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AGENCY FOR INTERNATIONAL OEVELOPMENT 
WASHINGTON 0 C 20:123 

I 

YI 
PROJECT AUTHORIZATION 

I!\DIA Hill Ar~as Land and Wat~r 
Developm~nt 

Project No. 386-0489 
A.I.D. Loan No. 386-T

1. Pursuant to S~ction 103 of th~ For~ign Assistanc~ Act of 1961, 
as am~nd~d, I hereby author1z~ th~ Hill Areas Land and Water 
Development Proj~ct for India (th~ "Coop~ratlng Country"), involVing 
plann~d obligations of Fifty Million United Stat~s Dollars 
($50,000,000) 1n loan funds and Four Million United Stat~s Dollars 
($4,000,000) in grant funds ov~r a seven y~ar period from date of 
authorization, subject to the availability of funds in accordance 
with the A.I.D. OYB/allotment process, to help in financing for~ign 
exchange and local currency costs for the project. 

2. The project will support the design and construction of minor 
anc smaller-scale irrigation sch~m~s; ~mphasize d~velopment at the 
chak level (lower-~nd) of such sch~mes; introduce afforestation and 
systems design and manag~ment; establish coordination among state 
ag~ncies involved in the s~ctor; encourage human r~source and 
institutional development; and commit an important research and 
technology adaptation effort to the hill areas. 

3. The Proj~ct Agreem~nt, which may be negotiated and executed by 
the officer to whom such authority ~s d~legated in accordance with 
A.I.D. regulations and delegations of authority, shall be subject to 
the following ess~ntial t~rms, cov~nants, and major conditions, 
togeth~r with such oth~r terms and conditions as A.I.D. may deem 
appropriate. 

a. Interest Rate and terms of Repayment 

The Cooperating Country shall r~pay the loan to A.I~D. in 
U.S. dollars within forty (40) years from the date of the first 
disbursement of th~ loan, including a grace period of not to ~xc~e~ 
ten (10) years. The Cooperating Country shall pay inteT~st to 
A.I.D. in U.S. dollars from the date of first disburs~ment of the 
loan at the rate of (a) two p~rcent (2%) p~r annum during th~ first 
ten (10) years, and (b) thre~ percent (3%) p~r annum ther~aft~r, on 
th~ outstanding disbursed balanc~ of the loan and on any due and 
unpaid interest accru~d thereon. 



Vi i
 
//l~i'-=-2-- -# 

b. ,Source and Origin of Commodities, Nationality of Services 

Commodities financed by A.I.D. under the project shall have 
their source and origin in the Cooperating Country or the United 
States in the case of grant funds and in the Cooperating Country or 
countries included in A.I.D. Geographic Code 941 in the case of loan 
funds, except as A.I.D. may otherwise agree in writing. Except ror 
ocean shipping, the suppliers of commodities or £ervices shall have 
the Cooperating Country or the United States as their place of 
nationality in the case of grant funds and the Cooperating Country 
or countries included in Code 941 in the case of loan funds except 
as A.I.D. may otherwise agree in writing. Ocean shipping financed 
by A.I.D. under the project shall be financed only on flag vessels 
of the United States or the Cooperating Country, except as A.I.D. 
may otherwise agree in writing. 

c. Condition Precedent to Disbursement 

Prior to the first disbursement of loan funds under the 
project, or to the issuance of commitment documents with respect 
thereto, the Cooperating Country shall, except as A.I.D. may 
otherwise agree in writing, furnish to A.I.D., in form and substance 
satisfactory to A.I.D., documentary evidence of the establishment of 
a State Level Implementing Committee which shall review policies for 
implementation of the project, review and approve subprojects
financed under the project and which shall have the responsibility 
to pYomptly 

a. establish and adequately staff a project cell to provide 
technical support to the project; 

b. prepare d plan for training, technical assistance, field 
studies, research and evaluation for the first year of 
project operations; and 

c. submit a staffing plan for additional personnel £or all 
cooperating departments to implement the project. 

d. Covenants 

1. The Cooperating Country shall take appropriate measures 
to ensure adequate provision of counterpart financial and staff 
resources, at the 3tate level, for expeditious implementation of the 
project; 

2. The Cooperating Country shall introduce community-based 
management systems on project financed irrigation schemes; 
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3. The Cooperating Country shall explore ways to share more 

fully the costs of project financed schemes with their beneficiaries; 

4. The Cooperating Country agrees that responsibility for 
Schedul~ II (community) schemes rehabilitated or upgraded under the 
project will not be transferred to Schedule I under the Minor Cana1£ 
Act of 1976, except under extraordinary circumstances. 

