAID and two non-USAID projects 
under the Amravati Irrigation Circle which were completed'about the 
same time shows an average 25% greater use of irrigatibn in the 
USAID projects. This comparison is for irrigation in the years the 

projects were completed. Indicative of future potential, in' the 
same years, the two USAID projects were irrigating on average 1.12 

(670)more hectares per Mcft of water releases. This is an 
impressive difference in system efficiency. It suggests that if 

the factors responsible for this difference can be maintained, the 
projects which have had the advantage of the package of activities 
carried out under the USAIDIMMI have considerably greater 
production potential. 

Another comparison in the Amravati Irrigation of eight MIS 

completed prior to June 1985 shows those projects to be irrigating 

on average 26% of the rabi season irrigation potential while nine 



projectu completed under the USAID/MML utilized on average 52% o f  

the rabi season irrigation potential during tha 1990/91 rabi 
season. comparative 100% increase in utilization is anothar 

L indicator of the potential which has been creatad. It will remain . 
to be suen if it can be held in place. 

On a similarly optimistic note, the SASC in Pune reported that 
' *  

some nine of the projects had achieved 100% of the potential 

irrigation intensity in the first rabi season after the competition 
of the project. 

b. &o.iect Delays in some Ayeas 

On the other hand, there is little information available as to 

why only one of the eleven MIS projects in the costal zone of he 
broader project area has achieved benchmark I11 and the remainder 

have co~npleted benchmark I1 only. The reason given for this is 

land acc~uisition problems reported to be generic in paddy areas 

dominated by smallholdings. Clearly to date no produ,ction and 

income potential has been generated in this area. It would be well 

to determine more precisely the reasons for project delay as 

perhaps a valuable lesson related to having identified the projects 
in the first place, or to identify actions which might have been 

taken to move these projects forward. 

c. Im~acts from Hand Dus Wells 

A common element on the projects where soil and water levels 

permit, is the increase in the number of dug wells since the 

completion of the reservoirs. These wells lie both within and 

outside of the irrigable command area. They represent an increase 
in the irrigated area and as such can legitimately be included in 

an estimate of the benefit streams from the projects. In a 

similar vein, the six percent of the reservoir water that is 



available for pump irrigation is being taken advantags of on many 
of the sites. At one MIS the evaluation team observed non- 
commanded acreage in the shadow of the dam that had been fallow, 
but has been brought under cultivation by investors from outside 
the immediate farm community. An underground sprinkler system has 

been installed on an area of about 10 hectares, apparently to grow 
horticultural crops. This type of experimentation by investors more 
capable of assuming risk than the average cultivator can be 
considered a demonstration plot financed by the private sector. 

d. Other Unrecorded Project Benefits 

Two additional unrecorded direct benefits are (1) the increase 
in the availability of drinking water in areas that experienced 
shortages in the hot season prior to the construction of the 
reservoir and (2) fish production in the reservoirs. Farmers 

frequently mention the importance of the increase in the public 

supply of drinking water. The production of fish is under the 
jurisdiction of the Fisheries Department who auctions off the 
fishing rights for a given reservoir to fisheries cooperatives. 
Information is not readily available on the value of the fish 
produced and marketed by these groups and that value 'is not 

included in the calculation of the annual benefit stream from a MIS 
project . 

The GOMIID should document the additional benefit streams from 
the MIS includina well irriqation, fisheries and public water 
suw~lies. All of these of benefits are important and should be 
documented to become part of the expected benefit streams from MIS. 
The USAIDid should establish procedures to1MMIP total. project 
provides an excellent o~~ortunitv to sather this type of 
information which be valuable in providins estimates of benefits 
newlv desisned projects. 



4 .  PROBLEMS ENCOUNTERED 

a.hack of e c o d c  data and analvsis 

Thore was little evidence of information on the costs and 

returns to various cropping patterns and input levels being 

available to the farmers.This typ. of information is useful not 

only to individual farmers but also to irrigation planners. The 

team was informed that agricultural economists associated with the 

project as subject matter specialist have prepared some of this 

information, however none of the agronomists whom we encountered 

from the Universities nor their VEWs were aware of its existence. 

m e  GOMIID should establish Procedures to better inteqrate economic 

information and analvsis into the advisins and plannina cycles as 

the USA3:D ~roiect conce~t and Packaae of activities is extended to 

gther areas. 

b. Lack of Asronomic Information 

The lack of agronomic information and the availability of 

inputs is another factor which is limiting project production and 

income potential. This limitation is discussed elsewhere in this 

report.(see section E) 

c. Concern for Risins Water Tables and Coniunctive Use 

The rising water tables that have created the opportunity for 

increased project benefits are at the same time raising the 

concerns associated with high water tables and inadequate 

drainage.In a surprising number of projects the water table in some 

areas is above the three meters identified as meriting careful 

monitoring by the GOMIID. In some places it is within two meters of 

the surface. As noted elsewhere in this report, there is a need 



for a conjunctive rise approach to water management. mese US,AIDIMMI, 

proiects appear,. to this Evaluation Team to present an ideal, 

o~~ortunitv to serve as a ~ilot projects for m a n a q & x l u m  

environmentallv sustainable systems, The develo~ment of the IMIS 
provides much of the data base and analytical ca~abilitv reauirecl 
to take this a~proach.The GOMIID has an on-qoins well monitorinq 
prosram and is well aware of the importance of the issue.The moment 
may be riqht to address a contentious and important issue that has 

applications well beyond the State of Maharashtra, 

d. Employment Growth 

The employment growth and potential of these MIS appears to be 

significant. There was of course a large quantity of labor employed 
during the construction phase. In addition the growth in total 

cropped acreage as a result of the projects must necessarily have 

reduced both unemployment and under-employment. The fuller 

utilization of irrigation capacity earlier on in the life of these 

projects compared to non-USAID projects necessarily means that 
employment growth is relatively greater. The Evaluation Team heard 
testimony from smallholders who reported that if it were not for 

their project, they would have had to sell their land and seek 

employment in the city. The GOM/ID should collect emplo~nent 

information for plannins purposes.   his activity miaht be part of 
a cost accountina system. This data would be helpful in decisions 

to extend the USAIDIMMI project activities to other areas. 

4 .  SUMMARY CONCLUSIONS AND RECOMMENDATIONS 

The project has not developed sufficiently to be able to 

gather very precise information on income and employment gains as 

a result of project activities.~here is a good bit of evidence 

however that these projects are on their way to becoming relatively 

quite successful. 



a.  Jf the USAZD&J4Z packase of activities is be extended bv 
GOM to other M1S.it is important that the GOMIID uuantifv 

rent benefit and cost streams from the US-P. This 

o r u o n  would be important for project appraisal and expansion 

of the 'IJSAIDIMMIP concepts. This should include the net benefits 

grom non-irriuable command acreaqe beins irrisated from wells and 

other lift irriqation activities,fisheries development, increased 

public drinkinq water.as well as the costs of submersence and the 
Joss of income omortunities for-effected cultivators. Svstemiq 
methods for collectins this information should be developed bv the 

LCU and incorporated into the Minor Irriqation Data Base Manaqement 

Svstem (MIDBMSL 

b. A svstem of crop cost accountins should be incorporated 

within the IMIS to provide current information for advisinq 

farmers. for plannins purposes and for wrovidins a data base for 
advisinq investors in lift irriqation capacitv in the private 

sector. This system should especiallv taraet new crops introduced 

into a resion. 

Ilhe activities in both recommendation 1. and 2. should be 

initiated usins consultants workinq throush the LCU while selected 
enqineers are sent for trainins in economic analvsis at the masters 

level. The analysis beins recommended should reflect knowledse of 

ensineerina and water manaqement issues as well as of asronomic 

practice& 

c. The Aqricultu'ral Universities should develow procedures to - 
ensure that the work asricultural economists is more closely 

intesrated with the that of the asronomists and other aqricultural 

SMS (Subiect Matter Specialists). 



d .  The GOMIID should carrv out a s~eqial studv to identify 
d e t a i l l e d w h y  

I - some ~roiects never, achieved BM I&3J and tg 
puaaest wavs of aGoidins such delays or undertakina sui&-g~:- 
I '  the future. 

e. The GOMIID should insure the capability to incor~orate 
coniunctive use manacrement should be built into the irricration 
manaaement information system (IMIS) in order to helD insure the 
flow of benefits from the MIS. The USAIDIMMI Project, because of 

the capacity alreadv created bv the intesrated manasement system, 
t i e  t=estinsrountJ 
water monitorins Drosrams of the GOM/ID   resents a uniaue 
o~portunitv to establish svstems for manaqins minor irriqation 
svstems for environmental sustainabilitv. This has im~lications 
well beyond the State of Maharashtra. This is a uniaue o~~ortunitv 

that should not be lost. The MMI ~roiect should be extend foy 
three vears on the basis of this reason alone. 



J. FOLLOW UP MEASURES TAKEN AFTER LAST EVALUATION 

1. INTEtODUCTION 

The! last evaluation was done in July 1987 by a team of four 

experts headed by Dr. Jack Keller.,This report covered the two 

on-going USAID projects including MMIP 

2. FOLLOW UP ACTION 

The recommendations made in the evaluation are tabulated 

below irrdicating follow-up action taken on items concerning MMIP. 

S1. No. Recommendation Follow-up Action 

I Desisn And Implemen- 

tation 

(i) flvdrolocfical Analysis 

Research effort to 

improve upon deter- 

mination of Max. flood 

and yield be under- 

taken. Programme of 

refinement using the 

rainfall and storage 

information collec- 

ted at constructed 

systems should be 

established at DIRD. 

(ii) Performance Testi. 

(a) To be done right 

down to farm gate. 

Checking to be done 

F' 
The work of computorised compilation 

of data has started for the two major 

river basins of Krishna and Godavari 

Rainfall-run-off and PMF-Catchment 

area relationship are being worked 

out. Software for PMF, silt deposition 

and MWL is being developed for dam 

designs. This is being done at IPWRIC 

Pune. There is need for mkre comput- 

ers to take up this work in other 

regions and further Technical Support 

for a minimum of three years to arr- 

ive at meaningful conclusions.- 

It is being done for the entire 

system right down to farm gate. 

Test is attended by independent' agen- 
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at sample locations 

without prior Intima- 
tion to ID 

(b) I.D. establish 
regular programme of 
recalibrating struc- 
tures in each system 
toring with accurate 

flow measurements. 

(c) Quality control 
was a major problem 
and special efforts 

from highest level are 

required 

(iii)Discharae Outlets 
~ixed discharge 

outlets with a slide 

gate as developed at 

cies Like RMIC, SAEC and LCU and 
results are jointly signed. The Team 
also found that bobh RMIC and SAEC do 
not always give clearance of the test 
in routine and convey modifications/ 
improvements found necessary by 
letters. After these are complied 
with, the test is repeated. A sample 
letter from RMIC on Benikre contained 

as Annexur J-l. On going through 

similar record of SAEC & RMIC for some 
other sub-projects also, the Team 
coitsiders that tho tests are being 
cat-7:; s? out faithfully and surprise 

rics -ar suggested are not necessary. 

.;:he r':!::.;l.r:.ssity has not arisen on 
MMLE1 2%: ,i.:i.;r;t systems have operated 
r=ti?y Ccr uve or two crop seasons. 

The Team was satisfied with the qual- 
ity of work done on eleven MIS visited 
by them. This may have been accompl- 
isned as a follow-up of the Evaluation 

report and as a result of introduction - 
of performance test. Further pursuance 
of this does not appear necessary. - 

This has been implemented. 



Nasik bo used with 

modifications - if 
indicated by experiments. 

(iv) ak Development 
(a) Farmers1 parti- 

cipation to start 

from Planning Stage 

& to continue in con- 

struction phase follow- 

ed by field performance 

feed back & revision. 

(b) Two demonstration 

farms planned on each 

M. I. S. he reduced and 

their quality improved. 

Farmers' participation is being 

achieved in three phases at Bench Mark 

11 Stage followed in Bench Marks I11 & 

I V  Stages. Participation beyond that 

for performance, feed-back and revi- 

sions was also noticed by the Team 

on all works visited. 

So far, two chaks per M.I.S. are 

being used for demonstration. Since 

farmers are unlikely to go to see 

demonstrations on other M . I . S . ,  the 

present practice may be allowed to 

continue. The Team feels that it sho- 

uld be posssible for the regional 

universities to select some of them 

for being model farms based on agro 

climatic considerations. It may be 

mentioned that involvement of diff- 

erent universities was not found to be 
of the same level in different,reg- 

i0ns.e Team found an acute need and 

demand from farmers for continued 

advice in his field and recommends 

technical assistance to continue for 

another three years so that cropping 

patterns on each sub-project get 

stabilized,on scientific basis and 

irrigation applications get fine tuned 

to soil-moisture and computorised 



(c) Bench Mark sur- 

veys are useful and 

may be got done on 

the pattern of that 
done for Sina Project 

by Mahatma Phule Univ- 

versity. 

V) Coniunctive Use 
Program be under- 
taken to improve 

understanding of 

ground water hydro- 

logy from available 

additional data 

from existing wells 

and logs. 

1 2. Manaaement & O~eration 
(i) Operation Plan 

It should be prepared 

for normal & crisis 

include hydraulic ope- 

ration & effective 

interaction with far- 

mers 

operation plan. 

This has been done. 

A study for this was done and report 

given in September 90. It recommended. 

some further studies. The Team was 

given to understand that a report on 

on these has been prepared and is und- 

er finalisation. We could not lay our 

hands on this draft report. Looking to 
rather fast deve'lopment of conjunctive 
use and equally fast rise of water 
tables in some of the sub-projects 

visited by the ~ e a m  is of the opinion 

that this aspect is important and 

needs to be pursued. 

The M.I. System model was tried on some 

projects in Rabi.90-91; MAD curves & 

PIP were prepared and irrigation dates 

were worked out. The software program, 

meanwhile, had some problems because of 

which further scheduling & applications 

could not be tried. Fresh copy of soft- 

ware was available only in January 91. 

Difficulty is also being experienced as 



(ii) Nodifv Operation Plan 

a) Operiition plan should 

be modified after per- 
formanct: test, if Sys- 

tem cha1:acteristics 
are different from de- 

signs. 

b) Flow monitoring 

the computors are located at regional 

headquarters and there is a communica- 

tion gap. ID contemplates wireless hook 

up with sub-divisional headquarters in 
course of time. 

Back-up data of MIDBMS & MIMODEL has 

been sent to CADI (U.S.A.) for trials, 

modifications and corrections in soft 

ware. It was expected back in July 91. 

The MIS model has actually not yet 

been tried on any project even for one 

season. Its use and exposure of staff 

of ID is necessary befor; full benefits 

from that can be derived. The software 

itself will need further modifications 

depending upon feed back on its use. 
The Team feels that use of such a 
systems model is being introduced for 
the first time in India and may leave 

wrong signals if it gets discontinued 

before its implications and impact are 

fully seen and understood. The Team 

considers it essential to continue 
technical assistance for this for a 
further period of three years. 

This was being done but has not yet 

been practiced due to problems indica- 
ted in para (i) above. 

Flow is monitored all through crop 

- 122 - 



should continue & full 
performance test he 
repeated every 3 to 5 

years and plan sui- 
tably modified. 

(iii) Caution 
Even in initial stages 
before full develop- 
ment. DO NOT allow 
farmers to over irri- 
gate. 

seasons. The Team feels that an 
interval of five years should be al- 
right for repeating perf ormahce test 

except if any special problem warrants 
earlier test on a particular system. 

The Team was given to understand that 
precautions to this effect are being 

taken. It was found .that canals 
were being run only for 12 day hours. 
We have elsewhere recommended stoppage 
of this practice forthwith and have 
24 hours scheduling introduced. The 
Team fully endorses the ~eller re- 

commendations and would like to re- 

iterate it with all the force at our 
command. 

3. Water Allocation 
(i) Rotational Water SUDD~Y 

This should be tried The Team was told that,it is being 
with modifications if done. 

necessary. 

(ii) .Slab System 
This should continue in It is a normal practice in Maharashtra 
RWS as well. for crisis management and is being 

followed. 

4. Water Distribution 
(i) 0.A.-(O.C.)Related Special 

Studies 

Provide technical The studies have been completed and 
assistance to ensure outlet committees and Tank level com- 

that the two 0-A re- mittees are being formed on lines of 



lated studies funded 

under MblIP are com- 

pleted 1:o high pro- 

f essionctl standards 

and disueminated widely. 

(ii) - 
c Asencies 

Encourage private and 

public rrgencies to ex- 

periment with different 

OA organising approa- 

ches. Minimal funding 

technical assistance 

& training be provi- 

ded. 

(iii) Studies 

Sponsor careful quanti- 

tative monitoring and 

evaluation studies of 

different approaches 

to enable ID to deve- 

lop viable set of 

policies. 

5. Nanaaemcnt Informa 

tion Svstem 

(i) Assess Information 

Needs 

ID should undertake a 

formal & detailed re- 

view of its information 

needs. 

(ii) computerisation Fields 

recommendations of these studies. 

ID is experimehting with involvement 

of N G O s  and will watch the perfor- 

mance. ID itself is already involved 
in organising outlet committees on its 

own. 

Except for the ID generally keeping 

an eye on comparative functioning, no 

studies have been started. It is 

recommended that these studies be 

started and continued for a period of 

minimum three years. It is only by 

that time that comparative evaluation 

will be possible. 

(i) to (iii) 

Work on this field had been started 

by the ID. Computors were available 

to them some time towards the end of 

1988 and these were put to a number 

of other uses where needs were consi- 



ID should computorise 
the following: 

a) Administrative opera- 

tions. 

b) Planning & Policy 

formulation 
c) Design & Development 
d) Real Time Systems 

(iii)final Develo~ment 

When broad needs are 

identified, USAID 
should provide local 
& expatriate technical 
assistance to review 

needs of ID and de- 

6. Main System Hvdraulic 
Modellinq 
(a) Main System Allo- 

cation Model be pre- 

pared based on theore- 

tical benefits for 

optimum benefits. 

(b) Modify it for Sys- 
tem limitations. 

. (c) Prepare Main ~ y s -  

tem Hydraulic Model 

taking full system as 

existing into account. 

(d) USAID may pro- 
vide Technical Assis- 

tance to ID to develop 

dered more pressing. Considerably 

heavy work remains to be done. The ID 

is also far short of its computor re- 

quire ent both in hard-ware and soft- 
wart . ,I  addition they will need ex- 
pat? .ate technical assistance.to develop 
a really efficient and practical manage- 
ment information system. The Team feels 
that even their pending requistion for 

additional equipment is very much under- 
estimated. It is recommended that they 
may be advised to re-assess this and 
intermitant expatriate technical assis- 
tance should be given to them over the 

next three years to-evolve an efficient 

Management Information System suited to 

their requirements. 

6. 

(a) to (dl 
Recommendations' given here have already 

been covered under item 2 above. 

It is reiterated that continued 

Technical Assistance in this field for 
a period of three years is nece- 
ssary. Leaving this work half way would 

be nipping in the bud the development of 

a potentially very good and scientific 

operation system. In addition all inputs 

to-date will be 'completely lost till 

these are picked up from a scratch 

somewhere else under some other exter- 
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these models, to enable nally aided project. 

ID to dosign & operate 

systems and structures 

and to train its staff 
in design & operation. 

7 -  u 
Soundness 

(i) v 
Technical, Economic The recommendation does not pertain 
& Management analysis to MMIP. 

be re-eutimated in 

view of history of only 

40% utilization and 

hydrological over-esti-- 

mation. Benefits on 

account of ground water 
and emp:loyment potential 

should be included. 

(ii) Low Utilization 
A thorough study of A special study about under-utiliza- 

under-utilization of tion in kharif had been under-taken. 
irrigation potential Final action based on this study is 

particularly in kharif 
season needs to be 

made. Some of the 
reasons of this 

were as under 

-ID manages to generate 

low demand 

-There is unauthorised 
irrigation which may be 

by connivance. 

- Full crop rate is 

understood to be under consideration. 
One of the reasons for reluctance of 
farmers to ask for one protective 
watering is that they have to pay full 

crop rate. The GOM is shortly 
issuing per watering rate for kharif. 

The kharif rates have recently been 

revised on a lower side. 



charged even when only 

one watering may have 

been taken. Per wat'er- 

ing rate needs to be 

fixed at least for 

kharif arops. 

Well irrigantion, a1.q 

though fed 80 to 902 

by stored water, is not 

accounted for. 

There is of,ken a stress period in August 

which needs irri.gation suppo:rt. It i a  
felt that after promulgation of 

watering-wise rate, farmers will start 

taking water and a good part of 

unauthorised irrigation may also start 

figuring in records. 

As regards ground water, the ID at 

present has indirect control aver it 
which is not very effective. The 

Team hopes that the special study on 

conjuntive use will come out with a 

solution for the same. 

No study for under-utilization in Rabi 

season has been undertaken so far. This 

recommendation perhaps concerns other 

projects of the state and it would be 

useful to study this aspect as well. 

(iii) Social Soundness 

(a) Recommend inde- Does not refer to MMIP as there 

pendent study to know is no resettlement problem. The problem 

the plight of resettled of loss of cultivable land is, however, 

people and review policy. there. This loss, while not requiring 

To be carried two years resettlement, does result in a 

after resettlement. lowered income potential for some 

cultivators. Access to lift irriga- 

tion and employment have been a partial 

remedy for this problem on some MIS. 

(b) Lower level pipes 

to be put to draw dead 

water for drink'ing 

Does not refer to MMIP as dead 

storage is too small. 



water aupply in hot 
weather. 

(c) Traditional down 
stream water supply 
should be ensured. 

8. professional Develcg - 
merit 

(i) - 
ID should undertake 

training needs assess- 
ment study to identify 
current and future 

needs. 

(ii) Induction Tralnlnq * .  

This training is re- 
commended in three 

phases : 

I. Emphasising obj,ec- 

tives of irrigation 

11. Higher Technical 
Irrigation issues. 
111. Whenever incum- 

bent encounters signi- 

ficant shift in tech- 

nical responsibilites. 

(iii) . Walmi 
It was recommended that 
Walmi should emphasise 

on special training 

for Main System Manage- 

(c )  Does not refer to MMIP as 
catchment areas tapped are very small. 

(i) to (v) 
These are general recommendations for 

improvement in the ID as a whole and 
are not specific to MMIP. Training 
needs for MMIP were assessed and 

training program is being followed. 

The item does not specifically 

pertain to MMIP and is meant for ID as 

a whole. 



(iv) MaharashCraq* - 
It was recommended 
that Management Scie- 
nce and Economics be 

included in their 

curriculum. 

(iv) pahatma Phule 
mricultural Uni- 
versitv a 

The number and spe- 

cialization of caur- 

ses offered in Irri- 
gation water Manage- 
ment be reduced. 

9. Future Issues And 
Needs 

(i) Increased Compete- 

tive Use 
It was recommended that It is a general recommendation 
information be collec- for policy decisions by the GOM 
ted on pattern of 

adoption of high value 

crops and modern irri- 

gation technologies. 
Incentives needed by 
small holders to adopt 
this be studied. 

(ii) Information and 



ALl4uak 
Report recommended Think tank has been established at 

creatioll of internal DIRD level and has since deliberated 
THINK TANK for techni- on the following issues. 

and analytical work to (a) Conjunctive use of water. 
generatci and use new (b) Regervation of drinking water 
inf orma1:ion. from reservoirs. 

(c) ~ a b i  equivalent concept for ana- 

lysing use of water with refe- 

rence to irrigated crops. 