Signature ~-J..~~ 
M. Peter McPherson 

~ Administrator 

Clearances: Date Initial 
I 

~harles w. Greenleaf, AA!ASIA ~~ 
~/Rlc.ha rd A. Derham, AA/PPC A~ 
, I,Hol.iard M. Fry, GC 'J I jI 
~. vr' 

~·tvr 
GC/ASIA:STisa:hp:6/28/84 
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I. Project Summary, Rationale and Detailed Description 

A. Project Summary 

Tbe proposed Hill Areas Land and Water Development project 
will be located ill the state of Himachal Pradesh (HP). It 'is in
tended to introduce new approaches to land and water management, as 
well as to support state initiative in developing its land and water 
resources. 

Tl~ project will support tt~ design and construction of minor 
and smaller-scale irrigation schemes; emphasize development at the 
chak level (lower-end) of such schemes; introduce afforestation and 
erosion control; initiate community-based approaches to irrigation 
systems design and management; establish coordination among state 
agencies involved in tl~ sector; encourage human 
institutional development; and commit an important 
technology adaptation effort to the tdll areas. 

resource and 
research and 

Ji. l{a tionale 

1. A.I.D.'s Irrigation Strategy 

A.loD. 's approved assistance strategy for irrigation in 
India is based on the sector's key role in accelerated agricultural 
growttl and poverty alleviation, and the high priority attached to it 
by the Government of India (GOl). A summary statement may be found 
at Annex 1. 

Attention to major irrigation, indeed even to meqium sys
tems, with their complex engineering works, enormous budgets and 
very visible organizational setups has tended to under-estimate the 
widespread importance of minor and smaller-scale irrigation. Evi
dence shows, however, tt~t small systems are important in India both 
in terms of area commanded and in tl~ir persistence over time. 

A.I.D. irrigation strategy 1188 turned its focus increas
ingly to minor and smaller irrigation systems. Investment in these 
sectors reduces the gestation period between project initiation and 
system operation. Secondly, minor or smaller-scale irrigation sys
tems allow state resources to be dispersed rather than concentrated 
in a few locations. Tldrd, small irrigation systems are more likely 
to reactl and engage marginal and small cultivators. 

2. Project Premise 

An important priority in Himacl~l Pradesh is to create tdgh 
performance irrigation systems that will protect the hills I.mviron
went wlule allowing cultivators to increase their production of food 
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grain and other agricultural and horticultural crops. Minor and 
smaller-scale irrigation is Ute key in an environment characterized 
by small, narrow valleys, steep lrlllsides and intensive farm terrac
ing. Communities have an important role in tlte development of 
smaller-scale irriga tion works in the Idll areas (accounting today 
for more than half of total irrigated area), but not without compli
cation. Design problems in the community sector occur because of 
limited knowledge, materials or both. Community systems also en
counter difficulties because of environmental change such as slrlft
ing watercourses or changes in run-off patterns aue to watershed de
terioration. Tl~re often are problems in mobilizing resources either 
because their availability, such as labor, changes sharply or because 
natural disasters destroy works that have been developed over a pe~i
od of time. One of the most difficult problems faced by community 
systems is interacting effectively with government agencies and de
partments wittwut compromising their capacity to be self-suEtaining. 