10. Recommended Studies 
(i) Institutional Studies 

(a) Computorisation of Refer to item l(i) 

hydrological weather 

data and developing 

appropriate hydrologic 
models. 

(b) Detailed review of 

information needs at 

different levels of ID 
(c) Comprehensive trai- 

Refer to item 5 

Refer to item 8. 

ning needs assessment. 

(ii) Em~irical Studies 

a. Conjunctive use of Refer to item l(v) 

water. 

b. Rotational water Refer to item 3 (i). 

supply 
c. Outlet Association Refer to item 4 (i) 

special studies. 

d. Quantitative monito- Refer to item 4(ii) 
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ring and evaluation to 

compare various types 

of O.A. organisations. 
Refer to item 6 e. Main system Hydrau- 

lic models to be ob- 
tained and programmed. 

f. Reassessment of tech- Refer to item 7 (i) 

nical, managerial and 
economic analysis 

g. Under utilization of Refer to item 7(ii) 

irrigation potential. 

h. Plight of resettled Refer to item 7(iii) 

people. 

2. RECOMMENDATIONS 

(a) USAID may continue to provide technical support and 

additional computor hard and soft wares for a further period of 

three years which are needed to come to meaningful conclusions of 

the work in hand. 

(b) Chak Development 

GOM/AU should select a few demonstration chaks from out of 

existing chaks based on agro-climatic considerations and develop 

them as model chaks. Farmers from different sub-projects should 
then be taken to such model chqks for training. 

fisricultural Advice 

In view of an acute need expressed by farmers and felt by 

the Team, it is recommended that the USAID may continue ~echnical 
support for ensuring that farmers continue to get at least the 
present level of advice from AU/AD for cropping patterns, modern 



agricultural practices and irrigation techniques over the next 
three years. 

(i) The report on this study should be finalised early. 
GOM should encourage conjunctive use as water tables in most 

commands have been rising fairly fast. 
(ii) GOMIID may organise firmerst training in WALMI for 

conjunctive use. 

(e) MI Svstems O~eration Model 

The model should be used from coming Rabi season on all 

sub-projects with full involvement of ID/AU/AD and its quick 
assimilation in departmental working aimed at. USAID may continue 
technical assistance to fine tune the model based on feed back 
for a period of three years. 

Caution aaainst over use of water 

(i) GOMIID should ensure that prior to full development, 
over-irrigation is not done by farmers. 

(ii) GOMIID should stop the practice of running canals 
for only 12 hours a day and switch over to round the clock 
irrigation without waiting for full development. 

(g) Bole of NGOs in oraanisina farmers 

(i) GOMIID should nominate an agency within the' 
department to look after the work of monitoring performance of 
outlet committees and Tank Level committees got formed 
through efforts of ID and those formed through NGOs. Such 

financial assistance as may be needed by GOM to augment role of 
NGOs be provided by USAID 



(ii) GOM/ID may sponsor monitoring and evaluation studies 

of different approaches to enable ID to develop viable set of 

policies. USAID may assist GOM for the studies. 

(i) USAID may provide computor hard and software as also 
expatriate technical assistance to enable GOMIID to develop 
a really efficient and practical management system. 

(ii) GOMIID may review their pending computor 
requirements for this as well as hydrological studies and USAID 
may provide the same by diversion of funds, if necessary. 

(iii) The ex-patriate technical assistancel will be needed 
by GOMIID for a further period of three years which should be 
provided by the USAID 

(i) Low Utilization 

(i) GOMIID may issue per watering irrigation rates for 

kharif season early. 

(ii) GOMIID may expedite study on low utilization in ~ a b i  

season on lines of earlier study for kharif season. 



V.  LESSONS LEARNED 

3. p e r f w c e  Based Dishurssmentst The use of PBD has proven 
to be very successful in the MMIP for achieving improved 

irrigation goals. The accomplishment of improved planning and 

design; early involvement of farmers; accelerated completion of 

the distribution system, Part I works, and land acquisition; and 
performance testing for satisfackory water distribution and 
delivery to all water users has been attained by the use of this 
method. Upcoming USAID projects, in which the achievement of 
performance oriented aims is desired, should contemplate the use 

a similar strategy of PBD. 

2 .  Com~letion of Construction: This may be more aptly put as 

ItLesson Never Learnedu. The completion of irrigation projects 
in India almost always takes a longer construction period than 
originally planned. There are many reasons for these 

construction delays which may include, interalia; increased costs 

above those estimated, shortness of appropriated funds, 

sluggishness of contractors activities, unforeseen acts of God, 

and more commo'nly just plain underestimation of actual 
performance time. The eventuality of these frequent extentions 
of construction timing should be taken into consideration by 
USAID in the funding of future irrigation projects and allowences 

made for this purpose. Many of the commonly included project 

components such as studies, demonstrations and training 

activities need additional time after project completion to be 

properly implemented. Additional project time also needs to be 

allowed for these objectives. ' 
3. Use of Performance Bench Marks: The system of benchmarks, as 

devised for MMIP, has been shrewdly framed and extreamly 

effective in achieving the desired performance goals for which it 
was formulated. It has proven to be popular with GOM/ID and 



USAID officers alike. The use of this system should be 

considered for use in future irrigation projects assisted by 
USAID and by GOM/ID, as modified for non-donor use, for 
utilization in their regular program for the implementation of 
irrigation projects. 

4. plulti~le Proiect Components: USAID Project Plans often 
include a myriad of relevant and well meaning components, many of 
which apparently have been inserted to please all of the various 

disciplines of the planning and reviewing teams. MMIP may well 
be an example of a project that contained just to many varied 
components for the principle implementing agency (GOMIID) to 
successfully oversee, carry-out and administer. This aspet of 
the project was also noted in the earlier Keller evaluation 
report. Examples of sound MMIP components which were disapproved,' 
delayed, or did not receive their due attention were: (a) 
rejecting of the rehabilitation of existing MIS's, (b) exception 
of the catchment area treatment pilot, (c) slight regard to the 
drainage, (d) land forming project proposels, poor performance by 
the AD, and (e) the lateness of obtaining USAID approvale'-for many 

of the principle project components. The lesson here may well be 

that for project success its components should be limited to only 
those that are extremely pertinent to the desired objectives. It 

may be worth consideration for future USAID projects that the 
proposals be screened and limited to components that are 

particularly germane to the goals of the project. 

5 .  Early Farmer Partici~ation: The primary lesson to be 
learned from this institution building effort is that involving 
the farmers early in the construction phase and on through to the 
completion of the MIS has a high payoff in terms of creating a 
receptive environment for building well functioning farmer 
organizations. 

6. Interaction With Farmer GrouDs: A second and no less 



important lesson is that the personnel of the irrigation 

department appear to have the innate interest and capacity , 
given just minimal training, to establish productive working 
relations with the ?arm community, This augers well for the 
development of MIS in Maharashtra. 

7.  An effective organisational 
infracture for MMIP implementation'in ID is an asnet to improving 
minor irrigation projects performance. The MMIE model of 
organisiitional improvement in evaluation and extending assistance 
in improving MIS components and evaluating the performance of the 
project has established its usefulness, viability and 
sustainability. 

8. su~aort for GOMIAD: Assigning the responsibility of 
agricultural suppart program to AD without separate provision of 

funds under the Project and asking the GOM to provide funds for 
the special activities have not produced the expected results. 
The AD was unable to perform its role mainly due to lack of 
funds, incentives and absesence a deep involvement in the 
project. To achieve the desired objective it is essential that 
the activities in the irrigation sector and in the agricultural 

sector are given the due importance and appropriate funding. 
Seperato fu:?.ding and well defined performance requirements will 
have to be assigned to both ID and AD. 

9. Intearated A~~roach to AD and ID: Differential funding 
arrangement to activities in different,sectors of MMIP may lead 
to unequal development in differnet areas of irrigation system 
performance. An integrated approach involving ID and AD at 

senior levels and appropriate funding and incentives to the two 
agencies to meet the requirement of the project are essential for 
the successful implementation of MMIP. 

10. Individualized Trainins: Training facilities in specialised 
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fields should be extended to the staff of the participating 
institutione in relation to their role in MIS activitias. The 
training courses should be specially oriented to MMIP. 

. 
11. w o n  of Comnuterized IMIS_t USAIDIMMIP has 
demonstrated quite clearly that there is a capacity within the 
GOMIID to computerize components of their planning, design , and 
day-to-day operations. This capacity depends on both the 
willingness to accept the technology and the capacity of the 

private sector to provide training and repair and maintenance 
facilities. computerization of other Government divisions can 

proceed with confidence. 

12. Com~uterization Indoctrination Period: The introduction of 

a computerized management information system for managing 

irrigation systems is a complex process requiring a lengthy 

period of trial and error and adjustment. The time period 
.-.. 

allowed in the USAID/MMI project was not long enough to complete 

the task. 

13. Computerization Cadre: The USAID/MMIP has created an 

opportunity for a body of young engineers to gain skills that 

will important in their careers in the ID. The senior 

administrators have taken pride in their accomplishments and - 
given them enthusiastic support. This is a meaningful 

contribution to the total capacity and morale of the ID. 

14. Hydro-meteorolocical Data: Systematic effort in 
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hydrometaorological and hydrological data generation and computer 

aided data processing are of vital importance In any effort to 

improve minor irrigation system performanae, The models 

introduce4 in the MMIP have the scope for wider adaptability in 

the irrigation sector in Maharashtra and other states as well as 

for international application. 

15. -tation Inadequate attention given to 

the views of beneficiery farmers on rehabilitation requirements 

and insufficient quantification of the prospects and conseqences 

of rehabilitation may lead to questionable findings on the 

feasibility of rehabilitation of minor irrigation projects. 



ANNEXURES 



STATEMENT OF WORK 

2'ho purporjo of this I 1 ovnJ nat: J.011 J 1.1 to nnr-losf: L11c 
progre~ls, effect.lvar,ooe, resulto, and probab1.e ~ u s t a i . n i l b i  l j  by of 
the following critical oomponente of tlro pro-joct with a view of 
datermining the axtent to which utnted purpoees and goal# have bean 
achieved; to idont i!ly leafsons learned; and to mnko recommendat i oris 
for (i)  COM/ID regarding further actions to consalldats gains and 
identify areas for aclditj.onc?l. technicill (7ssJ.atanco arid ( i i ) USA It) 
regarding designing new irrigatl.on ~octar pr:ajac:t.e o1,sawlraro ns 
wall as tho areas where further asaj.stat~ce may be rioecled by GOM/l.I). 
lpnrt.icular ompl~asis will be on the Pollowjrir~ project aspects: 

a. Perf ormancc based disbursement (PJJII) system and its ef I icacy 
and adaptability. . 

b, Performance testing procedures developed to ensure reliability 
and dependability of irrigation systems created under the 
project and its adoption and replicability. 

c. Standards and procedures used for errsuring progress and 
quality of construction work. 

d. Institutional development changes in GOMts perception, 
practices and understat~dj.ncjs in relation to m i.nor irri.gnt: i or1 
sector and ],inkages among irrigation and.agriculture depart- 
ments and agricultural universities forged cluririg the project. 

e. Water users associations and farmers participation in deter- 
mining layout of channels and water courses and assuming 
responsibility for operation, maintenance and management of 
irrignt ion ays tams ~rcilt~d 1:)cI.o~ t.hc p~hl i c out 1 ~ t . .  

f. organizational and staff capabilities created and developed 
for better project implementation and management. 

0 

g. Computerized MIS and its use for demand aggregation, schedul- 
ing, billing and accounting. 

h. Minor Irrigation Systemdesign/operations and efficiency: The 
extent of water efficiency increase as, a result of improve- 
ments in the design, system of distribution, application and 
utilization of water below the public outlet. 

i. Water and land management practices and policy options 
selected on the basis of data from hydro:l.ogica I s ta ti.ot~s, 
demonstration chaks, special studies, pilot activities and 



dlngnost ic analyses. I 

j .  Production, incomu and amp'loymont gains froln the water i ~ r ~ d  
land manugomant practices and off.i.cior,t irrigation ny~ltarns 
craated. (to the extent possible) 

k. Follow-up measures taken after evaluations and improvements 
achieved during the project. , 

. . EVALUATION ISSUES 

Central i s s t ~ o s  and kay ytrevtions related to these project 
components arc llatcd balow to bo examined by tho cvi~luation team 
to come up with dofinite lessons loarned and spacific rocommonda- 
tions for USAID. 

A. Cel~tral Issuc: 

Key Question: 

B. Central Issue: 

Key Question: 

C. Central Issue: 

Key Questions: 

D. Central Issue: 

Key Questions: 

l'crformi~nce based disbursement 

3. What are the lessons learned From 
the performance based disbursement 
system that was Followed in tt11,s 
project with regard to institaltional 
development and improved irrigation 
performance? 

Performance testing procedures 

1. What is the extent to which perform- 
ance testing has ensured reliability 
and dependability of irrigation 
systems created under this project? 

Standards and Perf~rmance 

1. Ilow rigoro~s and effective are qua- 
lity control and performance stand- 

I 

ards followed to ensure timely comp- 
letion anq qua1 i ty of construction 
work related to irrigation systep? 

2. Are these standards and procedures 
acceptable to officials concerned? 

Institutional development and linkages 

1. What are the special efforts made 
and being i made to strengthen the 
institutiobal linkages among irrig- 
ation and1 agriculture departments 



1%. Central. 1:r;nua: 

Key Questions: 

I?. Central Issue: 

Key Quest i.onn : 

G. Central Issue: 

Key Questions: 

11. Central Issue: 

Key Question: 

and agricultural, universiticars during 
the project? 

,2. How e;fPective and su~tain~nble are 
the inutitutional Linkageti forged 
among irrigation and ayriculturo 
departments and agricultural univer- 
sities clevelaped during the project? 

3. What are tho clianyas in yovernnient a 
po1.ici.e~ and practices related to 
irrigation sector which can be a t -  
tributed to this project? 

Wiltar I nnsoci.at i 011s ancl fnracrn 
parl:i.c.i,~);~ti on 
I. What are the efforts made to strctly- 

then water users1 associations and 
transfer responsibilities to them 
for the management of outlets? 

2. How effective and sustainable are 
the water users' associations treat- 
ed during the project? 

3. What is th,e extent to which farmers 
participated in determining the 
layout of channels and water courses 
and assuming the responsibility for 
maintaining and managing the irri- 
gation system created? 

Organixational & staff cnpab.i.lities 

1,. W l r n t .  arc thc spcci f ic  chnnrjen in 
oryan.izat.io11 s t a r 1  capabi J.j.t.icr:; 
that have resulted from the project? 

2. How affective and sustainable are 
tire orgnni.zationa1 un.its and staff 
capnbilitics devel.opcd during the 
project? 

Computerized IMIS 

1. What is the extent to which comput- 
erized IMIS was developed and used 
for demand aggregation, scheduling, 
billing ana accounting purposes? 

2. What al'e the factors responsible for 
its success or failure? 

Water and land management practi.ces 

1. What are the water and land manage- 
ment practices . and policy options 
selected of the basis of empirical 



and experimental data Prom hydrolog- 
ical stat$ons, demonstration chaks, 
SF ) Q C ~ ~ J .  gtudles, pi1,ot activj ties 
and diagt~ostic ana1.ysos comp'lated 
during the project? 

I. Ce~ltral Issue: Production, income and employment gains 

Key Questions: 1. llow substantial are the actual/- 
potential production, income and 
employment gains from the irrigation 
systems created under the project? 

2. llow do these actual/potent,ial pro- 
duction, incotre and employment gains 
resulting from the project compare ' 

between relatively more efficient 
and less efficient irrigation. sys- 
tems? 

J. Central Issue: 

Key ~uest i,ons : 2. What follow-up measures were taken 
up to implement the rccommendat ions 
made by assessmerlts conducted during 
the project? - - 

2. What were the siynif icant changes or 
improvements produced as a result of 
fol low-sup measures? 

EVALUATION METHODS 

In order to examine the above mentioned central issues and key 
questions for final evaluation the following methods are suggested. 

A. Use of Available Data 

The necessary data are already available in the following 
documents or reports which will be made available to evaluators at 
the time of evaluation. 

1. Baseline surveys conducted by agricultural universities; 

2. Monitoring and progress reports prepared by MES and IC 
units; 

3. Sub-project appraisal reports; 

4. Quarterly review reports; 



5 .  Mid-term aasossmont report by Jack Kcllor otc.; 

6. Field trip/sito visit roports by USALD officials; 

7. Reports of data collection/processing and minor irrigation 
system model; 

8 ,  Reports on completed special studies, diagnostic analyses 
and pilot activities (such as setting of sill levels, 
sizing of reservoirs, analysis of RWS, documentation of 
farmer participation, how best to organize farmors, part I1 
V/S sprinkl.crs, crop pattern sol.cct i 11-i demonstration, 
conjunct.i.va use slid gro\~ntl wntcl- tlcvc:.'l opn~c?~~l-, (: l o!.:c~l 
dj.str j.bt~ t ion  syn tom nnd ilemalid I I i I ,  cnl-c:hnlrn t 
treatment, support to women agriculturists, etc.); 

9. Trainer's and contractor's reports; and 

10. Relevant statistics compiled by GOM 4 

U. Site Visits and Discussions 

In addition to data from available documents and reports, site 
visits to at least six irrigation projects and discussions with 
concerned irrigatio~ and other officials at state, region, and sub- 
project levels are essential. The precise number of irrigation 
systems at the various staged of completion should be stratified in 
terms of the four benchmarks and one project from each strata will 
be selected randomly while ensuring regional representations. In 
addition to irrj.gation and agricultural officials: concerned, tiye 
team should meet the water users from the associations available at 
each irrigation project site. Relevant data and reports will be 
collected during the fiolcl vj.sj.ts .i.n orclcr to provide answers to 
some of the key questions related to central issues. In addition 
to the random selection, projects should be selected purposely on 
the basis of success or uniqueness to highlight lessons learned. 

In order to save time and'cover more schemes the evaluati.on 
team of four may have to split into two groups and visit 3-4 
schemes each. 

REPORTS 

The prescribed format for the evaluation report to be 
submitted to the USAID/India includes the following: 

1.. Executive Summary (covering main findings and 
recommendations) 



2. Table of Contents 

3. Mody of tho report (with one chaptcr/ucctj.on devoted to 
project background and status, evaluation issues and 
methods, evaluation team and tima-schedule, and the rest 
to major issues and conclusions separately. 

4. Annexures 

5. References 

RELATIONSHIPS AND RESPONSIBILITIES 

The evaluation team will consist of four members, of which two 
will be from the U.S. and two from India. The team will consist of 
two U.S. Specialists in Irrigation Socio-Economic and Irrigation 
Sector Evaluation respectively who are familiar with such minor 
i rr igat.i.011 pro:jacts i.n developing countries, parti.cu larl y 1.n I n d i a  
or South Asia and two :Sndian !;pocialists in :[rri.gation Manacjcmcnt 
and 1rrigati.on Engjnceri.ng respective1.y. The services of the 
.Lndi.nn spccia:l.i.~ts will ba processed by USAIL) through a separate 
contracting action. The US Evaluation Specialists will act as the 
team leader to coordinate the evaluation and report writing. USAID 
and GOM officials will also accompany the team, as and when 
required, as resource persons with observer status mainly to 
expedit~s and facilitate the evaluation work. The contractor will 
be operiitionally responsible to the Chief, PDPS/PPE and the Project 
Officer, NRM, will act as a facilitator to the evaluation team. 
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DATE 

6/10/91 

ANNEXURE 1x1 
TEAM SCHEDULE 

LOCATION 

USAII) ,  Now Dolhi. 

6/18/91 am Pune 

Pm I1 

Preliminary dbacusaione 

wi ttr M r .  Mi~ll~l-illwil ta 1 awl 

Ds, Patil 

Col l ac t  ioti of raportn and 

'l'c!ilm cli.ncrrsrt;j.ot~s, 

Discussions with 

Ilr. , J .  G r n y x c l ,  D i r .  , N I t M  

't'cam di.sci~ssiot~s & stirtiy 

Meeting ~ith 

Mr, Bollinger, Di r, USAID 
and USAID officers 

Study and Team discussion 

Uj.scuss.ions with Sacy . 
Irrig. CALI GOM and 

his team of officers. 

Team arrives 

(i) Discussions with LCU 

Team 

(ii.) Dj.scussiotis with CE, 

ID, nir. DIRP and 

their team 

Discussions with LCU TEAM 

( i )  Visited I P W R I . G ,  Discus- 

sions with  CE Pune and off- 

icers in charqe of computer 

programs 



BATE 

( i 4 ) I) i a:cutre i onrj wi t h  

Agro~~omy I+:xpart: of 1,GU 

am/Pm Prrr"unde Vlai ttad Parunde MIS, 
D i e t .  Pun@ 

am/pm Sangvi (Shbrwub) Vlaited 9angvi(Shirwul) 
& Mulikwadi and Mulhkwedi MIS of 

Dist. Satara ,  Region Pune 

u ~n ~ u n a  Dissuasions w i t h  Dir.DInD 

P"' II Disc:~~asions with CE, ID, 

Pune and his team 
Team split. Mr. Haslem and Dr. Michael went to 

Aurangabad region and Dr. Woavar and Mr. Bhatnagar wont 
to Nagpuro region 

am/pm Nagpur Team arrives 

am/pm II Discussions with CE 

Nagpur, CE Amravati 

and their team 

am/~m Telhara Visited I'alhara MIS and 

Wadeqaon Wadegaon MIS Dist. Nag- 

purl Region Nagpur 

am/~m Naypur Discussions with CE Nag- 
pur and officers working 

on computer programs 

a 1111 p~n Wakcshwor Visited Wukeshwar MIS 
witnessed Performance 

Test., D i  st. Nagpur, 

Region Naqpur 

Visited Dattapur MIS 

Dist. Yeotmal Region 

Amravat i . 



DATE TIME LOCATION ACTIVI'I'Y 

6/29/91 am/Pm Team d i s c i ~ s s i o n s  

6/30/91 am New Delhi Team arrives 

I 1  

Undangaon 

Hiwarsinga 

Lon i 

I)r j.vo t o  Aurangabncl 

Mtl I: ( l l ~  i l I~:II[ J i I ~ ( v ~ I *  i\ la. 

IioteL v i s i t e d  WALMI-  

At1 r i ~  I~ (~a \ ) i l ( l  

Meet w i t h  Chief E:ngineer, 

Auralryabad Region 

Vis i tnd  Undangaon MIS, 

Aurnri~cjabod Ili.st.  , Aura 11- 

gabad 17egion . 
V i s i t e d  Miwarsinga MIS, 

Beed D i s t .  Aurangabad 

Region 

Vj.si.ted 1,otii. MIS, 

A1trilllc~nb;itl Ilist . , Alrratlcjil 

bad Itegion , 

Visited Katwada MIS, 

I3ul.clhana Di.st.  , Amravnt i 
Region 

Meet w i t h  AG. Off ' icers ,  

Womens Expert ,  and Ill 

Off i.c;ers a t  chiel :  Etigi- 

nee r s  O f f i c e  

v i s i t e d  ~ a i a k w a d i  Dam 

Travel led  by a i r  t o  New 
DeLhi (p lane  was 9 nrs. 

1.ate) 

ilaport Writ ing 



ANNEXURE IV-A 

PARUNDE MI8 

(Viait on 6/20/91) 

cialaud 
The Parunde Minor Irrigation Schamo (Tal . Junnar , flist . Pune) , 

situated on the North west border of Pune region on the western 

slopc of Sahyadrj, range, is approachable by Pune-Nasik state highway 
up to Narayangnon and on via tho t~.i.stor:'j.c ,Slr.ivncr.i fort a t  a totn'l 

distance of GO kms. from Pune. The project was sanctioned by the 
GQM' in 1980 but major activity started only in 1985 when it was 

.included in MMIP on 6/11/85. It clearod the B.M.IV stage on 

12/3/90. 