Himactal Pradesh t~s responded with an aggressive and far
reaclrlng minor irrigation program; and while the major effort to de
velop widespread and small-scale irrigation systems has heen an ef
fecti ve means to the expansion of irriga tea area and increases in 
food production and cultivators' incomes, certain dHficulties re
peatedly occur in the state sector as well. The technical design 01 
these systems is complex. Moreover once designed and built, opera
tions, management and maintenance lave been a problem -- in part be
cause of the difficulties state agencies t~ve experienced in attempt
ing to motivate community participation. Finally, an increasingly 
serious issue is that of th.: level 01 recurring costs for operating 
small systems. 

On a worldwide basis, tl~re is considerable foment and ex
perimentation as to tl~ best approach to small-scale irrigation de
velopment and management. At one extreme, some technical agencies 
are assuming greater responsibilities for control over these small 
works. A minority are proceeding in exactly the opposite direction. 
In fact, among the most critical, and admittedly ambiguous, issues 
for irrigation policy at this time may be to reach a better balance 
between states and localities for creating and sustaining small-scale 
irrigation systems. 

In tt~ Idll areas, most irrigation systems will of neces
sity be small and dispersed. These two fundamental features of ir
rigation development in HimadlBl Pradesh create both the need and 
opp~rtunity tor a strategy in wldcL local groups assume greater con
trol and responsibility tor irrigation Gchemes, while select!ve as
sistance is prOVided by the state. The small scale of the aystems, 
for example, means tlmt the relatively more limited investments 
needed for routine maintenance and management may be·compatible with 
local experience, resources and capacities. 
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Environmental deterioration, particularly erosion and defore
station, is a particularly serious issue in the t~ll areas. Irriga
tion systems need not be a negative or passive factor in the environ
mental equation. Afforestation and erosion control interventions can 
be associated with small-scale irrigation and positively enhance the 
enviroI~ental prospects tor tt~ command aud adjacent watersheds. Such 
interventions are also probably best rooted in community participa
tion and responsibility. 

3. Tl~ Opportunity 

There are three principal agencies charged by the state 
with responsibility for irrigation in Himachal Pradesh: the Ir 
rigation and Pu.blic Health Department (ID), the Soil Conservation 
Wing of the Agricultural Department (AD) and the Rural Development 
Department (kD) •. These tt~ee agencies, while carrying out somewhat 
different irrigation-rela:ed activities, also employ different strat 
egies with regard to community participation and post-construction 
responsibility. The AD and. RD typically implement schemes of smaller 
scope and leave the post-development management responsibility with 
the user or community. There is cost-st~ring, but no water charges 
are assessed. In contrast, tl~ ID typically undertakes larger 
sct~mes and aiter completion assumes responsibility for management. 
Tt~re is no cost-sharing, but a water charge is usually assessed. 

These different approaches to irrigation development and 
management provide a laboratory for the consideration of alterna
tive approacr~s to land and water development and management. Les
sons learned should tmve wide applicability in the Idll areas of the 
sub-Himalayan range. The moment is appropriate because the state 
has committed itself to a rigorous and critical assessment of alter
native approaches. Ttds is evident in their entlusiastic engagement 
of USAlD in the planning and design of the proposed project. It is 
evident in their willingness to commit an important research and 
technology adapta tion effort to the hill areas. It is evident in 
their initiative to subsume virtually the entire scope of the Seventh 
Five Year Plan for minor irrigation in the state under the purview 
of the proposed proJect, to appoint a St.ate Level Implementing Com
mittee (81.1(;) chaired by the Agricultural Production Commissioner 
(the second higt~st adminil:l trative official in the state), to bring 
togett~r into a .Land and Water Development Cell all state agencies 
touctdng on the sector and to chart an ambitious human resource and 
institutional development agenda for the project period. 

Tt~se initiatives alone do not, however, adequately capture 
the commitment of the state. Tt~ee further developments define the 
real opportunity for this project. The state has put chak develop
ffient at tt~ forefront of program planning. That means a concern for 
aevelopment at tt~ lower-end of irrigation systems. It means a con
cern for cultivators and agr~cultural production. Second, while 
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practice to date has been to construct' and manage, the stat~ itself 
has recently initiated community experiments in system managemeut, 
and it has agreed to continue that experimentation into the project. 
Third, where ID had acted (albeit only in limited situations) under 
the Himachal Pradesll Minor Canals Act, 1~76, to assume responsibility 
for community-based systems judg~d "detrimental to the public bene
fit", it has agreed that no community irrigation works or chak devel
opment on community systems financed under the project will be trans
ferred, except under extraordinary circumstances. Indeed, the open
ness to explore and provoke new approaches is the premise, opportu
nity and rationale for the proposed A.I.U. investment. 