D 

The area had fairly well developed well irrigation and is.close 

to World Bank assisted Kukedi major irrigation Project. Farmers in 
vicinity have been growing vegetables and flowers for Bombay market. 

The farmers of Parunde MIS have therefore an exposure to irrigated 

agriculture. 

One typical feature of Parunde was that farmers in Submergence 

wlDcre opposing construction of the dam and agreed only after the ID 

and the command farmers agreed to reserve water from out of storage 

for irrigating 60 Ha of land on the periphery of the reservoir by 

lift. These farmers have already installed six lift irrigation 

units and water drawn by them is being controlled on volumetric 

basis. The units are run by cooperative societies of 10 to 15 

farmers in each unit. 

The ASR of the project was approved for Rs.4.77 million. 

The revised cost was indicated to be Rs.9. ..9 million against which 

an expenditure of about Rs.8.0 million has since been incurred.. 



Z mr!rrr;f;ii~~J;,.Sillisn&~ Ksat\~csa 
ll'ho iniportslnt su l l o t ~ t  P o ~ r t u r o ~  of t h o  pcoJoct  a r o  a s  under: 

Catchment Area 7 . 3 8  Sq.km 

Avarage Annual, na i.nfal.1 ( 5 0 %  dopandnbj L J  t y )  652 mm. 
Yield 1.076 Mm3 

Gross S torage  0.939 Mm3 

Dead s t o r a g e  0.70 ~ m '  
Live Storage  0.869 ~ r n ~  
Gross Annual. Usa I.. 0194 ~m~ 
Submergence 16 Ha 

Length of Dam 290 M 

Maximum Height 20.03 M 

Length of Canal(Right  Bank only)  2 . 5  km. 

Designed Discharge a t  head 0.165 cumecs 

C.C.A.  2 1 %  I l i ~  

I . C . A .  172 Ila 

Number of Chaks 10 

I r r i g a t i o n  I n t e n s i t y  80% 

Dam And Conveyance System 

The Evaluat ion Team went  round t h e  dam, t h e  i r r i .ga t i .on  s1u.i c e  

and t h e  sp i l lway.  'I1lle f i r s t  Pi:l.ling of t h e  r e s e r v o i r  was done i n  

1989 monsoons and i r r i g a t i o n  is being provided s i n c e  r a b i  c rop  of 

1989. The dam had f i l l e d  up due t o  a heavy down pour about  t e n  days 

back. The Team found t h a t  t h e  dam and its appur tenant  works had 

been n e a t l y  cons t ruc ted  and were i n  good s t a t e  of r e p a i r s .  A 

hydromet s t a t i o n  has  been i n s t a l l e d  near  t h e  r i g h t  f l a n k  on down 

stream side. Al.:L instrtrlncnts were workj.nq and obse rva t ions  were 

being talten r e g u l a r l y .  'Ithe Team then walked along t h e  canal.. : I : t  

had s u s t a i n e d  minor damages which were repor ted  t o  be on account of 

high i n t e n s i t y  of t h e  l a s t  downpour. 

P a r t  I Works [ F i e l d  Channels) 



T ~ Q  Team than walkocl into tllroo ctlaIc~3 al.otly tho fiolil chntitroJ,s. 
While the structures and turnouts were found to be in poeition, tho 

sarthen section of field channels was in a dnmnyod condition. I n  
some reaches tho ~oction waa practically non-existent. It was 

stated that the field channels were badly damaged during the last 

heavy rains and will have to be extensively repaired by the farmers 
before they can draw water. 'IE such a demand arises during kharif 
stress period, the repairs shall have to be done before that. The 
Team felt that such a damage to field channels, when drainages have 

by ancl large boon oxel.udod, lracrls to bo I.ookacl .i ri t:o. Wlr i I c! soar! 
repairs to field channels from season to season would always have to 

be done by farmers, recor~st;ruct.ion ol: the cart11et1 scct.ior~ cvcry t.i.~iic! 

may be both uneconomical and time consuming. The land is highly 
undulating but quite a bit of land shaping has been done by the 

farmers1 themselves. This effort is changing the look of' the area 

quite fast. The two demonstration chaks were reported to be Nos. 5 

61 8.. 

Farmers1 Participation 
There are 167 farmers in flow area and GO in lift area. Their 

holdings range from 0.5 to 1.5 Ila. The chak sizes vary from 1.G Ha 

to 22.0 Ha. Outlet committees have been constituted for all the ten 

flow chaks as also for six lift areas on periphery of submergence. 

The Team met around 30 farmers of whom three from flow areas and one 

from lift area acted as their spokesmen. There was a problem oL 

reshuffling of areas between chaks 6 & 7. This is being sorted out 

by the ID in consultation with farmers. The farmerst wanted the 

alignment of field channel on chak No-2 to be modified. The ID 

officers promised to discuss the problem with outlet committee and 

sort it out. The farmers were genera1.l~ satisfied with the working 

of committees and have 

accepted the RWS for field application. They however expressed some 

doubts about a Tank level comniittee being able to manage the total 

affairs including maintenance. They would further discuss the 



matter amongst thomselvea but si~ch n thing may he poosiblae onlay 
aftar two years or so. Other demands put forth by farmers' to tho 

'lleam wars: 

(i) AU staff support available to them must be continued for F 

at least another two years. They have found tho advice and 

guldanca vory uuoful but they nood it furthor au thoy want to 

switch over to high value crops and introduce drip irrigation. 

If this support is withdrawn earlier, the adoption of modern 
agricultural practices will come to a standstill. They wanted 
a pilot study to be taken up for drip irrigation both for flow 

and lift areas at Parunde. 

( i i . )  'I'llcy wilntcd COM Assistance for land- 1cvc.l ling both I'or 

flow and lift areas on the lines givon to tribals who 

g ~ t  ' 100% subsidy. 

(iii) Rehabilitat.i.on norms as applicable to major projects 

should be ma'de applicable to minor schemes as well. 

(iv) It should be made mandatory for ID to provide employment 
to at least one member of such families of oustees who have 

been rendered landless due to submergence. 

(v) An approach road should be constructed up to the 
villages Parunde and Vaishnav wadi. 

Land- Acqu l s i t i ~n  

Of the oustees, there were four cases where families were 
rendered landless. Two families repurchased land at higher levels 

above the reservoir level and are availing of lift 

irrigation facilities. Out of the other two, one has been"emp1oyed 



by the ID as chowkidar and the other ae a laboror. The Tenm would 
recommend that their employment should be continued to provide them 
with means of subsistqnca. It is understood that no rehabilitation 

was involved in tho project, 

Observatig~ 

The Team made the following observations.: 

(i) The development of irrigation on this MIS has been 
croditab1.y fast. Against Rabi. I.rrigntl.on of 137 fia as per 

project, the actual irrigation in Rabi 90-91 was 13,. Ila and 
another 17 Ma by private wel1.s. 

(ii) Yiclds were roGortccl l~rrvo incrci~sccl two to three 
times . 

(iii) Vegetables were grown only by farmers who had well 
water available to them. 

(iv) The water table clown stream of thc dam and i n  command 
has come up considerably and a number of new wells have been 
dug both in command as well as on the left bank of the 
nalla. With good availability of ground water this needs to 
be further encouraged. The left bank wells (out of command) 
have developed about 19 lla of land. 

(v) The cultivators are not taking water in the night and 

RWS had to be revised for 12 hour irrigation per day. In 

early stages this may work but the,canal capacitj.es would 
run short if 24 hours irrigation habit is not inc:ulcated. 
This should be done without waiting for full development as 
things may go out of control later. 



(vl) Tho Team appreciutod tho farmore' keen-noss for 

contlnusd tochnicf~l uaalstunce for improvod uyriculturo and 

rsco~ntnandn t h a t  tRis bo continued for another throo yoars 

(vii) Computerized operation plan was partly used on the 

project. The Team recommends that Technical Assistance for 

this should conti,nuc for a further period of three years to 
bring about necessary refinements and make Its use o normal 

successful feature. 

(viii) The employment of two oustees by the ID should be 

continued on a permanent basis to provide these families 

with means of subsistenco. 



OANQVI (BHIRWAL) MIS 

(Vi~ited on June 2 1 ,  1991) 

The Sangvi (Shirwal) Minor Irrigation System is locatocl in 
Khandala Talukn of Satara dietrict. The conntructlon of the Projock 

d commcnccjd in l . 9 n l .  '19ho tiam and honclworka woro comp1.eted j.n May 19UU.  

Uy January 3,991 about 75% of tlic tlj.ntrI.l~~rk.i.oli !ty!;l:c.(n wi l t r  coatp.lcll.c!tl i11Nl 

30% of the Part I works were also completed. Performance test as laid 

or.lt under Bench Mark XI1 was done in February 1991. Irrigation 

activities in the command area commenced in rabi 1990-91. 

Important Project Featur' - 

Reservoir catchment area 

No. of turnouts 

Reservoir storage 

No. of drop structures 

Dead storage 

cross drainayc structuros 

Live storage 

Division boxes 

Reservoir submergence 

Length of earth dam 

Maximum height of dam 

Canal length 

Design discharge at head of canal - 
No of chaks 

CCA 

I CA 

Project cost (as of June 1991) Rs.44.27 M 

Principal crops grown Gram, sorghum, wheat, groundnut. 



(rho Team travolslod ucroos tho length of tho dam and obeorved the 
dam, spillway and irrigation siuice, tllhe reservoir was Pull to the 
f~L.11 levol , 'l'l~c 'I'oum vSe.ltoc:l the pipa aqueduct across tho opill 

channol to tho right bank, The aqueduct which was supposed to bo in 
cutting i a  axpoeed and tharo should be some concern regarding tho 
safety of tho pipo:l,ino :i,tsoJ,f for boiny atruck by debriu moving 

downstream, The tP~am then procaoded to visit some of the chaks. Tho 

water conveyance and distribution structures wore rathor well 
constructed, though there is scope for improvement. At one point the 

canal bank was eroded due to a breach caused by the runoff water which 
had acciimulated in the adjoining field. There was no attempt on land 

levelling or shaping and there was no provision for the safe disposal 
of excess runoff resulting from monsoon rains. It was observed that 

there is scope for improving the of a few of the turnouts to 

obtain u better coverage of the command area. 

Farmer l'artiiciigation 

The farmers at Sangvi Shirwal were progressive and had been using 

improved farm implements including two-bowl seed drills and adopting 

high yielding crops varieties. The Team observed the farmers sowing 
groundnut in well prepared seed beds. The need for proper land 
development was felt by the farmers who were seeking proper 

technology, equipment and financial assistance to do the job. The on ! 

farm-development plan of Bench Mark I1 had shown the drainage ways in 

the topographical map of the chak. liowever, there was no effort in 

taking up the work or providing any assistance to the farmers in this 
aspect. 

ANNEXIJRE IV-C 



MU~JJ,KWAI)I M.18 

Visited on June 20 1993 

Caneral 
The Mulikwadi Minor Irrigation Scheme consists of an earthen 

dam across a local nala near the Village of Mulikwadi in Satara 
District, Maharashtra. About: 40% of tho embankment had baon 

competed when the scheme was brought under the USAID project in 

1905 as having compl.otod Bench Mnrk I. Dench Mark IT wns finished 

in Feb.1988, Bench Mark 1x1 in F'eb 1090 and llench Mark I V  in Aprj.1 
1991. 

The project is administered under the Sangli Irrigation Division. 

Important Sa - lient Features 

Catchment A& 

Culturable Command Area 

Irrigable Command Area 

Area Under Submergence 

Average Annual Rainfall 

Gross Storage 

Live Storage 

Dead Storage 

Length of Dam 

Maximum Height of Dam 

Discharge at Head 

length of Main Canal 

Zntensity of Irrigation 

Cost of the Project 

~conomic rate of Return 

Cost per Ha. of ICA 

Number of Chaks 

Number of Outlet Committees 

27.75 Sq.Km. 

304.00 ha. 

219.00 ha. 

61.60 ha. 

473 mm. 

1.655 Mcum. 

1.35:3 Mcum 

0.302 Maim 

1200 meters 

13.80 meters 

358 Ips. 

2.95 km. 

0.1% 

6.418M.(revised) 

11.84% 

29,300 Rs/ha. 

19 

19 



Thia tank is locmtod in tha drior climatlc ucoo of the Sttito. 
The average rainfall i o  only 443mm with 34% (159mm)PaZling in the 
month Soptember. In all but the very best rainfall years kharif! 
crops will exparienco watar etrese at eomotime during the growing 
~auoon.ln tho bad ycsilrs, (avc~. 306 mm, ranqa 200 lnln to 3'18 m ~ n )  
wlrich saem to occur about onco ovary Eiva youra, tho ktrcrrif crop 
will be under severe water stress sometime durjng the season. This 
is most likely to occur during the months of July, August and 
October, It is quite predictable that there will be a demand for 
kharif season irrigation in Mulikwadi in almost all years. This 
will be a special challenge to provide the data necessaxy to 

operate t h o  MIS system to koup tract of wator daPicJoncius in Loth 
the khari.f and rnbj sonsons 

Aqricubture 
Although some rabi irrigation(41.20 ha) took place last year, 

the 1991/92 cropping season,providing that the reservoir fills, 
will be the first full year of operation. l'he cropping pattern 

that is recommended in the project area, according to soil type, is 
kllilrj P bajaril or 'jowar and rabi .jowilr or mil lct, kl1ilri.P qroundnut 

or bajara followed by wheat gram or jowar, or kharif groundnut, 
onion or maize followed by wheat gram or sunflower in the rahi 
season. 

There are at least ten hectares that are irrigated with wells 
i mmcc1iatcl.y adjacent to the project area. I.,i kcwi.se there are wal1.s 
witlri.11 the project area. 'l'he evaluation team observed a farmer in 
the shadow of the dam irrigating vegetables using an underground 
pressurized pipe.iIe was using border furrows with small basins. Ile 
appeared to be doing an excellent job of applying water. 



The dam i# 1200 metar8 long. Tha ~valuatian team egproach~d 

the eite from aelda the w a ~ l t ~  weir. 'Ittrors wilrs a d i . ~ t u r b l n g  amourit 
of! drainage from under the weir. Down below, perhaps about fifty 

or aixty metore n naw dug well waa in tho preceiaer of being 

completed, There waa srome que~tlon that t h i ~  might ultimately 

effact the integrity of part of the damn. The main canal and f j e l d  
channele are very well conatructed. 

1 2 i ~ - c . m  
ft was lato in the day when tho toam reached Mulikwadi. A 

small group of cultivators ware wa1.ting n t  tho c ~ l d  oC ~ I I C  dam. A 

number of them were chairmen of an outlet committee. As at the 

other sites, all of the cultivators reported they were involved 

with the 1,ayout of the wator couraes and that the Irrigation 

department l~ad baon reeponn j vc! to tl1c.i r srrqcjc?st i ems. I tcillll 

walked along a number of the watercourses and noted that a good bit 

of land shaping would be required and that some of the runs in the 

fields would be very long. 

Water was running in the main canal from a leak in the dam 

outlet seal which has been scheduled to be repaired as soon as is 

feasible. We followed the water down tho watercourse into which it 

was being diverted and came upon a small paddy nursery and a dug 

well. The water table was at about three meters. It was in a low 

lying area and is being used to irrigate both sugarcane and a very 

small paddy plot.Severa1 farmers happened by and we asked about the 

irrigation system and the outlet committees. They commented that 

they saw no trouble with organizing to clean the watercourses "we 

know the size of everyone fields and thcy will. supply labor on tlrat 

b a s i s II 

ANNEXURE IV-D 



UNBANQAON MI8 

(Vluldod an Juna 25,  1451) 

u w  
The Undangasn Minor Irrigation Bytatam icd loodtsd naar villaqe 

Undrrngaon in U i 3  lod iltrjluka a t  Ak~ranytlbud c l i c ~ t r l e t .  I h a  

congtruetion of the aehcama waB started in 6903  and completed i n  
JIIIIG 1990. 'It)re Lrrlgtitlsn a a k i v l t b e e  commonced In Jirly 1490. 

Reservoir catchment area 
No. of turnouts 

Average annual rainfall 

of drop structures 

Reservoir storaqa 

Cross drainaga structuras 

Dead storage 

Division boxes 

Live storage 

Reservoir submerganco 

Length of earth dam 

Maximum height of dam 

Canal l(!ngth 

Design clischarge at head of canal 

No. of chaks 

CCA 

Project cost 

Principal crops grown 

Irrigation intensity 

7 . 0 4  trq.km 
2 3 4  

7 0 4 . 0 5  mm No. 
2 6  

0.6495 t4m3 

2 

0,01115 ~ r n ~  

28 

0.5680 ~m~ 

3 6 . 1 2  ha 

690m 

i: 09m 

i .970 km 

0.09 Cumecs (95.97 LPS) 

12 

140.58 ha 

Rs.4.4 M 

Gram, sunflower, wheat 

75% 

Reservoir and Disttf butlon System 

The team travelled across the length of the dam and observed 

the spillway and irrigation sluice. The reservoir was full up to 

the crest level on June 25, 1991, the day of visit of the team. 

There was overflow through the spillway a few days earlier. The 

team visited the water distribution systom and the command area of 

IV-12 



Chnk No,rl, Pn Clrnk NsJ the all-riirm nkrciaturen (tlrope, c l i v i n l o l ~  
boxera, turnoutfa, erearr dreinaggl worko, aka. ) ware well ostratruetod* 
llsw@vec, one of tha drop srtruoturae Irad ailtad up, probably ducl t o  
i t b  Improper loeat  ion , Itha biold ahannel soqui rad maintenance ao 
it had nearly ~iltad and tho rambankmont ered~cl , lt wna not in t~ 

condition t o  receive irrigation water in oaslo of an immradiate 

d ~ m a n d  for protective irrigation in the ]>ate kherif oeafiton, The I D  

officiale and the farmere were confident t h a t  tha maintannnca of 
the field ohannels will. be carried out by tha benef ic iary  farmer@ 
wall before the rabi &owing cemmenccas, Itowaver, the tenm j s of the 
view that there would he canaiderable time lag in cage the 
naceesity for protactiva irrigntian o f  the khari f crop is felt, 

The inspection group then travellad to see tho main canal in deep 
rock cut between outlets 4 & 7 .  The minor canal supplying wnter to 

outlets 5616 which had a discharge of 37 liters per second was well 

mnintained, as comprrrod to t t ~ o  f i e  Id chn~it.rrln orjq i nnt i ng from tho 
regular outlets, even though these channels were also nearly of the 

same capacity. 

Farmer Partici~atiod 

The farmers at Undangaon seemed to be we11 organized in all the 12 

i chaks and were quite satisfied with the new project which ensured 

the delivery of v.ater to all the outlets, as per the proposed 

operation plan. The spokesman of the farmers was a former medical 
practitioner who took up farming. The farmers were generally 

satisfied with the availability of inputs from the regular suppJ.y 

sources of the department of agriculture. However, the support to 

the farmers from the T&V system of the Department of Agriculture 

was weak. The VEW of the Marathwada Agricultural University was 

available. He had provided fairly good support to the farmers i q  
improved farming practices. 



A N N E X U R E  1:V-E 

1IIWARSINGA MIS 

( V . i s i t e d  on ,'June 26,  1991) 

General: -- 
The Hiwarsinga Minor Irrigation System is located in the 

Patoda Taluka of Beed Di.strict in the Aurangabad region of 

Maharashtra about ,170 I<m southeast of Aurangabad. The project was 

administratively approved by Government in 1 9  but no major 

activity was started until it was included in MMIP in 1985. 

Compliance with BM-IV was authorized on 11/24/90. 

Important Project Features: -.-- 

']'he more important sal.ient Eeatures of the lliwarsinga MIS are 

given as follows: 

Reservoir Catchment Area 

Avera:jc Anni~a 1 R a  i n F;I 1 1 

Reservoir Storage 

Dead I I 

Live I I 

llcscrvo i r Sul~mcrgc~lcc 

Length of Dam 

Maximum Height of Dam 

Canal Length (~ight side only) 

Design Flow at IIeacl of Canal 

Number ol' Chak:; 

CCA 

I CA 

Project Cost 

Irrigation Intensity 

5.4  Km 

0.238 cumcc 

1 4  

28G ha 

260  ha 

Rs 14.5 M 

100% 



R e s e r v o i r  a n d  I r r i c r a t i o n  D i s t r i b u t i . o n  ,C;ystem: 

The r e s e r v o i r  a t  t h e  Miwars inga  MIS h a s  o n l y  r e w i v e d  p a r t i a l  

Ej.l.l.ing so' f a r  t h i s  y e a r .  The dam was c o m p l e t e d  i n  1988 a n d  h a s  

I i I I y t !; i c I t. i I .  'I'IIQ I;c?nln 1:r-ilvi! l ctl ;\cros:: 1:l1c! 

1 .enyth o f  t h e  dam by v e h i c l e  t o  o b s e r v e  t h e  spi1l .way a n d  i r r j . y a t i o l i  

s l u i c e .  T h e r e  is r r o t i c e a b l e  s e e p a g e  a t  t h e  lower r e a c h e s  o f  t h e  

downs t r eam t o e .  Walked a c r o s s  t h e  a p p r o a c h  a r e a  t o  l o o k  a t  t h e  

i r r i g a t i o n  s l u i c e  o n  t h e  o p p o s i t e  o r  h i g h  s ide o f  t h e  s p i l l w a y .  

Here t h e  a p p r o a c h  c h a n n e l  t o  t h e  s l u i c e  was o b s e r v e d  c u t  i n  d e e p  

r o c k  ac ross  t h e  a p p r o a c h  t o  t h e  spj . I l .way weir. 'I'l~c Main Canal, is 

a l s o  c u t  i n  d e e p  rock i n  its i n i t i a l  r e a c h e s  a n d  s l o u g h i n g  of l o o s e  

r o c k  i n t o  t h i s  c h a n n e l  s h o u l d  be removed.  The m e t e o r o l o g i c a l  

s t a t i o n  f o r  t h i s  scheme is  a l s o  on  t h i s  s i d e  o f  t h e  embankment.  

I). P a r t  I Works (ghaks)  :- 

The i n s p e c t i o n  g r o u p  t h e n  t r a v e l e d  t o  t h e  command a r e a  where  

d i s c u s s i o n s  were h e l d  w i t h  f a r m e r s  a n d  t h e  fi.c.l.d channe1.s  o f  Clink 

No. 7 was i n s p e c t e d  a l o n g  w i t h  ttlc parir . l l .eJ.  ~ a i r i  C a n a l .  ']!he f .i.el.d 

c h a n n e l s  were we111 c o n s t r u c t e d  and  o f  ttlc t y p e  of l a r g e r  cross 

s e c t i o n  t h a t  is more norma l  f o r  water c o u r s e s  s e r v i n g  f a r m e r s  i n  

t h e  Chak. The  l a n d  s l o p e  a t  H i w a r s i n g a  is f l a t t e r  t h a n  o t h e r  MIS 

o b s e r v e d  a n d  t h e  s o i l s  a r e  s h a l l o w  a n d  e r o s i v e .  Some c h a n n e l  

c u t t i n g  was o b s e r v e d  be low a number o f  t h e  s t r u c t u r e s  a n d  l o w e r i n g  

o f  t h e  downst ream a p r o n  o f  t h e s e  s t r u c t u r e s  t o  fo rm a w a t e r  c u s h i o n  

was s u g g e s t e d .  