4. Himacral Prade6h 

Himacl~l Pradesh came into being in its present form with 
the creation of an independent state in lY72. It is essentially a 
mountain state, encompassing the transition zone from the plains to 
the bigll Himalayas and, in tlie tranfi Himalayar. region, actually cros
sing to the Tibetan plateau. The population of the state is esti
mated at 4.2 million, its area 1s 55,5)8 sq. kms., its oain languages 
are Hindi and PallClri, and its capital is at Simla. The state is com
prised of 12 dis tricts wi til 40 town,;, and tllere are more U13n 17,000 
villages ot which some 12,000 are villages with populations of less 
than 200 persons. Almost UO percent of -tbe population is engaged in 
agriculture. 

Agriculture dominates the economy of the state although be
cause of the mountainous terrain only a little over 10 percent of the 
to tal lana area is cuItiva ted. Popula tion pressure on cul t1vated 
land is bigh, and the land holdings of most cultivators are very 
small (1.e. 70 percent of holdings are less tL:~n one hectare, about 
Ib percent range from one to two hectares, with tbe remaining 14 per
cent more tl~n two t~ctares in size). Most holdings are selt culti
vated; and of the some 550,000 J~ctares net sown area, about 375,000 
l~ctares are sown more than once in a year giving an average crop in
tensity of 165 percent. Many cultivators obtain three crops in a 
year, and some even four. Cereals, pulses, vegetables and horticul
ture crops dominate tl~ regime. 

Four main tributaries of the Indus originate or pass 
through Himachal Pradesh, although these are either tapped by the 
plains states of Punjab, Haryana alld Rajasthan, or by the national 
hydro-electricity grid. Most of the state's productive water re
sources for agriculture come from tl~ smaller perennial or seasonal 
Qonsoon-fed streams. There are two rainy seasons. About 25 percent 
of the precipitation occurs during the period uecember to March, 
with the remaining 75 percent during tl~ monsoon months from June to 
October. 
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Pressure on waterstlE!ds in the low and mid-hill regions of 

the state for fodder, fuel and timber is higt!, and consequently soil 
erosion problems in most waterst~ds are a cause for serious concern. 
Indeed, the conc~rn is ot national scope with excess Himalaya run
off contributinf, si.gnificantly to the annual $250 million flood and 
erosion-related crop lo~s in the Gangetic plain. The GOI alone al
locates $40 million annually to Himachal Pradesh to address related 
soil erosion problems, und is looking to tids project to help 
alleviate such problems. 

rl~ state estimates almost 136,000 l~ctares to be under ir
rigation, with about 55 percent of tl~ area served by community sy&
tems. Indeed, state irrigation legislation takes account of both 
systems althougl! they have operated in different spheres. Both state 
and community systems are small. Tt~re are only a few state systems, 
extant or planned, with commands in excess of 2,000 hectares, and the 
total command of these systems is less than 20,000 hectares. Smaller 
schemes are typically flow (known in HP as kuhla) and lift. Communi
ties have largely confined themselves to flow, although the state fi
nances both. the water source for kuhls is either perennial or sea
sonal springs or streams. Lift scl~mes use both surface and ground
water sources. 

Several state agencies are engaged in irrigation develop
ment and management. They are involved in creating new commands, re
pair~ng and remodeling existing scl~mes and intensifying facilities 
at the chak (i.e. watercourse and land development level). The major 
agency is tl~ Irrigation and Public Health Wing of the Department of 
Public Works, followed by tl~ Soil Conservation Wing of the Agricul
ture Department. The Rural Development Department mostly ca::ries out 
repairs, maintenance and construction of small community schemes. In 
addition to these ttrree mainline irrigation organizations, there are 
other important resource institutions, including the Agricultural 
University, polytechnic institutes, the Agricultural Extension Ser
vice and Soil Conservation Wings of the Agriculture 1)epartment, the 
Department of Horticulture, the Forestry Department, the civil ad
ministration and the three tier panchayati raj systems at the local 
level. 