E. Fa rmer  P a r t i c i p a t i o n :  

The  f a r m e r s  a t  I l i w a r s i n g a  MIS seem t o  be w e l l  o r g a n i z e d  ( t h e r e  

arc 1 4  c h a k s ) .  They and  e v e n  hnve  a f a r m e r  s p o k e s p e r s o n  f o r  t h e  

g r o u p .  They a r c  n o t  opposed  t o  n 'l'ank ~ o m m i t t c a  b u t  want  t o  t l ~ i t l k  

it o v e r .  The  f a r m e r s  a l s o  s a i d  t h a t  t h e y  d o  n o t  h a v e  a p rob lem 

i r r i g a t i n g  w i t h  a f l o w  o f  30 I p s .  The  s u p p o r t  f rom t h e  Ay. Univ.  

a n d  Dept .  o f  Acj1:j.c. j.s weak. The VlfW l i v c s  o v e r  100 km f rom 

I l i w a r s i n g a  a n d  d o e s n ' t  v i s i t  t h e  P r o j e c t  o f t e n .  



ANNEXURE IV-F 

1.4ON'l' MT S ---- .-.-- - 
(Vis i . t cd  on June 27, 1991)  

G e n e r a l  

The L o n i  Minor I r r i g a t i o n  Sys t em is s i t u a t e d  n e a r  L o n i  v i l l a g e  i n  

K h u l t a b a d  T a l u k a  o f  Aurangabad d i s t r i c t .  The c o n s t r u c t i o n  o f  t h e  

scheme was s t a r t e d  i n  1984 and  c o m p l e t e d  i n  J u n e  1990 .  The 

i r r i g a t i o n  a c t i v i t i e s  commenced i n  O c t o b e r  1990 .  

Impor t a i r t  P r o j e c t  F e a t u r e s  

Reservoir  c a t c h m e n t  a rea  5.83sq.km 

No o f  t u r n o u t s  134 

Average  a n n u a l  r a i  n fa1 . l  754 .05  mm 

No. of! clrop str~lct:~lr.o::; '1 G 

R e s e r v o i r  s t o r a g e  8 . 5 8 3  ~ m '  

C r o s s  d r a i n a g e  s t r u c t u r e s  2 

Dead s t o r a g e  0.0064 ~ r n ~  
D i v i s i o n  b o x e s  2 8  

I,ive s t o r a g e  0.853.9 ~ 1 1 1 ~  

Reservoir submergence  30 .00  h a  

L e n g t h  o f  e a r t h  dam 376 m 

Maximum h e i g h t  o f  dam 1 6  m 

C a n a l  l e n g t h  ( L e f t  Bank) 2 . 5 2  km 

Design d i s c h a r g e  a t  head  o f  c a n a l  0 .164 Cumecs 

(164  LPS) 

No. o f  c h a k s  1 4  

CCA 255.05ha  

P r o j e c t  c o s t  R s .  5.035M 

P r i n c i p a l  c r o p s  grown Gram, s u n f l o w e r ,  whea t  

I r r i g a t i o n  i n t e n s i t y  69% 



Reservoir and Distribution System 

The Team travel-led across the 1.ength of tile dam and observed 

tlie spillway, thc irrj.yation s1.u.i.c~~ main cani1.I. and i.rriynt.:i.on 

structures. The reservoir was full up to the crest level on the 

day of visit of the team. The Team visited the water distribution 

system and the command area of selected ch;:!ts. At the head reach 

one of the farmers had made extcnsive levc;ll.j.ng of his field to 

bring more of his land under the command of MIS. The Team visited 

some of the cross drainage works. Though the structures were 

satisfactory from the cross drainage vi.ew point, thc aspect of soil. 

erosion and gully formation around a structure were not given the 

required attention. In one case a check dam structure constructed 

to support the pipe conduit of a culvert served as an excellent 

soil saving dam for the fields upstream. 'l'llough the water 

conveyance system was working well., the fields required proper land 

shaping to distribute the water efficient1.y in the d3.f ferent fields 

of the command area of the outlets. No provision for drainagc was 

made. Field channel maintenance was poor. At one point there was 

a major breach and the water was overflowing and flooding the 

fields. 

Farmer Participation 

The farmers were satisfied with the performance of the water 

distribution syskem. They were also satisfied with the assistance 

provided by the VEW of MAU (Agrl. university). There was good 

interaction between ID officials and the farmers. The farmers, 

however, were looking for support in land development works. The 

importance of drainage had not yet been appreciated by them. There 

was also demand for water to irrigate cash crops like sugarcane 

which the ID officials could not agree to. 



ANNEXURE IV-G 

KATWADA MIS 

General 

The Katwada Minor Irrigation System is located near village 

Khatwada in Deulgaon Raja Tsluka of Buldhana District. The 

construction of the scheme was commenced in October 1990. The 

irrigation activities co~nmenced in October 1990. 

Important Project Features 

Reservoir Catchment Area 

Average Annual Rainfall 

Reservoir Storage 

Dead Storage 

Reservoir Submergence 

Length of Earth Ilaln 

Length on Left  13ank Canal. 

Design Discharge at head of: 

a) Right Bank Canal 

IPS 
b) Left Bank Canal 

IPS) 
Number of Chaks 

CCA 

I CA 

Project Cost 

Pri.ncipa1 Crops Grown 

Irrigation Intensity 

15.02 sq. mi. 

720 mm 

1.869 Mm3 

0.163 Mm3 

63 ha 

5.46 km 

3.35 km 

0.199 cumecs (199 

0.144 cumecs (144 

3 1 

372 ha 

288 ha 

Rs. 12.80 M 

Wheat, Gram, Cotton 

Sunt :Lower 

77 percent 

Reservoir and Distribution System 

Tht! 'I'eam travelled across the length of the dam and observed 

the spillway and the irriqation sluices on the right bank. The 

reservoir was only partly filled on the day of the visit of the 



Team. The Team visited the water di.stributiori system and tile 

command area of the right bank cnnal system. At the head reach of 

the right bank canal one of the outlets which was originally 

provided was later closed by the Irrigation Department on the 

request of the farmers since its command area which was close to 

the reservoir was getting waterlogged. An alternate outlet with an 

equivalent command area caused by the closure of the outlet. The 

Team observed wide variations in the size of land holdings of 

different chaks. The number of farmers in a chak varied from two 

to eighteen. Comnla!?d area of clinlts var.i.cd f1:om 2.55 tia to 23.33 

ha. The main canal, outlets and structures were in yood condition 
while the field channels required maintenance. At one of the 

points the turnout was located a at lower point from the head end 

of the field which left about one-third of the field area outside 

the command of the canal system. 'l'he Team felt that if the 

alignment of the field channel was modified this lacuna could be 

removed. 

Farmer participation 

The Team met the farmers in a formal group meeting at the 

village school. In general, the larmers appreciated the project 

and were convinced of its benefits. Some Carmers I~ad problcnls .in 

getting water to their fields. The involvement 01 PKV, Akola was 

effective. The T&V wing of AD was also extending assistance to 

farmers of the scheme. However, there was no contribution from the 

soil conservation wing of AD. Some farmers mentioned that the 

estimates on land levelling given by the soil conservation wing of 

AD. Some farmers mentioned that the estimates on land levelling 

given by the soil conservation wing was Iiighcr was I~icjhcr ttii111 tlic 
cost of the land itself The formers were also not convinced of the 

type of levelling work proposed by the soil conservation staff. 

There was good understanding between the staff of ID, AD and AU. 



ANNEXURE IV-11 

TELIIARA MIS 

(Visit on 6/25/91) 

General 

Telhara Minor 1rr.igation Project is situated in Higna Taluka 

of Nagpur District. 'Ithe project is 15 kms. from Naypur 

approachable by Nagpur - Wardha Highway upto 10 kms. and a 5 km - 

stretch of village road off-taking from the highway. The project 

was originally sanctioned by GOM in 1977 in EGS but the 

construction came in full swing only after it was included in MMIP 

in 1986. It was cleared for Bench Mark I in 12/86 and went through 

Bench Mark IV Stage in January 31. During its total construction 

period, the project generated 4814 man-months of employment of 

wl: i cli about 1 150 II\~II~-IIIOII~~IS wcrc! 01: pre-MM'II' per iod. 

At the time of ASR, the cost was indicated as Rs.3.543 

million. The revised cost, however, is Rs.6.281 million. An - 

expenditure of Rs. 5.743 million has been incurred upto May 91. The 

project is situated close to Nagpur town and had remained in 

construction stage for a fairly long time. Some lands in command 

are owned by non-agriculturists from Nagpur. The absentee 

land-lordism was one of the problems coming in the way of quicker 

development of irrigation. With assured water supply lands are now 

being broken. It is hoped that the development may perhaps be 

superior because of comparati.vely more affluent Naypur based land 

owners. 



Salient Features 

The" important salient features of the project are as 

follows: 

Catchment Area 3 . 8 8  5 Sq . kmAvwage 
Annual Rainfall (50% dependnbi:li.ty) 1.030 mm 

Yield (50% dependability) J. .38% Mm3 

Gross Storage 0.926 Mm" 

Dead Storage 0.042 Mm3 

Live Storage 11.684 ~ m "  

Annual Utilization 0. 926 Mm:' 

Area under submergence 39.27 Ha 

Length of Dam 786 m 

Maximum Height of Dam 10.06 m 

Length of Main Canal(Left Bank only) 3 . 7  km 

Designed Discharge 175 lpsNumber of 

Chaks 3.2 

C.C.A. 163 I.Ia 

I.C.A. 130 Ila 

Intensity of Irrigation 80% 

Dam & Convey-a!~gg~System_ -- 
The gorge filling was clotie before 1990 monsoons and thc; tank 

received full water. After rabi irrigation of 90-91 and some hot 

weather vegetables crops, water was left over in the tank. It was 

partially filled on the date of visit. The Team went round the 

dam, irrigation sluice and its flush bar type surplussing 

arrangement. The irrigation sluice has a chamber over it and is 

fixed with a rolling shutter. A stage water level recorder is 

installed there which was working. The dam has a toe filter with 

a toe drain. The drains have V notches fixed for keeping record of 

seepage from both flanks and another V-notch' to measure combined 

seepage discharge. The construction quality of dam and its 

appurtenent works appeared to be good with neat lines, levels and 

profiles. 



llhe Tcaln the11 wal.ked ill ong the canal and found that the 

construction had been done in a workman like manner with robust 

structures and lining wherever necessary. A111 structures and 

profiles had full supply level prominently marked on them. The 

Team noticed that in an old well down-stream of the dam, the ground 

water level has risen by about 3 rrreters. Looking to this, some 

other wells in the command were seen, The ground water level had 

gone up by about 1.-112 meters about lkm down stream of the dam. It 

was stated that during monsoons the water level rises further and 

comes to about a meter below ground level. The fast rise of water 

table needs to be closely watched. The off take from old wells and 

new ones which have been dug should also be! broadly monitored. New 

wells have come up on right bank also. The chak sizes vary from 

6.05 Iia to 20.53 1Ia. and each is served by an outlet releasing 30 

Ips in the field channel. 

The Team visited the meteorological station also and found 
m all instruments working. Regular observations are being taken. 

Time of observation should be kept the same as prescribed by IMD. 

The fisheries Dept. had introduced fingerlings in the dam and are 

letting out harvesting to cooperative societies. 

Part I W2;r:ks (F'leld Channels]. - 
The Team moved in the commanded area along field channels. 

The field channels were done in a good manner and had been lined, 

in vulnerable reaches, with stone pitching as per observations 

during performance test. Pre-cast structures have been used on the 

field channels for falls, division boxes and turn-outs. These had 

been properly fixed. The area being less undulating, field 

channels were in good shape and adequate by any standards. 



Farmers' Participation 

The command consists of a narrow strip along the nalla and 

has been divided in 12 chaks. Outlet committees for all chaks are 

functioning. There is also a Tank level committee. The farmers 

had no difficulty in getting organised and following RWS sahedules 

in the last Rabi season. The Tank committee also np2eared 

enthusiastic to the idea of taking over full control. They however 
did not seem to understand full implications of maintaining the 

canal. The ID was advised to have a meeting with them and explain 

full details of the concessions that will be available to them, 
maintenance funds that will be passed on and the whole gamut of the 

proposal. They should know full details to be able to take a 

decision. 

Cultivators were quite enthusiastic to produce vegetables 

and similar items that have a ready market in Nagpur. There are 17 

wells in tba command and conjuctive use is likely to develop fast. 

It may, infact become necessary looking <o the rise in water table. 

The area was traditionally producing vegetables kor Nagpur market 

from well irrigation even in pre-project stage. Some wells have 

come up in areas which are out of command. The farmers were keen 

to continue getting advice on modern agriculture techniques and 

appropriate cropping pattern. The Team recommends that this 

technical assistance on agriculture should continue for another 

three years. 

The computorised operation M.I. model was made available to 

the project before Rabi 90-91.. and PIP was finalised on that. 

Further scheduling, however, could not be done through this due to 

subsequent technical flaw in the soft ware. It is a very 

scientific and useful aid in application of water and can improve 

efficiency and production considerably. It has to be allowed to 

function so that the ID/AD staff as also the cultivators assimilate 

it. The'model would also require considerable fine tuning before 

really workable solutions are put on it.. Results of this type can 



not be achieved in one year and the Team recommends that necessary 

Technical Assistance for this should continue for another three 

years. 

&and Acauisition 
No rehabilitation was said .to be involved on the project. 

On inquiry, the Team was informed that there were perhaps two or 
three cases where the farmers of submerged area were left with no 

land. They were reportedly given jobs by the ID on the dam and 

canals. The Team feels that ' the position be verified and 

employment to at least one member of such a family provided by the 

ID to enable them to sustain themselves. 

observations 

(i) Development of command to the tune of 65% with the 
problem of absentee la~dlords is considered as a good 

achievement. 

(ii)~he ultimate cropping pattern is likely to be different 
compared to the one contained in the project depending upon 

marketability of high value crops. The availability of 

ground water will hasten this process by conjunctive use. 
It is felt that the AU may have to review the proposed 

cropping pattern. The farmers were very keen that the 
guidance and advice on modern Agriculture techniques and 
suitability of various irrigated crops available to them 

under the project must continue till a stable pattern is 

established. The Team recommends that this technical 

assistance to farmers should be continued for three years 

more. 

(iii) The computorised operation model for field 
application of water has not been put to use so far. It is 
going to be extremely useful and will result in economy of 



water as also in substantially increasing yields. The modal 
will also need considerable fine tuning and the ID/AD staff 

as well as farmers will take some time to get used to it. 
F 

Its impact will take atleast three years to be understood 
and then alone it will become a part of t:~e system. It is 
strongly recommended that Technical Ass~stance on this 
should be continued for another three years. 

(iv) Conjunctive use of water should be encouraged and 

water table in the command kept under constant watch 
particularly in view of its sizeable rise. 

(v) The farmers are at present not taking water at night 
and the RWS had to.be rwised for a canal running of twelve 
hours a day. With the fast development of command,, the 

canal capacity is going to run short if 24 hours irrigation 

culture is not inculcated. The rotations be immediately 
switched over to 24 hours without waiting for full 
development as things may go out of control later. 

(vi) The number of farmers who were rendered landless due 

to submergence be verified and one person from each such 

family provided suitable job to enable them to subsist. 

(vii) The project has solved drinking water problem of 
some of the villages which is a very re-deeming feature. 

(viii) Some wells have come up in areas which are out of 

command. This is an unaccounted for benefit of the project 

which should be taken into account. 

(ix) , Income from fisheries Gevelopment should also be 
taken into account. 



ANNEXURG IV-l 
WADEGAON MIS 

(Visit on 6/25/91) 

General. 
Wadegaon Minor Irrigation scheme is located about 25 kms. 

from Nagpur on Nagpur - Uinrer highway. The scheme is in Umcer 
Taluka of Nagpur district. The scheme was sanctioned by GOM in 

1981 but work was started under EGS only in 1985. It was however 

taken under MMIP in January 1986. It cleared Bench Mark I in 
Dec.86 and Bench Mark IV in May 91. During the total construction 
period, the project created about 9530 man-months of employment of 
which about 1690 man-months were of pre MMIP period. 

As per ASR, the project cost was indicated as Rs.6.19 million 

but the revised cost was said to be Rs.13.30 million. An 

expendit.ure of Rs.11.29 million has already been incurred up to 

May-91. Unlike other projects visited by us, the command here had 
no tradition of irrigated agriculture as water table was almost 10 
to 13 meters below ground level. 

Salient Features 

Catchment Area 
Average Annual Rainfall (50% dependability) 
Yield (50% dependability) 
Gross Storage 
Dead Storage 
Live Storage 
Annual Utilization 
Area under Subincrgcnc:~ 
Length of Dam 
Maximum Height of Dam 
Length of canal(1eft bank only) 
Length of minors (three) 
Designed discharge at head 
Number of chaks 
CCA 
ICA 
Intensity of Irrigation 



9 
The dam was completed before monsoons of 1990 and had stored 

full water. It had only partial storage at the time of visit of 
the Team. The Team visited the dam, spillway and the sluice. The 
quality of construction appeared very impressive on the dam and its 
appurtenant works like the clear overall weir, intake structure, 
filter toe and toe drain. The sluice chamber, duJ.y protected with 
a rolling shutter, had a stage water level recorder installed which 

was working. The toe drain had V-notches to measure discharges 
from both flanks and another one to measure combined discharge. 

The Team walked along the canal part of the way and then drove 

along it. It had been lined in some reaches and gave a very 

healthy look. The structures were very well done and had the 

designed FSL prominently marked on them. The Team was told that 
during operation test for Bench Mark IV, it was found that 
discharge observations at different locations were not matching. 
The trouble was traced to the Cut Throat Flume in head reaches 

which had been wrongly calibrated. The snag was discovered after 

quite a few sections were isolated and re-examined. The 

calibration was finally corrected. This is being mentioned to 

high-light one of the practical applications of this test which 

enabled the ID to ensure that the system performs as per standards. 

The Team visitedthe meteorological station installed near the 

dam and found that all the instruments were wor~ing and regular 

observations were being taken. The fisheries department have 

introduced fish in the tank and are harvesting them through 
cooperative societies. 

Part I Works (Field Channels) 
The Team visited the commanded area and walked along some of 

the field channels. The land in command is flatter compared to 

other projects visited by the Team. The water courses were found 



to be in a very good condition and the pre-cast structures used on 

these had been properly embedded. They had withstood the 

performance test without any signs of outflanking. The over all 

condition of field channels was really good. 

rs' partic1 . , pation 

There are in all 40 chak,s in the command of which 19 are on 
main canal and 3, 7 & 6 on minors 1,2 & 3 respectively. The chak 

sizes vary from 1.32 Ha to 14.00 Ha with number of farmers varying 

from 1 to 5. Outlet committees ori all the chaks are in existence. 
The farmers informed the Te:am that they have been involved in 

layout of canals and field channels from the start and such 

modifications as were suggested by different outlet committees were 

discussed by the ID officers with them before being finalized. The 

farmers had found the committees useful and they have adopted the 

RWS without facing any problems except that water was taken only 

during day time by them. 

This area was growing rainfed chilies and jowar in pre-project 
stage. Introduction of irrigation has prompted a major shift in 

the cropping pattern to soya beans in kharif and wheat in rabi 

season. In-experienced, as the farmers were in irrigated 

agriculture, there was a real need for assistance. This need 

appears to have been met by the VEW from Agriculture College 

Nagpur.It was felt that the VEW had developed a very good rapport 
with the farmers. He has also been ipstructing them in border 
furrow irrigation techniques. They need continued advice on 

agricultural inputs of the University which in the opinion of the 

Team should continue for another three years. 

The computerized operation MI model was made available to the 
project before rabi 90-91 and PIP was finalized on that. Further 
scheduling, however, could not be done through this due to 

subsequent technical flaw in the soft ware. It is a very 

scientific and useful aid in application of water and can improve 



efficiency and production considerably. It has to be allowed to 
function so that the ID/AD staff as also the cultivators assimilate 

it. The model would also require considerable fine tuning before 
really workable solutions are put on it. Results of this type 
cannot be achieved in one year and the Team recommends that 
necessary Technical Assistance for this should continue for another 
three years. 

Land Acquisition - 
No rehabilitation was said to be involved on the project. On 

inquiry, the Team was informed that there were perhaps two or three 
cases where the farmers of submerged area were left with no land. 
They were reportedly given jobs by the ID on the dam and canals. 
The Team feels that the position be verified and employment to at 

least one member of such a fami:y provided by the ID to enable them 

to sustain themselves. 

Observations 
(1) Development of command to the tune of 86% in the very first 
rabi season of 90-91 is considered as a very good achievement. 

(2) The ultimate cropping pattern is likely to be different 

compared to the one contained in the project depending upon 
marketability of high value. crops. The availability of ground 
water will hasten this process by conjunctive use. It is felt that 

the AU may have to review the proposed cropping pattern. The 

farmers were very keen that the guidance and advice on modern 

Agriculture techniques and suitability of various irrigated crops, 

available to them under the project must continue till a stable 
pattern is established. It is recommended that this technical 
assistance to farmers should be continued for three years more. 

(3) The computerized operation model for field application of 

water has not been put to use so far. It is going to be extremely 
' useful and will"resu1t in economy of water as also in subst.antially 



increasing yields. The model will also need considerable fine 

tuning and the ID/AD staff as well as farmers will take some time 

to get used to it. Its impact will take at least three years to be 

understood and then alone it will become a part of the system. It 

is strongly recommended that Technical Assistance for this should 

be continued for another three years. 

( 4 )  Conjunctive use of water should be encouraged and water table 

in the command kept under constant watch. 

( 5 )  The farmers are, at present, not taking water at night and the 

RWS had to be revised for a canal running of twelve hours a day. 

With the fast development of command, the canal capacity is going 

to run short, if 24 hours irrigation culture is not inculcated. 

The rotations be immediately switched over to 24 hours without 

waiting for full development as things may go out of control later. 

(6) The number of farmers who were rendered landless due to 

submergence be verified and one person from each such family 

provided suitable job to enable them to subsist. 

( 7 )  The project has solved drinking water problem of some of the 

villages which is a very re-deeming feature. 

(8) Some wells have come up in areas which are out of command. 

This is an unaccounted for benefit of the project which should be 

taken into account. 

{ s j  Income from fisheries development should also be taken into 

account. 



ANNEXURE 111-J 

WAKESHWAR MIS 

(Visit on 6/27/91) 

General 
Wakeshwar Mi.nor Irrigation scheme is located at 23 kms. from 

Nagpur with a 3 kms. village road taking off from the 20th 

kilometer of the Nagpur-Wardha highway. The scheme is in Nagpur 
Taluka of ~agpur' District. The project was sanctioned by the GOM 
in 1983 under Employment Guarantee Scheme (EGS) . It however gained 
momentum only in 1987 when it was included in the MMIP. The work 
was completed and cleared BM IV in March 1991. During the total 
construction period, the project created about 14800 man-months of 

employment of w!hich about 600 man-months were of pre MMIP period. 

As per ASR, the project was estimated to cost Rs.7.26 million 
but the revised cost was indicated to be about Rs.14.3 million. An 
expenditure of Rs.13.5 million had already been incurred up to May 
91. Amongst MI Schemes close to Nagpur, the approach of this 

project is more convenient. The advantage of this proximity has 

been a quicker development of easily marketable vegetables. It 

has, at the same time, resulted in absentee land-lordism with some 
Nagpur based non-agriculturists holding lands. The process of 
sowing these as well as some more lands, which are out of command 

but now have a reliable ground water supply, has since started 

The Team had requested for a part performance test to be 

conducted on one of the projects and this was the project selected 
for the same due to availability of storage. A report on the test 
has been incorporated in subsequent paragraphs. 