5. Ot her Donor Ac ti vi ty 

An ambitious program was undertaken in the Kangra District 
of Himachal Pradesh under an Indo-German agricultural project during 
the period l~bb-l977. 'l'l~ project area included the entire district, 
and the program involved a broad range of agricultural extension and 
development activities including:soil fertility, plant cultivation, 
fruit and vegetable growing, plant protection, soil conservation, 
land leveling, terracing and rural water supply. The main objective 
of tt~ project was rapid increase in agricultural production through 
improved production techniques and appropriate incentives to farmer(l. 
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Ptoject activities included demonstration and training, construction 
Of storage and processing facilities, installation of tubewells and 
cohstruction of flow and lift irrigation systems. A recent evalua
tion using sample survey data showed yields significantly higher for 
most crops in the project area. !'crtilizer use also increased and 
gross farm income per hectare rose suhstantially. Under the A.loD. 
project, a number \,f irrigation schemer; in the Kangra District will 
be supported. It is anticipated tt~t tl~se schemes will benefit from 
improved agricultural practices already adopted and provide useful 
feedback on ways to increase agricultural productivity. 

A second German project in the Dhauladhar area of Kangra 
District trained "village motivators" in a wide variety of community 
oriented activities. These ranged from social forestry, soil and 
water conservation to horticulture and animal husbandry. This proj
ect is still in the implementRtion stage and is deemed to be reason
ably successful. Lessons learned will be incorporated iu this 
project. 

In addition, the International Bank for Reconstruction and 
Development (IBRU) is discussing with 6tate officials the possibi
lity of introducing tt~ Training and Visit (T&V) system as part of 
the Agricultural Department's extension program, and a major water
shed management project. Tids system is quite effective throughout 
India. 

Since l~78, the A.l.D. Mission to India has developed a 
stz:ong collaborative relationship witb other bilateral and multi 
lateral donor!:>, and particularly in the irrigation sector. TIle ex
perience gained under various donor projects in Himachal Pradesh will 
provide useful knowledge in implementing tlds project, particularly 
at the community leveL Moreover, the proposed IBRD project should 
greatly enhance the impact of irrigation on productivity due to tl~ 

strong complementaries thut exist between irrigation and other agro
inputs, especially information as provided under the T&V system. 

c. Project Description 

1. Design Approach 

There are few subjects more debated on the Indian irriga
tion scene tl~n water distribution to the farm. It is a topic whidJ 
spans engineering tectmology to sociology, and it t~s exercised the 
interest and imaginations ot a wide range of professional experts. 
The subject bas also acquired an extensive literature, particularly 
on the Docio-economic aspects ot the problem. Much less has been 
written from tile technical viewpoint, and there still remains no 
comparative treatment of the subject which could serve as a re
ferente in evalua tion of variouli systems at the management level. 
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Apart from a few generalizations with regard to the objec
tives of irrigation, there is scarcely any statement on the subject 
which cannot be ct~llenged in some respect. It is a subject whlch 
inevitably involves trade-offs of one objective against another (e.g. 
operational simplicity against ena use efficiency), with consequent 
scope for differences in approach by various agencies or practition
ers; indeed there are even different schools of thought on the sub
ject. Furthermore technical and institutional factors can vary wide
ly from one locality to another, calling for significantly different 
design approaches. What can be achieved in one location with a par·' 
ticular system may not be ac~devable in another. 

The design approach taken for this project is based on 
USAID's experience in India. The approach is premised on the under
standing that end-of-project status cannot be assured at the incep
tion of project activity (and, in many instances, can hardly be anti
cipated). Wbat can be achieved at tre beginning is some agreement 
on principles ana a reinforcing implementation plan. 

2. Design Principles, 

De~pite an impressive national commitment and' achievement 
in tJte irrigation and agricultural sectors over the past thirty 
years, prodnction in most irrigated areas remains well below the 
design targets used to justify investments, and this gap is of in
creasing concern to the GOl and the states -- particularly in the 
face of financial resource constraints. rhe reasons for the perfor
mance gap are varied and often interlinked, but they can be classi
fiedas follows: 

a) a design gap prevents optimum system performance. This 
could be improved with more precise tools to measure seepage losses, 
assess river tlydrology, design control structures, estimate field 
lossee , determine crop water requirements, refine the accuracy of 
surveying and system layout, and improve the frequency and content 
of communications. 

In formulating a small-scale irrigation development 
program, then, a key programmatic issue is the nature of the teclr
nical design process to be used. Tlrere is growing evidence to sup
port tlte proposition that the design process is enhanced when re
search is fedback to technology adaptation, ground verification is 
assured and when local knowledge, experieuce and preferences are in
corporated along with modern engineering skills. In this project, 
provision is made for modifying design procedures and training staff 
needed to develop, gather, analyse and utilize new, ground-verified, 
researclrtested, local and locally-provided information in the design 
of minor and small-scale irrigation systemB. 
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b) the operations gap is the inability to exploit the full 
potential of existing sellemes. l'ld.s has been caused by imperfect 
match between sc!~duled water deliveries and crop needs, uncertainty 
among farmers of the times and amounts of water supply, inequitable 
distribution of water between channels and among cultivators, and 
uncertainty among cultivators and state officials of the:.f.r rights, 
duties and responsibilities. Lower-end investment and increased 
community participation in systems operation are tl~ currently 
acceptea prescription. 

With the realiza tion lilat a watercourse system one kilo
meter long ana serving 50 to 100 cultivators unfamiliar with irriga
tion and unaccustomed to c.ommunity effort is unlikely to survive in 
tl~ form intenaed, tl~ GOI l~s tended to encourage subdivision of the 
outlet command into smaller units and tbe upgrading of the channel 
deliveriug to those units, botli tec!mically and administratively. In 
tius proJect tIle ID will bring tlle outlet closer to t he farm, albeit 
from a more abbreviated watercourse system, but probably lined and 
subject to some degree of government oupervision and maintenance. 
Distribution to iudi vidual hold.ings will tlleO be by more conventional 
field channels probably unlined, Wittl tile expec ta tion tla t opera lion 
and maintenance will be by a smaller community or user group. Water 
application in the ld.ll areas is also confounded by steep slopes with 
consequent low etiiciencies. '1'0 maximiz~ t be re turns to below-the
outle t works and cuI ti va tor inputs, as well as to c beck run-off and 
soil erosion, field bunaing, terracing and land slBping are also con
sidered an integral element of irrigation development in Himachal 
Pradesh. l'oget!~r tllese concepts represent cl~k development. 

Nearly witltout exception, planning for programs of 
small-scal.e irriga tion development llil ve anticipa ted some irrigation 
responsibilities being assumed by local groups, but tl~re appear to 
be several issues tl~t repeatedly arise. Since in most instances the 
role of a local irrigation group is conceptualized primarily as tl~t 

of being responsible for ttle civil works once completed, understand
ably little or no attention i~ given to the local group until some
tidng bas been cons truc ted Yhich needs to be maintained. This ap
proach does not work well because the users are not involved at the 
outset; because as a reoult the facilities may be inappropriate; 
because community conflict wittdn the command may be exacerbated by 
the cons truction process i tselt; because the bes t opportuni t)' i or 
group organization undoubtedly has been lost; because t!le time-iralile 
for group action after construction is usually yesterday; and because 
passive involvement often leads to alienation. 