Salient Features: 
The important salient features of this project are: 

Catchment Area 6.37 sq. k. 
Average Annual Rainfall (50% dependability) 1120.39 mm 
Yield (50% of dependability) 2.2551 Mm3 
Gross Storage 2.145 Mm3 
Dead Storage 0.0713 Mm3 
Live Storage 2.074 Mm3 
Annual Utilization 2.2334 Mm3 
Area under submergence 96.35 Ha 
Length of Dam 1431 M 
Maximum Height of Dam 10.5 M 
Length of Main Canal(right. bank only) 4.8 km 
Length of two minors 0.925 km 
Designed discharge at head 315.5 Ips. 
Number of chaks 18 

(one is lift irr. chak) 
CCA 263 Iia 
ICA 254 Ha 
Intensity of Irrigation 100% 

Dam & Convevance System 

The dam was completed before monsoons of 1990 and stored water 

upto its full capacity. It had only partial storage this year. 

The team visited the dam, spillway and the irrigation sluice. The 

dam anG its appurtenant works have been constructed in a 

professional manner. The clear overfall spillway was also well 

constructed. The irrigation sluice chamber had a stage water level 

recorder installed which was working. The dam has a filter toe 

with a pitched toe drain from both flanks. There were V-notches to 
measure seepage discharges from both flanks and another to measure 
the combined'discharge. Seepage flow in the toe drain was nominal. 

The Team walked along the canal and drove part of the way upto 

3.185 km. of the main canal. The canal system was found to have 

been neatly constructed. All structures and profiles had FSL 

marked prominently on them and were giving a healthy look. Some 

reaches with more than normal discharge have been lined. There 
are, however, still reaches where lining would be useful. The team 

also visited the meteorological station installed on the right 

flank of the dam. All instruments were working and are being 



regularly observed. The timings of observations were most probably 

at slight variance from those being followed by IMD. The ID 

officers were advised to follow the ti.mings fixed by the IMD for 

convenient incorporation of the data in overall network. The 

fisheries Dept. has introduced fish in the tank and are harvesting 

through cooperative societies. The Team observed a substantial 

area just down-stream of the dam but out of command which was said 

to be belonging to a number of professional. doctors. A piped 

irrigation system has been laid out from two dug wells where water 

table was about a couple, of meters below ground level. The of ftake 

of water from these wells should be kept under watch as the wells 

are quite close to the dam. This is another example of unaccounted 

for project benefits which will add to productivity as well as 

employment leave alone other types of benefits to the owners. 

Part I Works (Field ChannelsL 

The Team visited the command area and walked along field 

channels in chaks 5, 9, 10, 11, 12, & 13  his was done particularly 
as these outlets were being run for 'part performance test. The 

field channels were well constructed. Some of these are going 

through filling reaches where seepage was observed. One of these 

reaches had a heavier seepage and the banks were saturated due to 

rat-holes. The lands are undulating and some lands have been 

shifted from one chak to another. A second look for possible 

readjustments would be advisable if it could obviate field channels 

going in filling. This region has made use of pre-cast structures 

on field channels. 

These structures were functioning satisfactorily in normal cut 

and cut and fill sections but had a tendency of getting outflanked 

in filling reaches. Pre-cast'structures have their advantages but 

these need to be properly embedded with protected approach and 

outfall channels particularly in filling reaches. As these have to 

be maintained by farmers, it would be desirable to have them fixed 

in a manner that their maintenance is economical and quick. It is 



not the intention of the Team to discourage the use of pre-cast 
structures as they do have many other advantages, but it would at 
the same time like their fixing to be more sturdy. At the time of 

drawing water as per RWS and at the stress period of crops, the 

farmers will be hard pressed for time where such items can be 

irritating which, with sonie care, can be easily avoided. 

Farmers Participation 
There are in all 18 chaks in the command out of which 15 are 

on main canal and three on the two minors. The chak No. 8 of 

Main Canal is a lift chak. Chak areas vary from 7.95 Ha to 22.10 

Ha and the number of farmers in each chak varies from 2 to 12. 

Outlet committees for all 18 chaks have been formed and they were 

involved in finalization of lay-out of field channels. The Team 

was informed that a Tank Level committee has also been established 

on this project very recently. The outlet committees have been 

functioning satisfactorily. The farmers have accepted the RWS 

system but are at present taking water only in day for 12 hours. 

While the AU was quite active in advising the farmers, the 

ICAR also, has a research project which covers the command of this 

project as well. It was said to be a part of All India Soil and 

Land Use Survey. The senior scientist working there seemed to have 

developed a commendable rapport with the farmers and has done good 

work in advising them. There were 12 wells in command in 

pre-project stage but their yields were inadequate. A rise in 

conjunctive use was noticed and additional out of command area has 

also come under irrigation from wells and seepage flow available in 

the nalla down stream of the dam. There has been a very noticeable 

shift from conventional kharif rainfed cotton to soya beans and hot 

weather vegetables. 

The farmers were very enthusiastic about high value crops and 

horticulture with limited water requirements. They need the 

Agriculture input of the AU to continue for another three years. 



The computerized operation MI model was made available to the 

project before Rabi 90-91 and three alternate PIPS were prepared. 

One of them was adopted in consultation with the farmers. Further 

scheduling, however, could not be done through this due to a 
subsequent technical flaw in the soft-ware. It is a very 

scientific and useful aid in application of water and can improve 

efficiency and production considerably. It has to be allowed to 

function so that the I D / A D  staff as also the cultivators assimilate 

it. The model would also require considerable fine tuning before 

really workable solutions are put on it. Results of this type 

cannot be achi~3ved in one year and the Team recommends that 

necessary Technical Assistance for this should continue for another 

three years. 

Land Acauisition - 
No rehabilitation was said to be involved on the project. On 

inquiry, the Team was informed that there were perhaps two or three 

cases where the farmers of submerged area were left with no land. 

They were reportedly given jobs by the ID on the dam & canals. The 

Team feels that the position be verified and employment to at least 

one member of such a family provided by the ID to enable them to 

sustain themselves. 

Part Performance Test 

On basis of study of back-ground material and discussions with 

USAID and GOM officers, the Team felt that the,crux of the success 

of MMIP in all spheres like scientific planning, quality execution, 

assured supply to farm gate & etc, has been the Performance Test. 

Obviously, the seriousness and care with which this test was being 

conducted would be very vital. The Team, therefore, wanted to have 

a first hand feel of the same. The Nagpur region organized the 

test on Wakeshwar MIS. Main reason of choosing this was 



availability of storage water above sill level. The Team was also 

conscious that kharif sowing was being done and any large scale 

water flows in canals and outlets could dislocate normal operations 

of farmers. The testing was therefore limited to releasing about 

80% of the full discharge, checking flow conditions in the canal 
and in a group of six outlets as far down in the canal as 

practicable. The last permanent CTF was at 3.285 km and so six 

outlets upstream of that were selected. Water was gradually 

released in the canal at about 8.30 A.M. and the flow stabilized at 

about 10.30 A.M. After observing the system for about one and a 

half hours, the sluice was closed at 12 noon. 

The canal has a designed capacity of 315.5 lps against which 

the discharge let out was 250 Ips. After the flow was stable, it 

was observed that the flow was smooth and the levels were below the 

FSL marks on the structures. The discharge was first measured at 

RD 86 (CTF 1) and was 250 Ips as per calibration table. The first 

outlet in which water was released was No.-OL-5. The canal level 

had fallen a little more near the outlet and it was drawing only 26 

Ips. The Team was told that a regulatory bed obstruction at lower 

discharges is required to be put here after which only 0.L.-5 can 

. draw full 30 Ips. The discharges in outlets 9, 10, 11, 12, & 13 

were then measured on CTFs immediately below the outlets and were 

found to be 30 Ips. The discharge on CTF-2 at RD 3185 was 40 Ips. 

The losses after accounting for drawals amounted to 34 Ips. The 

readings and observations tallied with the BM IV record of the 

test. We walked along the field channels and found the 30 Ips 

going down till it was diverted to natural drainages to avoid 

damage to sowing operations of farmers. The Team has already given 

its impressions about the working of field dhannels. These had 

been very well constructed and were in good condition. The reaches 

with heavy fillings were however not behaving including structures 



put in there. The best thing would be to try to, if possible, 

reshuffle areas on outlets to cut out heavy filling reaches. If 
this is not feasible then the reaches and structures there need to 
be strengthened. 

A copy of the report of performance test is enc:losed as 
Annexure. The Team found that all staff, engaged on the test, knew 

precisely what they were required to do or obser-ve.They knew how to 

conduct the test and were fully aware of its purpose and 

importance. They were found to be knowledgeable about what 

shortcomings/problems could be expected and what needed to be done 
about them. The Team is, therefore, convinced that the ID of GOM 
is going about the performance test most conscientiously. What 

further impressed the Team was the sense of job satisfaction that 

the lowest professional staff of ID exhibited. They had a sense of 
pride and rightly so, for having done a quality job and above all 
they are today in a position to ensure desired supply on each farm 
gate. 

Observations 

(1) Development of command to the tune of 83% in the very 

first year can be considered as a very good achievement. 

(2) Proximity to Nagpur market would ultimately determine the 
final cropping pattern. It is felt that the AU may have to review 

its cropping pattern projection. With increased availability of 

ground water, conjunctive use is also likely to develop fast for 

growing high value crops. The- farmers were very keen that the 
guidance and advice on Agriculture available to them under the 
project must continue till a ;table pattern is established. It is 
recommended that this technical assistance to farmers should be 
continued for three years more. 



(3) 'The computerized operation model for field application of 
water has not been put to use so far. It is going to be extremely 

useful and will result in economy of water as also in substantially 

increasing yields. The model will also need considerable fine 

tuning and the ID/AD staff as well as farmers will take sometime to 
get used to it. Its impact will take at least three years to be 

understood and then alone it will become a part of the system. It 
is strongly recommended that Technical Assistance on this should be 

continued for another three years. 

( 4 )  The heavy filling reaches of field channels be 
re-examined for either reshuffling of command between outlets or 
for required strengthening of banks as well as structures. 

( 5 )  Conjunctive use of water be encouraged. 

(6) The number of farmers who were rendered landless due to 

submergence be verified and one person from each such family 

provided suitable job by ID to enable them to subsist. 

(7) The farmers at present are not taking water at night and 

the RWS had to be revised for a canal running twelve hours a day. 

With the fast development of Irrigation, the canals will not be 

able to feed the entire area. The rotations be immediately 

switched over to 24 hrs. running of canals. 

(8) The project has solved drinking water problem of about 

half a dozen villages around which is a very redeeming feature. 

(9)Some wells have come up in areas which are out of command. 
This is an unaccounted for benefit of the project which should 
taken into account. 

(10) Income on account of fisheries development should also 

be into account. 
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ANNEXURE IV-K 

DATTAPUR MIS 

(Visit on 6/28/91) 

Dattapur Minor Irrigation scheme is located 125 km from 

Nagpur on Nagpur - Yavatmal Highway. It is 3 km. from Kalamb town 
and is in Amravati Region; The scheme is in Kalamb Taluka of 
Yavatmal Dist. The project was first sanctioned by the GOM in July 

78. It was taken under MMIP in October 87 after which the works 

gained momentum. Since inclusion in MMIP, the project has generated 

3753 man months of employment. It cleared B.M.IV in Feb.91. 

Dam & Convevance System 

The dam was completed before monsoons of 1988 and has since 

been receiving water every year. The storage at the time of visit 

of the Team was partial. The dam, spillway and irrigation sluice , 

were visited and appeared to have been very well constructed. There 

was a filter toe with toe drains from both flanks and V-notches for 
measuring seepage dishcarges. 

The Team walked along the canal part of the way and drove 
along it for the rest of its length. The construction of the canal 

and its structures was of a very good quality. All structures and 

profiles had FSL marked on them prominently. The canal had been 

lined wherever necessary. The meteorological station was found to 

be well maintained and regular observations were being taken. 

As per ASR, the project was estimated to cost Rs.10.99 
million but the revised cost was indicated as Rs.ll.96 million out 

of which Rs.11.71 million had been incurred up to May 91. 



Reservoir Catchment Area 7.77 sq.km 

qverage Anriual Rainfall 

(50% dependability) 

Yield (50% dependability) 

Gross Storage 

Dead Storage 

Live Storage 

Annual Utilization 

Mm3 Area under Submergence 

Length of Dam 

Maximum Height of Dam 

Canal Length (Right side only) 

Length of Minors (four) 

Design Discharge at Head of canal 

Number of Chaks 

CCA 

ICA 

Irrigation Intensity 

Part I Works (Field Channels) 

890 mm 

2.1453 Mm3 

1.6874 ~m' 
0.0827 Mm3 

1.6047 Mm3 

2 . 1 4 5 1  

39.88 Ha 

404 m 

14.88 m 

5.30 km 

3.66 km 

0.326 cumec 

26 

402 Ha 

375 Ha 

93% 

11 

The Team visited the commanded area and walked along some m 
- 

of the field channels.  his was, -by far, the most well constructed 

system that the members of Evaluation Team saw during the field 

visits. The falls and turn 'outs along the field channels are 

particularly robust. They had been constructed in situ and are very 

well done. It was felt, that the willingness to take over and the 

subsequent success of the tank committees will depend on(1) the 

quality of the construction and (2) the length of the main canal 



and minors compared to the area and number of farmers served by the 

system. Even after passing the performance test, the farmers may 

find it difficult to maintain systems that are not equally robust. 

Some sort of down the road test, performed say after two or three 

seasons of full operation, with subsequent modifications may be 
necessary if the operation of some of the systems by the farmers is 
to be a success. An early nrehabilitationM test may prove to be 

very cost effective compared to augmenting irrigated acerage from 

new projects . 
Farmerst Participation 

There are in all 26 chaks in command. The Team met a large 
group of farmers and officials from both the Dattapur and Rajur 

MIS. It became apparent quickly that there is a stronger 

involvement of the AD on these two projects than had been 

encountered so far. Not only that, there was a close working 
relationship between the Dept. and the personnel assigned to the 
projects from the PKM. The VEWs and the SMSs from both projects 
were in attendance. They explained that there is a sincere interest 

by all in the success of the project. A number of cultivators 

requested that the AU/AD should remain on the job. 

The need for the assistance of the agriculture experts was 
apparent. prior to the project, the principal crops had'been a long 
season cotton and some chillis. Both crops were planted during the 

kharif season and have a growing season that extends into the rabi 
months. With the project, farmers are moving into double cropping 

with jowar in the kharif season. and wheat or gram in the rabi 

season. There is talk of a short season variety of cotton and 
soyabeans in kharif followed by wheat, gram or groundnuts. 
Obviously the cropping pattern is still in transition from rainfed 
to irrigated agriculture and considerable experimenting with 

cropping alternatives will be taking place. Some vegetables were 

irrigated in the last hot season and there is much interest in this 



crop. There is a clear need for assistance with the emergling 

cropping pattern, a need strongly expressed by the farmers. 

The enthusiasm for the project was great. The chairmen of at 

least ten of the outlet committees were in attendance. They 
testified that they had been involved in the laying out of the 

field channels and that changes had been made to accomodate their 
requests. There were no reported difficulties in forming the outlet 

committees. In fact, tank committees have been formed for both of 

these projects. The chairmen of the tank committee of both were at 
the meeting. Both indicated that the committees were ready to take 
over the operation of the system, including the maintenance of the 

main canal. 

As with all of the other MIS project visited, there was 

irrigated acreage made possible from wells which had more yields 

with the filling of the reservoir. This is acreage that represents 
project benefits not accounted for on the original project 

appraisal. Increased yield of wells was credited with solving hot 

season shortages of water for drinking and domestic use in some 

villages. 

There were a number of unsolizited testimonials regarding 
benefits of these MIS projects. Farmers talked of now having 

employment, of no longer planning to sell their lands and move to 

town because they could not support their families. One farmer 

stated that he may have joined the naxalites were it not for the 

project. Still another compared the USAID project with another 

project on which he has irrigated acerage. He reported that the 

USAID project is better constructed. The outlet committees 

eliminate disputes over watere..One of the farmers said that these 

are our irrigation works and we will look after then and see that 

they are not destroyed or subject to vandalism. 



There were two areas that might strengthen the project. One is 
in the preparation of crop budgets to compare the profitability of 

cropping alternatives under various prices. Neither the agronomists 

working for the AU or the AD had 

information of this type to pass on to the farmers in this project, 

as well all of the others which were visited. There was a belief 

that local markets could absorb any amount of produce grown on the 
projects without affecting prices. This may be somewhat optimistic. 

The computorised operation MI: model was made available to the 
project before Rabi 90-91 and PIP was finalised on that. Further 

scheduling, however, could not be done through this due to 

subsequent technical flaw in the soft ware. It is a very scientific 
and useful aid in application of water and can improve efficiency 

and production considerably. It has to be allowed to function so 
that the IDIAD staff as also the cultivators assimilate it. The 

model would also require considerable fine tuning before really 

workable solutions are put on it. Results of this type cannot be 

achieved in one year and the Team recommends that necessary 

Technical Assistance for this should continue for another three 

years. 

Land Acuuistion 

No rehabilitation was said to be involved on the project. On 

inquiry, the Team was informed that there were perhaps two or three 

cases where the farmers of submerged area were left with no land. 

They were reportedly given jobs by the ID on the dam and 

canals. The Team feels that the position be verified and employment 
to at least one member of such a family provided by the ID to 

enable them to sustain themselves. 



Observations 

(i) The ultimate cropping pattern is likely to be different 

compared to the one contained in the project depending upon 

marketability of high value crops. The availability of ground water 
will hasten this process by conjunctive use. It is felt that the AU 

may have to review the proposed cropping pattern. The farmers were 

very keen that the guidance and advice on modern Agriculture 

techniques and suitablity of various irrigated crops, available to 

them under the project must continue till a stable pattern is 
established. The Team recommends that this technical assistance to 
farmers should be continued for another three years. 

. (ii) The computorised operation model for field application of 

water has not been put to use so far. It is going to be extremely 

useful and will result in economy of watero as also in substantially 

increasing yields. The model will also need considera1)le fine 
tuning and the I D I A D  staff as well as farmers will take some time 

to get used to it. Its impact will take atleast three years to be 

understood and then alone it will become a part of the system. It 

is strongly recommended thatTechnica1 Assistance on this should be 

continued for another three years. 

(lii) Conjunctive use of water should be encouraged and water 
table in the command kept under constant watch particularly in view 

of its sizeable rise. 

7 
( i v )  The farmers are at present not taking water at night and 

the RWS had to be revised for a. canal running of twelve hours a 
day. With the fast development of command, the canal capacity is 

going to run short if 24' hours irrigation culture is not 
inculcated. The rotations be immediately switched over 24 hours 

without waiting for full development as things may go out of 

control later. 



(vi) The number of farmers who were rendered landless due to 
submergence be verified and one person from each such family 
provided suitable job to enable them to subsist. 

(vii) The project has solved drinking water problem of some of 
the villages which is a very re-deeming feature. 

(viii) Some wells have come 'up in areas which are out of 
command. This is an unaccounted for benefit of the project 
whichshould be taken into account. 

(ix) Income from fisheries development should also be taken 
into account. 



MAHARASHTRA MINOR IRRIGATION PROJECT (386-0490)  

Status of Studies and Diognostic Analysis 
(June 1991) 

Status of MMIP Studies with Approva1,and Initial Completion Dates 
- - - - - -  - - 

Study Name of the Study Approval Initial Current 
No. Date Compl . 
Status 

7 

complete 

8 

9 

10 

Data collection & Processing 1/86 3/90 ongoing 

Diagnostic Analysis 1/87 10/87 complete 

Developement of Computer 
Model 1/86 3/90 ongoing 

Setting of gill Levels 1/86 3/87 complete 

Sizing of Reservoirs 1/06 3 187 complete 

Analysis of Rotational 
Water Supply System 1/90 - ongoing 

Documentation of Farmers 
Participation 1/86 3/87 

How to Organize Farmers 11/88 - complete 

Pipe Distribution System 1/87 6/87 complete 

Baseline Surveys 1/87 12/87 ongoing 



MAHARASHTRA MINOR IRRIQATION PROJECT (386-0490) 

Status of Pilot Activities 
(June 1991) 

Status of Pilot Activities with Approval & Initial Completion Dates 

Pilot Name of the Study - Approval Initial Current 
No. Date Compl . 
Status 

1 Cropping Pattern Selection 

2 Developement of Groundwater 

3 Conjunctive Use of Canal 
and Well Water 

ongoing 

4 Closed Distribution System 

6 Demand Scheduling 

6 Adoptive Demonstrations 

7 Catchment Area Treatment 

8 '  Womens Pilot 

9/88 6/89 ongoing 

2/87 5/89 ongoing 

3/89 9/90 ongoing 

3/89 9/90 ongoing 

12/89 - ongoing 

- - discont . 
Ph. I 

2/87 3/90 

Ph. I1 
2/87 3/90 

ongoing 

Note: Pilots 2 and 3 and likewise Pilots 1 and 6 have been combined 
into a joint investigations. 



ANNEXURE V-3 

MAHARASHTRA MINOR IRRIGATION PROJECT (386-0490) 

Status of Training Programs 
(June 1991)  

Status of Training Prdgrams Conducted, In Progress, and Proposed 

Training Course Date candidates Trained Status 
APPr Proposed Actual 

- 

1. Distribution System 6 /87  
Planning & Layout 3 / 8 8  274 completed 

2. ~onstrtiction Methods 
Part I Works 9 / 8 8  168 in progress 

3.  Hydrometeorological 
Observations 3 / 8 9  230  completed 

4 .  Operation 61 Mainenance 
a) Canal Inspectors 2 / 9 0  - in progress 

b) Deputy & Junior 
Engineers 2 / 9 0  219 completed 

- in progress 

d) Field Level Exten- 
sion Staff & Work- 
shop for Training 
of Trainers 2 / 9 0  165 in progress 

5. orientation in Water 
Management - JE & DE 10189 23 completed 

6. On-Farm Water 
Management - SMS - 23 completed 

272 completed 

- proposed 

4 3 3  on going 

7 .  Quality Control - 
8. Farmers & MIS Staff - 
9 .  Computer Training 9 / 8 8  

10. In-Country Study 
Tours 9 / 9 0  6 0  on going 



ANNEXURE ZV-4 

MAIIARASI.ITRA MINOR IRRIGATION PROJECT 
July 1991 

Progress of Completion of Hydro-Meteorological Stations on MMIP 

No. of Stations-' Stations Completed Total, 
Region TYPe A TYPe B Type A Type B Plan. Comp. 

1. Pune 7 

2. Konkan 4 

3. Aurangabad 7 

4. Amervati 12 

Total Stations 30 22 17 15 52 32 

0 :  Hydro-meteorological stations incorporate instrumentation 

for measurements of evaporation and evapotranspiration, temper- 

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

quality, and silt load. Ordinary and automatic rain gauges are 

included. 

Type A Stations have arrangements for river discharge 

measurements with a current meter. 

Type B Stations are equipped to measure discharge with floats. 



ANNEXURE V-5 
f,CU (tJSAID) 
JUNE 17, 1991 

MAIIARASIITRA MINOR IRRIGA'I'ION PROJ1ZCr (386 0490) 
,STATUS OF MINOR IRRIQA'IION SCIIMN 

- SR 
No. 

1 

2 

3 

4 

6 

6 

-------- --...-..---.--.. .-- .. ^ .-- 

No. 