Tbe project encourage~ tbe involvement of cultivators 
or localities in tbe ~,esJ.glI and management of project-financea 
Bcbemes. While for any given Bcl,erne, localities themselves will t~ve 

to agree upon the level Bnd iormBlity of ()r~anizBt1on, it I.R agreed 
lill-ll the princ1p.lt.· 0: pngllgPOI('nl 01- JlIJloLll'lJllllloll wI J J 11(' ild/lt.'l"f'r1 10 
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and that wide experimentation will be encouraged. In addition, it 
is agreed tlal action studies and oUler. work under tIle researcl! and 
technology adaptation component of the project will be related to 
locality issues. Designated schemes,· for example, will be identi
fied to test community responsibility for operations and mainte
l~nce. It is also important to note tist confirmation of the status 
of community organization or a&sociation will be required for fInal 
disbursement. 

c) the departmental gap is the need for government depart
ments (e.g. irrigation, agriculture, rural development, extension, 
horticulture, seeds and fertilizer, credit and marketing etc.) to 
align their operations, strategies and perceptions of local si tua
tions; to shara responsibilities among themselves or with locali
ties; and to coordinate activities to assure that they are mutually 
supportive and timely for tl~ needs of cultivators and tIle community. 

The state has identified and engaged a broad range of 
state agencies and institutions to participate in tl~ proposed proj
ect. Rural Development, Forestry, Horticulture and Extension have 
been bIougllt formally into Ule project with the Irrigation Depart
ment, and an even broader range ot state academic, research and 
management institutiov~ ~ill participate in implementation. While 
the style ot implementation cannot be totally predicted, there is 
agreement on design principles and commi tment to improve coordina
tion, to put the cultivator at the center of the process, to engage 
the community, to invest in development below the outlet, to under
take J!Uman resource and institutional development initiatives which 
will affect the operating cultures of tIle participating agencies and 
to undertake various analyses, reviews and action studies of alterna
tive approacl~s. Significantly, tIle state I~s also agreed to estab
lish a State Level Implementing ~ommittee an~ a Land and Water Devel
opment ~ell (proJect cell) involving the c,,~cerned agencies in the 
full range of project activity. Even at tids early stage, organiza
tional configuration is on the table. 

d) the financial gap is escalating as government assumes 
increa~ed responsibility for small and scuttered irrigation commands. 
Today tIle dominant mode of state investment in minor irrigation works 
takes tIle form of wl~t might be called direct investment. That is, 
too state, acting through one of its technical agencies, acts direct
ly, using its own budget and staff to design, construct and operate 
irdgaUon facilities (e.g. the ID model). Though fewer in number, 
tltere also !lave been some interesting government programs that are 
based on an indirect investment strategy - that is, a strategy in 
wIdell the state makes some resources available to the commumity sec
tor (in the form 01 grants, loans, teclmical assistance) for the 
local sector itsel1 to implement community irrigation development 
work.s which tbe community then owns and controls (e.g. too AD model). 
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A strategy by wldcll government can induce local groups
to invest in works below ttle outlet, thus leveraging the initial 
state input and reducing tl~ need for substantial repeated or recur
rent investments, must be the goal of tinancial and irrigation es
tablishments alike. TI~s project will begin a dialogue and tLe test 
ing of approaches to tlds issue. It has been agreed that the focus 
will be on the chak, the lower-end, on operations, management and 
maintenance ot tl~ sy6tem and on the engagement and participation of 
community initiative. That focus is, in itself, essentially an ap
proach to recurrent costs. It is agreed, as noted earlier, that the 
state will not exercise its option except under extraordinary circum
stances, to assume new responsibility for tL~ management of existing 
community systems developed under the !Jroject. Nost importantly, it 
is also agreed tbat the bef:>t feat.ures of tbe ID and AD approaches 
will be adapted for finance of .1.dnd development witb both cost-shar
ing and assesoment of water charge6 as applicable. Admittedly, 
direct investment is 1ncreaced by the relocation of the outlet, but 
the rationale for that movement seems rooted in rational public 
policy wldel. has been endorsed broadly by the professional and donor 
community throughout Indla. 