11 

24 

13 

6 

16 

20 

90 

REQIOK-~MIS 

AMRAVATl 

A U f ? M W W W  

BOMBAY 

NAGPUR 

NASHIK 

WNE 

TOTAL 

K=A-^-- 

ha 

4142 

0381 

2165 

1484 

3862 

6434 

26438 

NO. OF MIS - - - 

COMPLETE 

7 

8 

0 

6 

3 

6 

28 

' BM I 

- 
11 

24 

13 

6 

16 

20 

90 

ACHIEVEMENT 
BM II 

11 

24 

13 

6 

16 

20 

90 

BM III 
--- .. 

8 

18 

1 

6 

11 

16 

60 

gfATW 
P ~ E  

COMPLETW - 

3 

13 

4 

1 

11 

12 

44 

BM N 

7 

8 

0 

6 

3 

5 

28 

-EM 

1 

3 

9 

0 

2 

3 

18 



LEU (USAIII) 
JUNE 17, 1991. 

[.Isr OF MINOR IRRIWIION SCIIEMBS 

REGION : ANHAVAI l  

DA1E OF ACIIIEVEWN'I' 

OlST : AMARAVATI 

D(ST : BULDHANA 

MST : YEOTMM 



1 RKIMOHAROA 
2 SQBALAON 
3 PALASGAON 
4 UNDANQAON 
6 KUNJKHEDA 
6 LON1 

11 NAQTHANA 
12 VELLORI 
13 MCMHA 
14 QANJUR 
16 JANQAM WADI 
16 QARSULI 

DIST : NAN- 

17 DHANKWADI 
18 MAHUR 
10 PIMP ALQAON(BH) 
20 LOHMANDWA 

DIST : OSMANABAD 

21 MASLA(KD) 
22 ARALICHELAM 
23 POHANER 

ANNEXURE I V - 7  

MAHARASIWRA MINOR IRRIGATION PROJECT (386-0490) 
I,l!X OP MINOR IRRIGATION SCHMES 

REGION : AURANGAMD 

lOl2t3lQO Complete 
PAC0 

1 016190 Complete 
911 8/90 Complete 
1218190 Complete 
dl 0190 Complete 

1 1/24/90 Complete 
12/27/90 Complete 
6/20/90 Complete 

618 1 

Conetruction 
PACD 
Conetructlon 
etol 
6/81 
PAW 

PACD 
PACD 
PAC0 
Constructlon 

PAC0 
PACD 
619 1 



MAIIARASIm MINOR IRRlClA'I1ON PROJBCI' (386--&90) 
xlsr OP MINOR IRRI~ATION SQIMES 

.) 

STATUS 
PROBABLE 
COMPL13llONl 
PROBLEM 

Conetruction 
Conatructlon 
Construction 

Conetructlon 
Constructlon 
Constrrrctlon 
Rehabilitation 

PACD 
PAC0 
PACD 

PACD 
Forest 
Forest 

SR 

NO 

1 
2 
3 

4 
6 
6 
7 

8 
0 
10 

1 1  
12 
13 

DATE OF AClmeVeMI?NT NAMEOF MIS 

DIsr : W O A D  

KHAlRE 
PUNODE 
WAWA 

DIST : RA'I?MGIRI 

ADARE 
ASURDE 
KONDMlALl 
SHELDl 

DIST : SINDINDURG 

CHOMEWADI 
SANAMTEMB 
TALWADI(0IQAS) 

DIST : T E m E  

KHARADE 
UPRALE 
VlDHE 

BM I 

6/14/87 
2/12/87 
6/14/87 

6114187 
2/12/87 
2/12/87 
2/12/87 

2/18/86 
6/14/87 
2/12/87 

6/14/87 
2/12/87 
2/12/87 

ICA 

136 
136 
244 

Is0 
138 
140 
134 

218 
170 
184 

176 
102 
187 

BMUI 

3/29/01 

BMlI 

2/6/88 
3110188 
9/23/88 

6/24/88 
6/22/88 
7/4/88 
9/27/88 

2/8/88 
2/6/88 
2/6/68 

6/13/88 
6/13/88 
6/13/88 

PL 

BMIV No. 

14 
13 
14 

14 
13 
13 
13 

7 
14 
13 

14 
13 
13 

D*la 

6/14/87 
2/12/87 
6/14/87 

6/14/87 
2/12/87 
2/12/87 
2/12/87 

2/18/86 
6/14/87 
2/12/87 

6/14/87 
2/12/87 
2/12/87 
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ANNEXURE IV-9 

LCU (USAID) 
JUNI! 17, 1991 

MAIWSHTRA MINOR W f f A T l O N  WOJEm (386-0490) 
LIm OP MfNOlR IRRIGATION SCIEHES 

REGION : NAGPUR 



MAIIARASICIRA MINOR JRRIOATlON PROJECI' 
LlST OF MINOR IRRlaATION ScIaueS 

REGION ; NASIUK 

STATUSI 
PROBABLE 
COMPLEI1ONI 
PROBLEM 

PACD 
PACD 

Complele 
PAC0 
Forest 
PAC0 
Rehabllltatlon 
PACD 

PAC0 
Complete 
PACD 
PACD 

Complete 
PACD 
PACD 
PAC0 

SR 
NO 

1 
2 

3 
4 
6 
6 
7 
8 

0 
10 
1 1 
12 

13 
14 

' 15 
16 

- 
DATE OF ACIEIEVEMENT NAMEOF-MIS 

DET : AIihAEDNAGA61 

THERQAON 
KUTTARWADI 

DIST : DHULE 

KONDAWAL 
LAMKANI 
PADALPUR 
UMRANI 
RAIQAN 
SHNALI 

DIST : JALOAON 

BHAQDHARA 
KUKIAR-II 
PIMPAU(OTA(0H) 
PIMPALGAON(\I\IK) 

DIST : NASHM 

UMRALE 
DHANER 
GAULANE 
TALOSHI 

BMIV 

4/2/91 

611 7/91 

1ll6lQl 

BM I 

12/10/86 
2/12'87 

2/18/86 
12110186 
12110186 
6/14/87 
6/14/87 
6/14/87 

12/10/86 
12/10/86 
9/28/88 
6/14/87 

6/6/86 
12110186 
6/14/87 
5/14/87 

.-- 
ICA 

160 
207 

176 
270 
224 
106 

1120 
170 

176 
178 
114 
114 

162 
168 
247 
I02 

BMII 

211188 
11/2/87 

1112187 
3/19/88 
2/2/88 
4/18/88 
12/12/88 
3/19/88 

2/4/86 
311 7/86 
11/16/88 
3/19/88 

3/3/88 
3/22/88 
6120188 
?J28/80 

PIL 

BM 111 

3/16/01 
3/30/91 

6llQl89 
3117190 

3/26/90 

3/14/90 
6/12/91 
6/16/89 

6/22/89 
1/4/91 
11151W) 

No. 

8 
13 

7 
9 
9 
14 
14 
14 

9 
0 
30 
14 

8 
0 
14 
14 

Ilrla 

-. 

12/10/86 
2112187 

2/18/86 
12/10/86 
12/10/86 
6/14/87 
5/14/87 
5/14/87 

12/10/86 
12110186 
9/28/88 
6/14/87 

3/6/86 
12110186 
6/14/87 
6/14/87 



ANNEXURE IV-11 

MAIWRASETRA MINRO lRRlGATION RROJECI' (386-0490) 
LlSl' OF MINOR IRRIGATION SCilEMES 

REGION : PUNI! 

1 
2 
3 
4 

6 
6 

7 
8 
9 

10 
11 

12 
13 
14 
16 
16 

1 7 
18 
10 
20 

---.-..-- -- 
Sl'AWW 
PROBABLE 
CX)MPLBIIIONI 
PROBtEM 

PACD 
Forest 
PACD 
Complete 

6/91 
Complete 

619 1 
8/91 
Compbte 
PACD 
PACD 

Conetructlon 
PACD 
Construction 
8/91 
PACD 

Complete 
PACD 
PACD 
610 1 

-.----._.-----I- bwoFm 
UIST : KOIIAPUR 

BENKRE 
KARANJAWE 
KODE 
KHANAPUR 

DIST : PUNE 

HADSHI 
PARUNDE 

DIST : SANGLI 

ALSUMD 
DAFLAPUR 
QHANAND 
QHORPADI 
PRATAPUR 

DIST : SATARA 

CHALKWADI 
DAMBEWADI 
MANDVININAM 
MULlKWADl 
SANQWl(SH) 

D m  : SHaAPUR 

BU RIKAWATH E 
DOMBAWAWALQE 
KAZIKANBAS 
PHONDSHlRAS 

---, 

ICA 

286 
227 
680 
131 

484 
172 

166 
178 
166 
196 
212 

186 
139 
679 
209 
180 

232 
120 
566 
448 

.__.."_ ---..I _ . -  ...-- ..-. 

NO. 

7 
30 
13 
8 

13 
7 

7 
8 
8 
8 
8 

30 
8 
39 
7 
8 

9 
0 
g 
8 

BM I 

2/18/86 
311 7/80 
2/12/87 
3/6/86 

2/12/87 
2/18/86 

2/18/86 
3/5/88 
3/5/86 
3/6/86 
3/6/86 

9/28/88 
3/6/86 
3/17/89 
2118186 
315186 

12/10/86 
12/10/8(3 
12/10/86 
3/6/88 

Pa 

DATE 

2/18/86 
3117189 
2/12/87 
3/6/86 

2/12/87 
2/18/86 

2/18/86 
3/6/86 
3/6/86 
3/6/86 
3/6/86 

$128188 
3/6/86 
3/17/89 
2/18/86 
3/5/86 

12J10186 
12110186 
12/10/86 
3/6/86 

DAm OF 

B M n  

10127187 
3/6/89 
1/6/80 
10/13/88 

9/6/88 
1016188 

3/8/88 

3/2/88 
3/8/88 
3/12/88 

7/14/89 
2/1/88 
8/9/89 
2/1/88 
12/12/87 

3/2/88 
12/12/87 
714188 
12/12/87 

ACliIBVeMENT 

BMUI 

3/16/90 
3/12/00 

3/19/91 
3/16/90 

811 1/90 
813 1 180 
10/27/89 

3/18/91 

a 1  1/91 

11/19/90 
218i91 

11/7/90 
3/16/00 
3/26/01 
1/23/91 

BMIV 

1/4/91 

12/3/90 

10/12/90 

a 

3/26/91 
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ANNEXURE A-1 

MAHARASHTRA MINOR IRRIGATION PROJECT (386-0490)  

Criteria & Conditions for Approval of Bench Marks 
(June 1991) 

Each individual Minor Irrigation Schemes (MIS) will be 
designed by the Executive Engineer of the respective regions, 

appraised by the Special Appraisal and Supervision Cell (SAEC) and 

approved by the Minor Irrigation Committee (MIC) and will be based 
on the criteria described hereunder. 

Bench Mark I 

Schemes planned by Regional circle, appraised by Special Appraisal 
and supervision cell, and approved by Minor Irrigation Committee 
and concurred to by USAID. 

1. An Economic Rate of Return (ERR) of 12 percent or more, or 10 
percent in triballdrought prone areas. 

2. All designs comply with the standard engineering design and 
cost estimation criteria estarblished by GOMIID and AD, and the 
Indian Standards Institute for various components of the 

scheme. 

3 .  Estimates of monthly available water supply based on a 20 year 

reservoir operation study. ' The live storage capacity of the 

reservoir should be based on estimated 50 and 75 percent 
dependable flow as per "~anual of Minor Irrigation Works .in 
Maharashtra State, 198311 till results of special studies and 

pilot projects become available. 



Bench Mark 

Completion of design for irrigation and drainage system and Part I 
works supported by detailed layout maps of command area and soil 
survey reports. Village leader certification of farmers 

participation in determining layout of channels below the outlet 

and their acceptance of final plan.. 

1. Complete surface drainage systems is designed in the entire 

CCA to remove rainfall intensities of a 5-year recurrence 
interval rapidly enough to avoid crop damage. 

2. Crop water requirements calculated according to the cropping 

patterns developed by AD and using the climatological data 

from the area or nearby area. The conveyance system capacity 

to be based on maximum irrigation requirements of the system. 

3. The layout of the water conveyance and distribution system 
shou'ld be based on detailed soil and topographic surveys and 

finalized after reviewing the possible technical alternatives 

with farmers. 

4. Sufficient, hydraulic head to be provided to assure the de- 

signed flow between outlets and watercourses, watercourses and 
field channels, and a minimum of 15 cm. head between field 
channels and the highest point within the commanded fields. 

5. Delivery system designed to be capable of delivering streams 

of 30 Ips to gated outlets serving about 5-8 ha on a 

rotational basis. 

6. Distribution system to be designed starting with farmer's 

field and moving upward through the system to the main canal 

outlet level. 



7. Conveyance channels adequately designed and regulated with 
control structures to permit full delivery to each outlet even 
when main system is operating at 50% of design capacity. 

8. Water measuring devices to be provided at the head of the main 
canal, at each offtaking distributary/minor and along the 
distribution systems required' to deliver measured flows among 
users. 

9. Conveyance system adequately protected by cross-drainage 

structures and escapes as needed at thc end and at various 

points along the canal alignment. 

Bench Mark I11 

Completion of headworks, 75% completion of irrigation and drainage 
system of the Command Areas, completion of Part I works in 30% of 
Command Area. Completion of land acquisition for distribution 
system duly supported by GO1 reports. 

1. Specified portions the conveyance channels, other delivery and 
drainage system measures, and Part I works completed in 
accordance with design criteria and conditions in items 1, 5, 

7, 8 and 9 as specified for BM-I1 ab'ove. 

2. Conveyance/distribution system to be selectively lined based 

on detailed soil survey data and hydraulic conductivity- 
seepage loss correlation. 

3. A performance testing system was deve:Loped to verify adherence 
to the required criteria' and cond.itions for satisfactory 
completion of the conveyance system. 



Completion of remaining 25% of irrigation and drainage system, 

remaining 70% of Part I works, resettlement of displaced land 

owners and establishment of outlet committees in at l e ~ s t  half of 

the command area. This should be supported by GOM reports. 

1. Complete surface drainage system is constructed in the entire 

CCA to remove rainfall intensities of a 5-year recurrence 

interval rapidly enough to .avoid crop damage. 

2. Final portions of conveyance/distribution system and Part I 
works are completed as specified in items 1 and 2 for BM-3 

above. 

3. An operations testing system was developed to verify adherence 

to the required criteria and conditions for satisfactory 

completion of the conveyance system and assuring that a flow 

of 30 Ips could be delivered to the public outlet. 



ANNEXURE B-1 
' I 

pununary o f  C r i t e r i a  and Conditionfi 
f o r  Approval o f  Minor X r r i ~ a  t i o n  Scbemes 

each individual  Hirlor I r r i g a t i o n  ~cliornal; (HIS) w i l l  be deoigned 
,by the  e ~ e c u t f v e  Engineer of the  respac t ive  reg ions ,  appraised by 
' t h e  Special  Appraisal and Supervision Cel l  (SASC) arld approved by 
the  Hinor I r r i g a t i o n  Committee ( H I C )  and w i l l  be based on the  
c r i t e r i a '  deecribad hereunder: 

1. h Economic  at& of Return (ERR) of 1 2  percent o r  more, o r  
10 percont i n  t r iba l /d rought  p r o n a  a reas ,  Konkan o r  otirer 
nreaa where COH po l i cy  provides conceoeions . 

2 .  A l l  designs comply with t he  standard engineering design and 
' coet es t imat ion c r r k e r i a  es tabl iehed by COH/ID and AD, and . 

t he  Indian Standards institute f o r  var ious  components of the  , 

scheme. 

3. Dam and conveyance system of each HIS construr,i.*i? cti thin 
four  years of i n i t i a t i o n  including the  d i s t r ibu i . lon  nu  t.~;:rk 
(Pa r t  I works) t o  individunl  fnrms ' o r  t o  tko y:.;:,-\b. > , a t  
serves  two ha ,  whichever is l a rge r .  

4 .  Complete sur face  drainage sys  tom i s  designed and (: :;,iat;t?i,: tldd 
i n  t he  e n t i r e  CCA t o  remove r a i n f a l l  i n t e n s i t i e s  of ;; 5: ;t>ar 
recurrence i n t e r v a l  rap id ly  enough t o  avoid crop :.!.:?TQ.:V&. .;r 

5. Crop water requirements ca lcu la ted  according Ca khr1 ~ c s ~ y i n g  
pat  t e rns  developed by AD and using thr, c l i ina to l sz i  t 4a ta  
from the a rea  o r  neorby a rea .  The cc~nveyanc:, ~sj~stern 
capaci ty  t o  be based on maximum i r r i ga t io r r  requirements of 
the  system. 

I 

6.  Estimates of monthiy ava i l ab l e  water supply based on a  20 
. y e a r  r e se rvo i r  opera t ion  study. The l i v e  s torage  capsc i ty  

of the  r e se rvo i r  should be based on estimated 50 o r  75 
percent dependable flow a s  par  "Manual of Minor I r r i g a t i o n  
Works i n  Ha?\arashtra S t a t e ,  1983" t ill  r e s u l t s  of s p e c i a l  
s tud ie s  and p i l o t  p r o j e c t s  become ava i l ab l e .  

7 .  The layout of t he  water corlveyance and d i s t r i b u t i o n  system 
should be based on de t a i l ed  s o i l  atrd topographic 'surveys nnd 
f ina l i zed  a f t e r  reviewing the  poss ib l e  technica l  a l t e rna -  
t i v e s  with farmers.  

9 



8, SuEficiant hydraulic head to be provided to aouure the de! 
ri6nod flow between outlets and wetorcoureea, watorcournen 
and field channela, and a mlnimum of 15 cm. head botwson 
field channeln and the highost point within tlre comroended 
f ields. 

9. Dolivor*y ayetom cnpnblc of dolivorirl& stroame of 30 litocs 
per oocond to gated outlotu oorvirlg about 20-25 ha on a 
rotational basis, 

10. Distribution system to be designed starting with farmer's 
field and moving upward through tho, system to the main canal 
outlet level. 

11. Conveyance channels adequately designed and regulated with 
control etructurea to permit full delivery to each outlet 
even when main syst'inn is operating at 50 percent of deeign 

, capacity, 

12. Water measuritrg devices to be provided at the head of the 
main canal, at each offtaking.distributary/minor and along 
the distribution system as required to delivery measured 
flows among users. 

13. Conveyance system adequately protected by crocs-drainage 
structures and escapes a!: needed at the end and at various 
points along the canal alignment. 

. .  . , 

14. Conveyance/distribution'system to be selectively lined based 
on detailed soil survey date and hydraulic conductivity- 
seepage loss correlation. 

15. Water conveyance efficiency must be supported by seepage 
tests on the soils that canal passes through. 

1 

16. Water is allocated according to the rotational water system 
as detailed in project paper. 



Name o f  MIS 

Dlst 

Region 

Div is ion 

CHECK LIST FOR 

BENCH MARK I V  

Taluka I . 

C i r c l e  I I 

Sub Div ison . 

Sr. 
No. Points Compl iance 

- - -- - 

I. For the entire Irrigation and drainage system 

and specifically the remaining 25 percent 

Irrigation and Drainage System. : 

i) Whether bed  stones a r e  f i xed .  

i i ) Whether p r o f i l e s  a re  constructed. . 

ii i )  Whether measuring devices are  constr- 

ucted on d i s t r i bu ta r i es  and Minors. : 

i v )  Whethcr the grooves sliowing t t ~ e  

minimum operatable water leve l  

and f u l l  supp ly  leve l  a r e  marked - 
on canal st ructures.  - 

V )  Whether do t  cha r t  for canal st ruc-  

tures i s  e~ ic losed 

v i )  Whether operat,ion p lan prepared 

and management s ta f f  b r i e f e d  and 

pa r t i c i pa ted  i n  operation test ing 



Points Compliance 

v i i )  Whet l~er operat ion tes t  f o r  en t l r e  water 

c a r r i e r  systcrn i s  , car r iedout  and 

resu l ts  enclosed. 

v i i i )  Whether the command p lan  showing 

en t i re  command area and spec i f ica l ly  

ttza remaining 25% I r r i ga t i on  and Drain- 

age work  completed i s  enclosed 

II. Ent i r e  Part-l works  and specifically remain- 

ing 70%. 

i) Whether command p lan showing en t i re  

Par t - l  work completed i s  enclosed. 

i i )  Whether f u l l  supp ly  l eve1 corresponding 

to  30 l i t e r s l sec .  d ischarge i s  marked 

on f i r s t  structure, immediately below 

the out let .  

i i i )  Whether operat ion tes t  i s  ca r r i ed  out 

fo r  en t i re  p a r t - l  works and resu l ts  

enclosed . 

I1 I. Rehabi l i ta t ion and Land Acquisit ion. 

i )  Number o f  d isp laced land owners 

i i )  Whether t h e i r  resettlement i s  done 
b 

i i i )  Whether JMS stater~lent a longwith JMS 

map showing acqui red land i s  attached. : Yes 

(Consult C.R.of 1972 rnodify accordingly 

upto Sect ion V I ) .  



Sr. 
No. Points ! Compl lance 

I 

I 

I IV .  Outlct Committees (OC) 

1 )  How many chaks a r e  i n  command area. : 21 Chaks 

i i )  llow many OC a r e  organised and took 

possession of  Par t - l  works. : 2lchaks  

iii) Percent of total CA covered by OC. : 100% 

EXECUTIVE ENGINEER, 

MI NOR lRRl GATION DIVISION 

.. .SANCLI. 



ANNEXURE C-1  

"1 

Stagce  of Completion f o r  Reloaee o f  Fixed 
Amount Payable f o r  Conet ruct ion  of an approved 

Minor I r r i n a t i o n  Scheme 

1. Schemee planned by Regional 
c i r c l e ,  appra iecd  by Spec in l  
Appra iea l  and e b y r v i e i o n  c e l l  
and approved by Minor I r r i g a -  
t i o n  Committee and concurred 
t o  by A.I .D.  

Percentage  of A . I . D .  Contribu- 
t i o n  (67%)  t o  be Disbureed 

2 .  Completion of des ign  f o r  i r , r i g a t i o n  
and d r a i n a g e  system and p a r t  I works 
suppor ted  by d e t a i l e d  l ayou t  maps of 
command a r e a  and s o i l  survey r e p o r t s .  
V i l l a g e  l e a d e r  c e r t i f i c a t i o n  of farmers  
p a r t i c i p a t i o n  i n  de termining l a y o u t  of 
channe l s  below t h e  o u t l e t  and t h e i r  
acceptance  of f i n a l  p l a n . ,  

3 .  Completion, d l  headworks, 75 pe rcen t  
complet ion of i r r i g a t i o n  and d r a i n a g e  
system of t h e  Command Areas, complet ion 
of p a r t  I works i n  30 percent  of Command 
Area, Completion of l and  a c q u i s i t i o n  
f o r  d i s t r i b u t i o n  system du ly  suppor ted  
by COM r e p o r t s .  

4 .  Completion of remaining 25 pe rcen t  of 
i r r i g a t i o n  and d ra inage  syetem, remain- 
i n g  70% of P a r t  I works, r e s e t t l e m e n t  
of d i s p l a c e d  l and  ownere and e s t a b l i s h -  
ment of o u t i e t  committees i n  a t  l e a s t  
h a l f  of t h e  command a rea .  T1ii.s should 
be suppor ted  by COM r e p o r t s .  

Releases  under 3, and 4 s u b j e c t . t o  A.I.D. v e r i f i c a t i o n  of p h y s i c a l  
completion, i n c l u d i n g  i n s p e c t i o n  which may be  on a  sample b a s i s .  

I, 



(DRAFT' 1 Adopt ion of per farmanos and ! o w  rational testing procedures 
on Minor lrrigat ion Schemee - 

" 

GOVERNMENT OB MAHARASHTRA 
I~rigation~Dspurtmsnt, 

Tech. Circular No. Miec .1090/313/9 '.l(2 ) 
datad the* ... May, 1901. 

Maharaahtra Minor Irrigation -project hae been undertaken by the Irrigation 
Department of Gover!ment of Maharashtra with the aesistance from USAID. 
Reimbursement under this project has been decided on completion of Bench Marks 
i.e. stages awcified in the project as under : 

(1) Scheme planned and approved by Minor Irrigation Committee. 

(2 )  Uesign completed for distribution system and Part I works Farmers 
participate in determini~lg layout of channels below the oi~tlet. 

(3) Completion of headwork, 75 percent completion of irrigation and 
drainage system of the command m a ,  30 percent completion of Part 

-. -. I work of the command area, completion of land acquisitian for 
distribution syetenl. 

(4) Completion of remaining 25 percent of irrigation and drainage 
syetem, remaining 70 percent of Part I worka, resettlement of 
displaced land owners and organization of outlet conunitteee in at 
least half of cornniatid area. 

In view of large extent of the project area and number of large and small 
channels and structures involved, it is very difficult to check physically 
correctness of the constructed system. Verification of dimensions of system does 
not define the quality of the systelu necessary for the Hydraulics. Entire system 
is planned, designed and constructed to confirm water supply at each farm gate. 
There is no verifiable indicator for this ultimate goal in the present monitoring 
system. 

This siluat ion demands itltroduct ion of a testing procedure for assurance 
of completion of system as designed within the permissible limits. As the 
.ult$.mate a@ of the distribution syetem is to supply water at each farm gate 
(with flow of 30 Ips at outlet in MMIP), hydraulic testing of the aystem is the 
only way out. Performance Test and Operation Test are step by step activities 
planned in the distribution system of a MIS to verify performance of the aystem. 

0 

2. PERFORMANCE !LXST : I 

' (1) NECESSITY : 

hiring Diagnostic analysis of twelve existing systems in the MMIP, main 
shortfall is insufficient discharging capacity due to heavy seepage in 



canal roachee, and leakapae in stm~ct~~rertr ~ n d  jimctlr~ne. A t  grsennt, af tor  
physioal. oomgletion of work t o  bile dimonsione, it is drsolarad t o  be 
oomplete only on the baeia of cllsck of maasursments. l%i0 howavsr, cloos 
not aeeurrs oysrational perfcrrmanccs of ayetsm a t  the pdtrk flow and may not  
limit Lrmai t  loaeea to dosign aes\unptione. Thie ie~ the eeeerrblal featt~ra 
of the eyetern for  f u l l  i rr igat ion d@velopmsnl. A t  prsaant thia aegect ie 
not ,.verif ied prior  t o  commencement of i r r igat ion in  the newly conetructed 
aytstem.' Farmers aware of the ehortfallpr do not demand irr igat ion watar. ID 
operating f i e ld  s t a f f  ie as wall not awars of condition of eyetern. Thie 
result8 in  daf icient; dietribution sysf;ern deteriorating f a s t ,  

Pecfo~mance t e s t  i a  the hydro-dynamic tee t  of the eyatem a t  .the 
construction stage. I t  a s s i ~ t s  to  gin point deficiencies in hydraulic 
perforn~ance. This t e s t  is useful t o  check performance of part; or  whole of 
the eye ten^ of main canal, d is t r ibutar ies ,  minors and f ie ld  chnnnele. I t  is 
a di rect  tool for  the construction Engineers to asseas tho quality of 
construction of the system aa compared t o  the designed. 

The Perfor~ance tea t  confirme behavior of system on following point8 : 

a) Peak discharging Capacity of canal compared t o  designed. 
b) Weak reaches and locations in canal system. 
C )  Designed FSD Vs actual FSD 
d )  F~tnctioning of measuring devices 
e )  Relation beteweell FSD and discharge of canal 
f )  Identification of Canal reaches i n  pervious s t r a t a  & extent of 

leakages. 

Step - by - s tep procedure for  carrying out the performance t e s t ' i s  given 
in  Annemire I.  

3, OPERATION TEST : 

In the operation of canal system, demand of water is variable. Though the 
system is checked for  gerforn~ance t ee t  a t  peak discharge, its efficiency 
drops down conoidereably when operated a t  low discharge. I t  cannot function 
below a part icular  level of demahd. Operation of out le ts  cnn not be 
al tered freely a s  per requiremeh$e. I t s  range of operation is r ig id  and 
not known in advance. With the introduction of new crops and var ie t ies ,  

. irrigatioq,.water demand w i l l  be changing year t o  year. I t  is therefore 
essential to understand operational f l ex ib i l i ty  of the system i n  advance. 

Involvement of WUAs i n  deciaion of crop selection, rotation and scheduling 
is the policy of GOM I D  in MMIP. For a purposeful dialogue and aseistance , 
t o  WA i n  decision making, the engineer ~ h o u l d  know well the operational ' 
f l ex ib i l i ty  of the system. Operation t e s t  is a tool t o  acquire this 
information. 



Tile operation t ea t  is deeigned to  oneiirs and underatand operational 
f l ex ib i l i ty  of tihe eyetam for* wrying conditi one of operation before hand. 
I t  higlrliphte following P~atirreo of the ~yateni : 

d i  Canal relessee and variation, i n  oysratibn of se te  of out le ts  t o  
provide deaired discharge a t  out le t  hecda. 

b) Canal losees compared to  deeigped.one and i t e  variation with reclpsct 
t o  flow in  the channel. 

c ) Feaeible ogerat ional aeqilencs of outleter , use of control etructuree 
and matching canal operation. 

d) Loesee in  distribution nyatefm down t o  farmmgate, and relation to  
length for varied flow in channel. 

e)  Travel time for  different  flow conditions. 

Step - by - s tep procedure for  carrying out, the operation t e s t  is given in 
Annelnire 11. 

Performance t e s t s  and operation t e s t s  are carried out on about 60 MIS and 
;!5 MIS sticceoafully by March 1991 under Maha.:ashtra Minor Irr igat ion 
E'ro jeat . These testo are found helpful for  checking construction quality 
of the distribution systenl and 8at;isfactory oper, ';ion while handing over 
the echeme to  Ma~lagement Division. 
, . .. 

4. After taking into consideration the experience of these t e s t s  on ~chemes 
tinder Maharashtra Minor Irr igat ion Project, Governpent has now reaolved that  the 
performance and operation t e s t  may be carried out for  a l l  the Minor Irr igat ion 
Sshemee before handing over t o  Management Division. 

I 

5. These t e s t s  should be carried out Joint  1.y by off icers  from Construction and 
Maintenance divisione not lower than u jnnior Engineer. Chak committees shouild 
be involved during tea t s  of f ie ld  channels. The t ea t  report with the observations 
ahould be Jointly prepared and eigned as  a token of acceptance. This report 
ahould form a part of dociunenta for  transferring a achenle. 

By order and i n  the nma of 'C;overnor of Maharaahtra. 

( V. W . CIIANDKATR&YA) 
Depity Secy. to  Govt. of Maharashtra 



S'fEI)-BY-STEP ACTIVI'J,'Th'' 1N PElZI?OiWNCJl TEST 

1. DESIGN PROCESS OF DISIIRIBVi'ION SYSTEM : 

While deeigi~ing .the clistribu.t;ion network, peak wa,t;r.:!r ruyuir~r:n~anl;f.~ Lhrough t;he 
system is estimated with the pradictecl crop tnix wrd water requirement during crop 
period. Water requirement is t o  be catered i n  a fixed duration i .e.  rotation 
period for  the ent i re  command area. Canal system should have adequate capacity 
t o  meet the demand a t  the peak requirement within t h i s  rotation period. This 
aspect is exmined with the help of operation program of the outlete. With 'the 
operation PrOBrtUU maximum out le ts  which are  t o  be opened is decided. This 
exercise i e  done a t  the time of project preparation stage. Peak flow kequired i n  
the cam1 thus estimated works a s  the base for  designing the canal sections in 
different  reaches. Water allowance of the system is estimated a t  t h i s  etage. 
Constrtiction of the canal system is executed as per t h i s  design with estimated 
conveyance losses included therein. 

2- PERFORMANCE TEST : 

Performance t e a t  is hydro-dynamic t e s t  of the system at r o n s t ~ ~ t i o ~ ~ t ~ a g e .  This 
t e s t  is useful t o  check performance of part o r  whole of the system of main canal, 
d is t r ibutar ies ,  minors and f i e l d  channels. I t  a s s i s t s  t o  pin point, hydraulic 

. . performance deficiencies. I t  is a tool for  the construction Engineers t o  assess . 

quality of construction of the system to  the designed requirements. Test is based 
on " Inflow - &itflow " test used for  estimating Conveyance losses. 

Performance Test is an event while the constriiction, work is i n  progress. I t  
includes - 

1 Plalming the t e s t ,  
(2)  Tr ia l  run, 
(3) Field t e s t  observations, 
(4 )  Data analysis. -. 

Objects of the,&test are  : 

a )  Canal network constru&ed conforms design parametera, 
b)  T r a v e l t i m e u p t o t a i l i s c o n f f r m e d ,  
C )  Some Part I work8 are tested. 

Step-by-step procedure for  these ac t i v i t i e s  are given below : 



3. 1~RBPARAl'ION 01 '1US'k' PLAN : 

(1) abfiemration Sttitiana and infraatmotura : 

i)  Schematic Diagram : Proparir a schemcitic diagrm of the channel 
~lystem dem&rctrting the port;ion proposed to  be tested. This w i l l  

, ,  include main canal, dintr ibutaries , rnj.nors, sub-minors crnd f ie ld  
channe 1s. . .  

ii) Observation ~ta.t;ions : Mark locations of observation points. 
Observation stat ions w i l l  be ~ t r u c t u r e s  ae outlets ,  cross-regulators 
or head regulators, ,syphons, measuring devices. Number them 
aerial ly.  ' 

If there a re  off-taking channels t o  main canal, numbering may be i n  
continuing order including off-taking clrannels t o  avoid duplication 
of ntulbering . 
A t  every obaervation s ta t ion,  defined section of canal is necessary. b 

F Z  

A profi le  wall i f  available close - by, can be the location of the 
observatiolr a t a t  ion. 

A profi le  wall near vulnerable portion of deep cutting, heavy 
banking, where seepage i a  t o ,  be observed can be selected as  
additional observation stat ion.  

i l j . )  Escape : Normally every channel is providod with a t a i l  escape. If 
there is no escape available down stream .of system under t e s t ,  a 
temporary escape is necessary t o  dispose the flow released during 
the t e s t  safely. 

i) Measuring Devices : Cut - Throat Flumes are commonly used fort 
measuring the flow. V- Notche~~ a t  specif ic  locations can be used for  
measuring flow.After the discharge observation s ta t ions  are decided. 
Considering CTFs already available i n  s i tu ,  additional requirement 
for  temporary fixing a t  s ta t ions  are t o  be estimated. For f ie ld  
channels, a pai r  of portable 30 Ips CTP is sufficient .  
One meter long s tee l  / wooden scales, one a t  each stat ion are 
required for  meaai~ring water depth i n  the canal. 

ii) Watches : The observer at each stat ion should have a watch 
. . (,preferably wrist) & timing of a l l  watches s e t  to  a common watch. 

iii) Blank observation sheeta : Copies of blank forms for  recording the 
observations are t o  be prepared in sufficient  number. Total number 
of such forms are t o  be estimated based on number of observation 
s ta t ions  and readingz t o  be recorded a t  each station. d 

iv) Miocellaneous : Cutting axes, shovels, pickaxes, ghamelaa, and other 
such excavating tools,  empty gunny bags shal l  be required to face 
any si tuat ion of canal overtopping. Small quantity of sand, metal, 
rubber packing, cement, on s i t e  is necessary t o  meet the situation 



i) Obsemroro : One Obssrver w i l l  be nnceosary for  oach observation 
station. Observations a t  every s ta t ion w i l l  be continuous. Two crr 
three observers are to  be in reaerve. 

a .  i 2 )  Supervisor : One senior Engineer with vehicle shall  be moving on the 
system and siipervise the t ea t  proceeding. Two messengers with 
vehicles may a s s i s t  him on 8 i te .  Closing and opening of gates is t o  
bo watched by Ii iol .  

iii) Supplementary Manpower : This Test planning be kept i n  mind Sr t r i ed  
during t r i a l  nin. ' rr ial  run & Perfornlance t,sat require s ta f f  for 
fill1 day. I t  is, alwayo necessary t o  arrange for their  food and 
drinkit~g water a t  s i t e .  

In view of continuoiis hard work during the day, selection of healthy and 
a l e r t  observers is necessary from the f i e ld  s t a f f .  

4. TRIAL RUN : 

Trial  run i a  the preparatory step towards performance tes.t;ing by exposing 
the constructed system for hydratalic op~ra t ions .  In the distr ibution 
system spread over a large area and consisting number of:' atructurea and 
cutting and embankment it is desirable to  open out; the syatem slowly to  
the hydraulic force. I t  is l ikely that  small defects i n  the syetem, with 
release of water may get enlarged damaging the system on a large scale. 
Trial run infuses confidence in the f i e l d  off icere about the capability of 
the performance of the ayatem. 

a) I t  is desirable t o  begin t r i a l  run early in ,the mor~~ing. 

b) A l l  the participants be allottecl certaiu reaches of the system for 
observation; A l l  of then1 rshould be a t  head of the allocated reach 
before water is l e t  out i n  the canal. 

C )  Water be releane!d tl~rough t;lw head r tsa~lator a~lcl f l o w  increased 
slowly. In any case the f 1or.r should not exceed the nlaxinlum capacity. 
Discharge in canal i t l i t i r r l ly  may be 50% of designed discharge till 
the flow gets stabilized. 

e l  A moving observer groiip shal l  move from head to  t a i l  and watch the . 
functioning of the systenr and approve t o  increase the flow from HR. 

.5. 

f )  ' 'After the flow is ~stabil ized,  the ob~erver  gioup w i l l  move from HR 
dor~n to  the l a s t  point of the eyst4em and note the locations of 
leakages, acouring ar~d s i l t i ng ,  encroachlont on free board. This 
tlote of observat inns w i l l  include defects observed aqd 
recommendat ions to rec tei f y them. I 

All the defects are t o  he rect i f ied  and removed before the Performance 
Teat is planned, 



6. RIBLD OBSERVATIONS Olt TRSJ!: 

(1) Cam1 rryetenn down t o  out le t  : 

a)  Allocate each observution stat ion t o  an observer. Explain the 
procudure of recording the obsarvut iona. Obfiervutione of dugbh of 

, ,  water with reff~rctnccr to  Lire referetnoe point a t  ,tho sotation ara Lo ba 
recorded a t  tln Interval .  oE every 16 minutee. In case of flow 
recording etatione obesrve a l l  gauges. 'lthis has particular reference 

, t o  CTF where both Ha & Hb'&ra t o  be recorded. Set the watches to  
' standard time. A l l  the observers should be a t  the i r  s tat ions with 

the i r  registers  ~ n d  instruments a t  l eas t  15-20 min. before the water 
is released in  the canal. 

b) The supervisor ehould ensure the above grepar9tion before commencing 
the t e s t  by vis i t ing  the etatione from Tail y r t i o n  t o  HR. 

c Let out water in canal to  the predecided flow rate.  supervisor shal l  
move with water along the canal side and watch the system. 

d)  A l l  cross reg~ilation shall  be checked frequently. 

e )  Open the planned distr ibutaries,  minors and out le ts  before the water 
reaches that  location. 

" f )  Observer should watch that  flow becomes steady. 

g)  Note down reaches of disturbance seen o r  l ikely  to be. 

h )  Note down losses through outlets ,  CD works, pipes, bank-works, 
unauthorized cuts  formed due to ca t t l e  crossings or  road crossing. 

i )  Confirm out le ts ,  aq~~educts,  syphons, road crossing are not leaking. 
If leakages are  seen, arrange flow meas\irement by ins ta l l ing 
portable CTF/V-Notch. 

j) Observer tinit w i l l  continue to  move throughout the t e s t  period and 
be watchful of proceeding the t es t .  

k) Recording should be continued till the l a s t  observation s ta t ion 
records steady flow conditions for a t  l eas t  two hours. 

lr) A l l  out le ts  are closed, t a i l  escape be kept open. 
. ,..' 

1) .  HR gate to  be closed gradually. Observations to  be continued till 
water seizes t o  flow a t  the station. 

(2) Field channel system down t o  farm gate : 
1 

This t e s t  apprises delivery capacity a t  the farthest  turn out. 

i )  In case there is no provision of a measuring device below the 
outlet ,  make the permanent mark on any structure or  lined portion of 
FC just down of out le t  for  a flow of 30 Ips (or  any decided flow 



rate) measured w i t h  tho  help of portable C'rF. Fix the portable CTF 
near the longeet I%) of the FC. In  case thebe i e  a free f a l l  
available near the las t  '1'0, V-notch can also be fixod for measuring 
the flow. 

ii) Release water by opening olttlet to the designed flaw rate (30 Ips). 

iil) Meaeure discharge d travel time at, t a i l  TO wi th  the' help of 
meaeuring device af ter  the ilow i s  stabilized. 

Format for recording obeervations ' is enclosed. 

6. CXMPILATION OF OBSERVATION DATA & ANALYSIS : 

, A l l  observations are to be converted to a base time and water levels to  
conunon Bench Mark. For the flow observations water depths observed a t  the 
measuring devices are to  be converted t o  flow n~eaouroments. Care should be 
taken to determine the flow conditions - Free or Submerged flow In caae of 
fliunes. These converted observations are to  be compiled in one statement. 
I t  can be separate for each of canal system and also f leld ohannels. These 
obeervatiolls should be selected for steady flow condition and analyzed 
further to  estimate seepage losses, travel time, hydraulio gradient. 
Presentation of these results grapliically helps comparison of the 
observations wi th  design asaun\ptions. Following are Eetr graph3 suggested 
for the analysis of observation data. 

1) Travel time as per design & a3 per cbservations shall be plotted 
againat length of channel. Slope of line will,,.indicate flow 
characteristice of channel. 

2 )  Discharge measured a t  various locations and canal length indicates 
losses in  travel length. 

3) Water level 9( time when plotted indicates the travel time, hydraulio 
gradient and seepage losses siruultaneously . 

4 )  Water level and lelvgth of canal indicate8 the ~c t t r a l  hydraulic 
gradient of the flow. This indicates probable reaches of higher 
seepage compared t o  designed. 

7. CUNCLUSION OF THE TEST : - 
From the above analysis following conclusions can be drawn : 

# 1. 'TO what extent conqtmcted channels are capable t o  carry designed 
diachargea . 

# 2- Pervious reaches of channel, 
# 3- Whether any section of channel requires improvement for maintain* 

required water depth a t  outlet  or branching canal. J 

# 4. Actual FSL compared t o  designed FSL in channels. 
. . 

A report describing area of system for tes t ,  diagram of observation 
stations, statements and graphs is a helpful doctunellt for the construction 
and operat ion engineers. 



ANNEXURE C-4 

NECESSITY : 1. 

While operating the canal cryatem, t o  meet water demand of a l l  benefitted 
zone, within stipilateci period (rotat ion period), program of water 
releases to differetlt chaks is planned in advance. This ia the Hotation 
Water Schedule (RWS). 1918 flow period In tho ochedulo is v a r i ~ b l e  w i t h  7 

reference to  the stago of crops, s o i l  characterietice and climatic 
conditions. The canal releasaa depend upon ntunber of ou t le t s  opened on a 
particular day and t rans i t  losses in  tile system., Water release program is 
modified daily with the canal flow varying from peak designed t o  a part of 
it. This variation of flow affects  the distribution efficiency . I te  
efficiency drops down considerably when operated at low discharge. A t  
t i m a  it cantlo.t; fiulction below a particular level of demand. Thua 
operation of out le ts  can not, be changed f ree ly .  to  any extent. 'I'hough tile 
systenr works sa t is factor i ly  for  peak flow, in " Performance Test ", its 
range of operation is not known in advance a t  present. With the 
intruduction of new crops and variet ies,  i rr igat ion water dern~lnd w i l l  be 
changing year to  year. 

Involven~ent of WAS in decision of crop selection, rotation and scheduling 
is the policy of GOM *ID in MMIP. For a useful dialogue and aesistance t o  
WUA in decision making, the e n g i ~ e e r  should kuow operational f l ex ib i l i ty  
of the ~yr~tenl. 

The operation t e s t  is designed t o  ensure and understand operational 
f l ex ib i l i ty  of the system for  varying conditions'of operation beforehand, 

Rirpose of t h e  operation t e s t  are : 

a )  To decide canal releases for  varying operation of out le ts  to  divert 
dct~lred cJiachar*ge a t  ouClet headu. 

b) . .*To estimate actual canal losses and its relation with varied flow i n  
t h e  chantlel . 

C )  To underetand feasible operational sequence of outlets ,  use of 
control structur-ea and matching can~1,operat ion.  

4 

d )  Travel time for  different  flow cotlditions. 

.I I ) 
C . .  . ---c., . 1- 



(1) Obaorvation Stn tionu and inL:r*au t;mc l;~;rro : 

2 )  Gchematia Diagram : Prepare a schematic diagrsm of channel network 
for  thb en t i re  system, 

, . 
ii) Observation Stations : Mark locat ions of observation points. 

Observation s ta t ions  will. he a l l  out le ts ,  cro~s-regdatore ,  head 
regulators and o~eesuring devices. N~amunher them eer*ia:lly. 

0 

If there are  off-taking channels from rnain canal, numbering may be 
i n  continuous orclnr including off-taking charrnela to  avoid 
dl ip l ic~t ion of tlwnbsring . 
A t  every observation stat ion,  defined section of cma l  i s  nocessdry . 
A profi le  wall i f  available close by can be the location of tho 
observation s t a t  ion. 

iii) Escape : Normally every channel is yrovi(1ed with a t a i l  escape. i f  
tkere is no escape available down strewn of sya.t;e~n under t e s t ,  an 
escape is to  be provided. 

i) Measuring Devices : Qit Throat Flumes are commonly used for  
measuring the3 flow. V - Notches a t  ~ laec i f ic  locations can be used 
for  measuring flow. For f i e ld  channels, a pair of portable 30 Ips 
CrF is required. 

One meter long s t ee l  / woodell scales, one a t  each s ta t ion are  
required for  measuring water clepth in  the canal. 

ii) Watches : The observers shoulcl have a watch (preferably wrist) Ht 
timing of a l l  watches s e t  to  a comnlon ~4atch. 

iii) Blank observation sheets : Copies of blank forms for  recording the 
oboervations are t o  bo propared in suff ic ient  number. Total number 
of such forms are t;o be estimated based on nrmber of observation 
s ta t ions  and readings to  be recorded a t  each stat ion.  

iv) Miscellaneous : Swidry tools  euch a3 cutting axes, shovels, 
pickaxes, gharnelas, other excavating tools ,  empty gunny bags, small 

. ,,quantity of sand, metal, rubber packing, cement, on s i t e  is helpful 
t o  face the si tuat ion of canal overtopping, leakages of structures. 

(3) Manpower : 
# 

i) Obncrvcra : Niunber of observetes cispellda upon tho nature of t ea t  1.9. 
a t  one time o r  through the oear;on. Pour ,to five observers are  
siafficient for t h i s  t ea t .  

ii) Supervisor : One Senior Engineer w i t h  vehicle shal l  be moving on the 
system and supervise the t e s t  proceeding. 



In view of continuous and Irngv3rtcrnt data cullecctlcrn, e~ lec t io r l  of 
knowleclgeable md a l e r t  obrrcrrvsre is nacessmry. 

Many timee, minor irr igat ion eckrerues when cunlpleted just before ,the 
.# i r r igat ion season, a silllation i a  created when there is demand of water 

for  i rr igat ion uacs and the water t o  be released for t ea t  can conveniently 
be used for  irr igat ion plrpoae. In such caee the a l l  t e s t  conditions can 
not be created i n  one day. In eiic1l.a case, the i r r igat ion operation can be 
continued f a r  tihe en t i re  saeoon u s  planned, w i t h  the releasua from HR 
adjust;e(l L;o n~atcll the opening of oii1;leta as  pr*oyorred in the oguruklon ylcrrr 
of out le ts  . The discbarge/yaiige observatiorls a t  a l l  the etationa i n  the 
etable flow condition are to'be noted. With the opening and closing of 
outlets/minors/aub-minors, conditions of ogerat ion w i l l  vary. Observations 
of each such condition are  to  be recorded. The operation data can he 
collected during i r r igat ion operation throughout the seaeon. During the 
process of i rr igat ion,  different  aitiiationa occur in the system. A l l  the 
data collectecl during the ent i re  season can be sieved for different 
s i tuat ions of operation and con~piled to  analyze for  ea t  imating the 
conveyatlce efficiencies f a r  different conditions occurred. In tllis case, 
the sugerviaopy f ie ld  s ta f f  is r*equirud t o  be at tentive while recording 
data througliout the seasoti of irBrigation. This method hae a unique 
advantage that no water is to be reserved sgecially for  the testing. 
Additionally, different  aituations may occur in  the oyerat ion than the 

"-'planned t e s t  and data collected is for  real  s i tuat ion in  operation. This 
also needs yreplanning of data collection progran in the ent i re  season. 

5. ONE TIME TEST : 

Where the system is physi.cally complete and irr igat ion seaeon is yet t o  
conuience with or  iu midway, and the systenl is to be handed over t o  
operation s t a f f ,  the ol)ern,tion of the sye,tem can be teetsd with a 
preplatulecl test ing procsas . 

6. SrKPm-STEP ACIIVITIES FOR FIELD OBSERVATIONS : 

( I  Canal system down t o  outlet; : 

a )  Prepare a daily program for  recording observations for test ing of 
elitire ~ystenl. 

b) Allocate each observation s ta t ion to  an ohserver. Explain the 
. ..procedure of recording the obaervations. Observat iorls of depth of 

water with regard t o  the reference point a t  the stat ion are t o  
recorded a t  an interval of every 15 minutes. In case of flow 
recording stat ions observe a l l  gauges. Th is  has particular reference 
t o  CTF where both Ha Sr Hb are to  be recorded. Set the watches t o  
standard time. A l l  the observers should be a t  the i r  s tat ions with 
the i r  registers  and inatrim~ents a t  leas t  15-20 olin. before the water 
i e  released in the canal. 

C)  The supsrvisor should ensure the above prepara.t;ion for comme:lcing 
the t e s t  by v i s i t ing  the stat ions from t a i l  portion and reach t o  HR. 



Lot  out water i n  canal t o  the prrrdecldrscl flow rate.  Ijulyarviaor ehall 
move with water alony the oanal eide ~ n d  w ~ t c h  the systsm. 

A 1 1  cross regulation ehall  Ise checked frequently. 

Open ylannad dietr ibu,tar ies/rninors/out lets berf ore water reschee 
there. 

Supervieor should watch tha t  flow becomes ateady. As soon the 
oteady flow observetiot~s are recorded for one aituation, he should 
conununicate the opening and closing of out le ts  a s  planned to  create 
condition of second aituation and ascertain that  the observations 
are  recorded a t  a l l  s ta t ions  for each aituatiotl. 

Repeat the process for a l l  the planned situations. 

Note down locatiotls of out le ts  where tht3 designed diecharge could 
not be diverted through the out le t .  Construct a temporary blockade 
t o  divert the desired flow in  the oiitlet. Record the height of the 
obstruction in such case. In case thore i e  short f a l l  in the flow 
ra te  i n  a outlet /s ,  measure the actual discharge with the help of a 
portable CTF. In caoe i t  is possible to increase the HR release t o  
meet the shor t fa l l ,  canal flow can be adjusted and recorded. 

Conf irlu outlets ,  aqueducts, ayphons, road crossing are not leaking. 

Observer imit w i l l  continue to move throughout the t ea t  period 
wntchful of proceecling the t e s t .  

Recording should be continued till the l a s t  observation s ta t ion 
records ateady flow conditions for the l a s t  situation. 

HR gate 'o be cloaed gradually. 

Field channel wetem down t o  farm gate : 

T h i s  t e s t  appriaes capacity t o  delivsr water a t  the longest turn out 
of each branch of FC nstrwrk. 

. . 
Find out whether there is a measuring device below the out le t  or  tii 

permanent mark on any structure or  lined portion of FC just down of 
ou t le t  for  a flow 'of 30 Ips (or  any decided flow ra te ) .  Fix the 
portable CTF near the longest TO of the FC. In cast3 there is a f ree  
f a l l  available near the l a s t  TO, V-notch can alao be fixed for  
measuring the flow. 

ii) Release water by opening ou t le t  t o  the designed flow ra te  (30 Ips).  

i ii) Measure discharqe & t ravel  time a t  t a i l  TO with the help; of 
nleasuring device a f t e r  t h e  flow is s.t<abilized. 

i v )  In case there are branches in  the FC network, repeat' the process fo r  
each of the branch separately. 
Formats for  recording oboervations are enclosed. 



Data a0 oollacttrd i n  both the ttlrove casstr a re  t o  ba properly compiled fo r  
cliffercrnt s i tuat ion8 of oyarcrtion tcnd tabulated. Sttrtiotloal analyelrr and 
graphical rapresent&tion of tho data indicates the bshttvior and 
f l ex ib i l i ty  of operation of the syetem. Qr~phicul.  preaontation for  
analyzing ther obscrrvution d t i t ~  HPH givrsrn below. Irl par,tioular caeree 
auitable additional grayha Inby a,leq be helpful,  

i )  Main Cannl and diertributiondlgsecss compared t o  Slow In the canal for  
different  flow conditione with referclnca t o  flow rcxter ~ n d  distance, 

ii 1 Trctval tirr~er for  d i f  Perr?lnt flow condi tione. 

Prom the above analyaia following conclueions can be dretwn : 

U 1 Required canal releases for operation of different uets of outla.l;s, 
# 2 Canal loflses compared .to hall.gned and its variation with flow in the 

channel. 
# 3 Feasible operational sequence of out le ts ,  use of control crtructuree 

and matching canal operat ion. 
# 4 Loeaes in dislribution sya.t;em and rvelation t o  length for varied Plow 

in cllonnel. 
"# 5 Travel time for different flow conditions. 
# 6 Small permanent bunds for diverting designed flow in the outlet for 

loweat discharge in the parent channel. 

A report descrbibing area of system for t e s t ,  diagram of observation 
a ta t io t~s ,  grapl~a, atatements and graphs i a  a helpful doctm~ent f o r  the 
operation of RWS 8yet.em. 



PARTIAL 
LI8TINQ OF AVAILABGE SOFTWARE QOM/ID 

S1.No. SOFTWARE LANGUAGE OR SOFTWARE USED 

1. Compiling, storing, Dbase, Clipper 
and R & R 

Reporting 'and analyzing Rain- 
fall, Discharge, Sediment 
Climatological and Water quality 
data being collected. 

2. Annual rainfall depend 
ability, fort-nightly rain 
fall distribution 

3. Calculates Rainfall Runoff co- 
relation and gives yields for 
various dependability along with 
requisite graphs. 

4. Calculates WAR and various 
summaries viz, monthly, fort 
nightly, yearly etc.of daily 
rainfall, Runoff, Hydromet-data 

5. . Calculates Area table for River 
gauging site for a given river 
cross section for each compart- 
ment at the interval of 1 cm. of 
reduced level 

6. Computation of Earthwork for 
given canal alignment including 
quantity of cutting (strata wise), 
banking (hearting Casing) - 
success years for a given - 
inflow series for a dam site for 
various carry overs. 

8. Prints Biodata of officers 
using data Dbase from Dbase files 

9. Computers inflow, utilization 
for given daily tank data 

Lotus 123 

Lotus 123 

Dbase IV 
.., . 

Quick basic 

Lotus 123 

Dbase I11 t & Relat- 
ional Report Writer 

Dbase I11 + & Relat- 
ional Report Writer 



S 1 . N o .  SOFTWARE 
- - -- 

LANGUAGE OR SOFTWARE USED 

Canal design for given 
discharge as per GOM norms. 

Sediment analysia by New 
Zero elevation method 

Net irrigati.on required 

Slip Circle Analysis 

Data Baee Management for 
Flood forecasting 

Design of hydraulic jump 
type stilling basin 

Rainfall and Runoff estimations 

PaybiLl and pay slips in Marathi 

Conversion of Figures into words 

Micro power Generation Feasibility 

G.P.F. Account and slip 

Seniority .list of : 
(i) Tracers 
(ii) First Clerk 
(iii) Technical .Assistants 
(iv) Superintendent 
(v) Senior Clerk 
(vi) H.G. Steno 
(vii) Lower Grade Steno 
(viii) Divisional Store Keeper 
(ix) Head draftsman 
( x )  Draftsman 
(xi) Assistant Draftsman 
(xii) Assistant store keeper 
(xiii) Steno typist 

22. Estimates and design of 
Kolhapur type Bandhara 

23. Calculation of high flood level 
in nalla/river 

Lotus 123 

Lotus 123 

Lotus 

Clipper 

QBasic 

DBase 

Lotus 

Lotus 

QBasic 

Lotus 

DBase 

Lotus/analyzed estimates 

DBase 



SlaNo. 80FTWARE LANGUAGE OR SOFTWARE USED 

24, Bimonthly reports Lotue/DBaee 

25, Reservoir operation table Lotus 
for individual reservoir and for 
integrated reservoirs 

Water bill in Deonagri 
script for part area of one 
project 

Rate Analysis for selected items 

Daily water level, storage 
in dams entry and its trans 
mission to Pune through 
NIC-NET network. 

Computation of Gradually 
Varied Flow by standard step 
method 

Processing of rainfall data 
for K.T.weir yield study 

Simulation studies for Reservoirs 

Simulation studies for Reservoirs 
for inflow as variable 

Design of canal section 

Water Account of Penganga Basin 

Calculation of Crop Water 
Requirement for crops using 
modified Penman method and 
simulation studies of reservoirs 
for a long series 

Net Agriculture Benefits for 
Irrigated and unirrigated crops 

B.C. Ratio calculations 

Earthwork calculations for 
Earth Dam (excluding pitching, 
& filter material) 

Lotus 

DataLotus 

Lotus 

DBase 



51 a NO * SOFTWARE 
- - 

LANGUAGE OR SOFTWARE IJSED 

39. Hydraulic Design of Aqueducte 

40. Stability Calculation of Abutments 
for aqueducts 

41. Stability of Transition walls for 
aqueducts 

G.P.F. Account of Class IV 
Employees 

Fixing Box size of Aqueduct 

Hy. Design of Unlined Channel 

Analysis of Weather Data 

Reference ETO Calculations 

Rotational Water Supply Schedule 
Below the outlet 

Rotation Schedule of Minor By 
Grouping of Outlets 

Dependable Rainfall Runoff 

Computation of Back Water Profile 

Hydraulic Design of Unlined Canal 

~etermination of Depth of Flow In 
Open Channel 

Parameters 



Observations by Shri Shinde, Executive Engineer, Special 

Analysis and Evdluation Cell, and Shri V.N. Wagh, Deputy Engineer, 

Minor Irrigation Cell during t h e  tPerforman~e Testing of the 

Benikre M.1, Scheme1 on 18.57599%----- 

1. As pGr requirement of D.M. 111, full length of the Right: 

Bank Canal and part length, viz. 3.375 Km of the Left Bank Canal 
are required to be completed for carrying on Performance Testing. 

2 .  The performance of the Right Bank Canal has already been r+. 

tested during the last Rabi Irrigation Season. 

3. The Left Bank Canal is now tested for ,its performance. 

For this purpose the Left Bank Canal is required to be opened at 

Head with peak requirement of 269 Ips. The C.T.F. (size 40 x 180) 

at Head was showing the Ha = 0.45 which would give discharge of 271 

Ips, under 'Free flow conditions1. However the discharge"f1owing 

through the CTF was under submerged conditions. As such the 

discharge passing through the CTF was 226 Ips and not the desired 

discharge of 269 Ips. It was reported by the field Deputy Engineer 

that the ICTF1 is properly installed hy considering the required 

'Delta1. Thus the subme&ed condition night have been created due 

to 'humps1 in the canal bed. On the downstream side of the CTF the 

CBL on the downstream may be verfied and brought to the designed 

gradient. 
.. 

4. Leakages to %he extent of approx. 1 to 3 litres were 

observed at 11 the outlet gates. Those may be stopped. 

5. The LBC crosses a ,number of natural drainage courses 

where the CBLs are below the bed levels of these courses. In such 

cases the flow of natural drainage course is allowed in the canal. 

- J-1 - 



However this is not desired. Since it may cause silting in the 
canal section and consequently affect the performance of the canal 

system, This may please be reviewed and it may be observed that all 

nalla flow shall be diverted to nearest nalla through catch water 

drain or separate super passage structure may be provided after due 

consideration and verification. 

6. Heading up of water was observed at 0.L.2, 0.L.6, O.L.9, 

0. L. 11. This may be due to 'humpk' in the canal bed on downstream 

of these outlets or insufficient c/s of the canal. This may be 

verified by taking 'bed levels1 and widths of excavated canal 

section at close interval say 5m. 

7. Heavy leakage was observed at the junctions of the H.P. 

acqueduct at Ch 2645. No sufficient waterway is provided for nalla 

flow. 

8 .  TworH.P., culverts viz @Ch.1410 and Ch2520 are yet to be 
constructed. Similarly the offtake structure for' minor 1 is yet to 

be constructed. 

9. The travel time observed for the 3.375 Km (CTF location) 

was 4 hrs. The discharge measured at CTF Ch3375 was only 56 Ips. 

The transit losses thus work out to be 170 Ips as against the 

designed losses as 34 Ips. In order to reduce the transit losses 

the leakages may be stoppe by carrying out necessary rc-ctification 

and the seepage may be minimised by providing remedial measures 

such as 'selective liningt after identifying the seepage pockets. 

10. The designed "F. S. L. , R. L. and ltMinimum driving Head" is 

required to be marked at each outlet structure. Similarly a 

'groove' showing water level for 30 Ips may also be marked on the 

first structure in the F.C. 



ANNEXURE VIX 

REFERENCES CITED 

Maharashtra Minor Irrigation Project 

(Final Evalution - July, 1991) 

1. Amravati Irrigation Department - Office of the Chiut 
Engineer, nSample Output Results of Computer Programs at 
Amravati Computer Centern, GOM,1991 MIME@ 

2. Computer Assisted Development, Inc., "MI Model Version 1.1 
User's Manual Supplement, ISPANw. Maharashtra Minor 
~rrigation Project, May 1991 

3. Computer Assisted Develo9ment Inc. "Minor ~rrigation Model - 
Users Manualw, Fort Collin, Colorado, USA, September 1990 

4. Computer Assisted Development, Inc., llConjuctive Use 
Assessment Epr MMIPl1, USAID/MMIP (386-0481) February 1987 
Pune, India ' 

5. Computer Assisted Development, Inc., uConjuctive Use 
Assessment for MMIPl1, USAID/MMIP (386-0490) September 1990 
Pune, India . .,-.,. 

6. Directorate of Irrigation Research and Development, Pune,MMIP 
"VISIT OF EVALUATION TEAM NOTES GOMN, Superintending 
Engineer, 18 June,l991, Pune, India, MIME0 

7. Dimble, R.S. and Deshpande, V.S., "Develapment of 
Communication Skills, 'Role P ~ ~ ~ S ~ ~ , U S A I D / M M I  Project, 
Prabodh Sampada,Pune, India, 1990 

8. Department of State, Agency for International Development, 
nProject Paperw, India. Maharashtra Minor Irrigation 
(385-0490) USAID/India, May 1984 

9. Directorate of Irrigation Research & Development, "Seepage 
Loss Studyw, USAIDIMITM (386-0481) July 1988, Pune, India 

10. GERARDS, LMH, "Special Studies in Irrigated Agriculture, 
Portfolio of USAID/IndiaH,'USAID June 1987, New Delhi, India 

11. Gokhale Institute of Politics & Economics, Itutilization of 
Kharif Irrigation Potentialm, USAID/MITM (386-0481) February 
1987, Pune, India. 



12, Govt. of Maharashtra, Chief Engineer, Irrigation Department, 
nBench Mark Reports - I, 11, 111, and IVfl for; Parunde, 
Singli MIS, Pune Region; Hiwaesinga, Undangaon, Loni MIS, 
Aurangabad Region; Telhara, Wakeshwar, Wadegaon MIS, Nagpur 
Region; and Katwada, Dattapur MIS, Amravati Region of the 
Minor Irrigation Divisions thereof. 

13. Govctrnment of Maharashtra, Pune Irrigation Circle, Pune, 
nReport Operation of Parunde MIS, Rabi (winter) 1990-91l1, 
Pune PID, 1991 

14. Government of Maharashtra, Irrigation Department. USAID/MMI 
(386-0490) I1Analysis of the On-going Studies of How B,est to 
Organize Farmers For Operation and Maintenance of Minor 
Irrigation SystemsI1, Special Study No.8, Direcatrate of 
Agriculture, Pune, Oct., 1990 

15, Government of Maharashtra, Irrigation Department, USAID/M.MI 
(386-0490), "A Note on Microcomputer Training' Activity Under 
MMIP", Superintending Engineer and Director, Irrigation 
Research and Development, June, 1991, Pune, India 

16. Govt. of Maharashtra Irrig. Dept., "Setting of Sill Levels of 
Reservoirsn, USAID/MMIP Special Study No.4, SAEC, Pune, March 
1988. 

17. Govt. of Maharashtra, Special Analysis and Evaluat,ion Cell, 
Pune, IIBrief Note for Visit of Evaluation Teamstt, June 1991 

18. Irrigation Department, Amravati Region. "Lessons Learned from 
the USAID M.I. Projects and its applications on Non-USAID 
M.I. Projects~, Amravati, June 1991 

19. Liaison and Co-ordination Unit, USAID/MNI Program (386-0490) 
"Activities of Agricultural Discipline, Parunde MISn - (Pune 
Dist) .. 

20. Liaison and Coordination Unit USAID/MMI Project, nEvaluation 
Report, Short Term Course (1) at WALMI, Aurangabad". 
Operation System on MIS, Pune, India, Undt. 

21, Liaison and Coordination Unit, USAID assisted MMI Project 
(386-0490) I1OPERATION PLAN, Planning Operation and 
EvaluationN, August, 1990 USAID, Pune, India 

22. Liaison and Coordination Unit, USAID assisted MNI Project 
(386-0490), I1SYNOPSIS of Diagnostic Analysis of Twelve MISN 
June, 1989, USAID, Pune, India 



23. Liaison and Coordination Unit, USAID assisted MMI Project 
(386-0490), "Work Plan for organizational Efforts In 
Formation of WUAsw, USAID,Pune, March, 1991. 

24. Liaison and coordination Unit, USAID assisted MMI Project 
(386-0490) , I1Guidelines for Designing Training Plan1@ , April, 
1987, USAID, Pune, India 

25. Liaison and Coordination Unit, USAID assisted MMI Project 
* (386-0490) , llAchievements and Activities11, June, 1991, USAID, 

Pune, India. 

26. Liaison and .Coordination Unit (USAID) Maharashtra Minor 
Irrigation Project Cont . No (386-0490) , I1Minor Irrigation 
Scheme - Construction Statusn, Bench Mark Achievement, Laison 
and Coordination Unit (USAID), Pune, India, aune, 1991 

27. Liaison and Coordination Unit (USAID) assisted Maharashtra 
Irrigation Programr,,e, "Computer Site Visit - Tour Reportsm 
J.W. Fredricks, July 1989, Pune 

28. Liaison and Coordination Unit USAID Assisted Maharashtra 
Minor Irrigation Project Cont. No (386-0490) , Ituser Manual 
Minor Irrigation, Data Base Management SystemI1, Pune, India, 
July, 1990 

29. ~iaison and. CO-ordination Unit, USAID/MMI Cont. No(386-0490) 
User Manual, "Management Information System for Monitoring 
and Evaluating State Sector Minor Irrigatiofi Schemes1*, 
Sheladia Associates Inc, Pune, India, July 1990 

30. Liaison and coordination Unit, USAID/MMI Cont. No.(386-0490) 
"Computer Program Yield, Rainfall-Runoff ~orrela~tions Spread 
Sheetm, Sheladia Associates Inc., Pune, India, June, 1990 

31. Liaison and Co-ordination Unit, USAIDIMMI Cont. No. (386-0490) 
"Hydrologic Data Base Management System1@ - User Manual 
Version 1.1. Sheladia Associates Inc., Pune, India, August, 
1990 

32. Liaison and Coordination Unit, USAID/MMI Cont. No. (386-0490) 
"Computer Program RAIN, Spreadsheet to Estimate ~ortnite 
Rainfall DistributionI1, ~heladia Associates Inc., Pune, 
India, June, 1990 

33. Nagpur Irrigation Department, "A Note on Computer Activities 
in Nagpur Region1I, GOM, 1991 MIME0 40. Nagpur Irrigation 
Circle - Operation Report of Wakeshwar Minor Irrigation 
Scheme (Rabi. - 1990/91) Taluka - Nagpur District Nagpur 1991 



34. Naggur Irrigation Circle - I1Operation Report of Telhara Minor 
Irrigation Scheme (Season - Rabi 1990-91)11, Taluka, Hingana 
District, Nagpur 1991 

35. Sheladia Associates, Inc., "Final Reportu, MMI Project, 
USAID, 386-0490, December, 1990 

36. Special Appraisal and SuperviBion Cell, Xrrigation Department 
"Parunde Minor Irrigation Scheme Appraisal Report, Report 
N0.3 USAID/MMI Project, Irrigation Department Mantralaya, ' 
Bombay, India 

rn 

37. Water Management Synthesis 11, USAID, nMaharashtra Irrigation 
Program Assessment Reportl1, India, USAID, WMS Report 91, July 
1987. 



Loni M I S  sp i l lway  c res t  and ea r t h  dani 
# 0 

Head Teach' & 
Wadegaon M ~ S  
construct ion 

' the 
show 

m a i r ~  
i ng  r a  

canal 
)bust 



An o u t l e t  from main canal t o  chak i n  Singvi (Sh i rva l )  MIS 

neq ,;: .! 
w. A s t r a i g h t  drop structure i n  the  main canal 

o f  Loni M I S  



A we1 1 maintained .field channel showing profile wall 

A precast division box in Wakeshwar MIS 



A masonry :cut th roa t  f 1 ullle corls truc ted t o  nleasure the discharge 

I r r i g a t i o n  engineers explaining r o t a t i o n a l  water supply scheme 



Sowing groundnut using an improved* 
' bul lock-drawn seed p lan ter  i n  Ssngvi (Shirva l  ) HIS 

w 

a l l  basin i r r i g a t i o n  and involvement o f  women i n  agr icu l tu re  

<$ 