3. P~oject Purpose 

Tt~ purpose of this project is to initiate new approaches 
to tall areas minor and small-·Bcale irrigation development incor
porating both state and community responsibilities and to support 
state initiative in developing its land and water resources. To 
this end, the state will emphasize chak development in the design 
and construction of minor and small-scale setlemes, initiate com
munity-based approacl~s to irrigation system design and management, 
introduce environmental control, establlsll coordination among state 
agencies involved in the sector, facilitate s tait and institutional 
development, and commit a research and technology adaptation effort 
to the hill areas. 

4. Project ~omponents 

a) Design and ~onstruct1on of Minor Scheme6 

The project will provide financing for' the design and 
construction of minor and small-6cale irrigation sd~mes throughout 
tIle state. The proposed seven-year project will develop up to 75 
flow and 75 lift sct~mes covering 15,000 l~ctares, and will support 
development of additional micro and water t~rvesting scl~mes on 7,700 
hectares. Rehabilitation of up to 15 flow and 1.,) lift schemes may 
be included. Tl~ development of the proposed schemes contemplates: 

i. plans. Design criteria were agreed during project 
b'lijd,Hons (Annex II). Designs will be rooted in ground-verified 
artd tf~'arch-tested data, and community involvement in plans will be 
tl!ijU!t'titi for every bcheme in order to be eligible for financing. 
t:h!aHult u1 Ei Land and Waler lJeve.lopment Lell sllould 1acilitale teed
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back and teetiIlOlogy auaptation from analyses, studies and research, 
and a comprebeusive tratning program will be developed for design 
engineers. 

ii. construction. Minor irrigation works will include 
t~adworks, distribution systems and watercou~ses. They will be scat
tered and carried out largely by force-account of implementing agen
cies but also witb local labor. Minimal contracting is anticipated, 
but will follow standard government regu~ations wtdch are considered 
acceptable. 

b) ct~k Developmen~ 

Chak development refer!:> to a sub-division of the com
mand and the training aud organization of cultivators to use deli
vered water more productively. Ttds entails construction of water
courses from tl.e minor canals, layout of field cll8nnels to indivi
aual fields, land shaping, bunding and terracing to facilitate effi
cient distribution of water to crops and to minimize runoff and ero
sion, provision of field drainage for removing excess water, and t}~ 

introduction of access roads, if required. Som~ 3l,OnO hectares of 
chak development on minor schemes, an additional 7,]00 hectares on 
smaller-scale and water I~rvesting sct~mes as well as rehabilitation 
on 2,000 hectares by the Rural Development are included under the 
project. Detailed plans will be prepared at the same time with 
beadworks and distribution systems tor new scltemes. Chak de\'elop
ment contemplates: 

i. fieJ.d works. Construction of field channels and 
drainage, in addition to more conventional watercourses, will be in
cluded as an in tegraI, new element of s y:o cem development. Indeed, 
tl~ introduction ot watercourses themselves will be a new element on 
many schemes. 

ii. water management & maintenanc~. The project will 
seek. to place responsibility for operations (I.e. equitable and 
timely distribution) with user associations consisting of community 
beneficiarieo. These groups could also be made responsible for all 
maintenance works. Irrigation Department staff will devote part of 
tt~ir time to forming such groups as well as in community run sys
tems (who~e engagement will be required prior to approval of proposed 
schemeD and whose status will 118ve to be confirmed prior to final 
disbursement) and, together with Agricultural Extension, to training 
cult!va tors in simple maintenance techniques and effect!ve water uti
lization. 

iii. land shaping, field bunding and terracing. Water 
application in the tdll areas is confounded by steep slopes with con
sequent low efficiencies. To maximize the returns to below-the-out
let works and cultivator inputs, as well as to check run-off and soil 
erosion, land development is included as an integral element of chak 
development. 
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iv. agricultural extension. By support for incre
mental staff costs and training, the Agricultural Extension service 
will be able to provide better information to individual cultivators, 
communities emu user organizations about rotational water supply, 
operations, management and maintenance of field cl~nnels, water ap
plication and water crop requirements. Tttis component will be co
ordinated willi oli.er training and workshops supported under the 
project. 

c) Afforestation and Erosion Control 

Work in scheme areas will be largely confined to affore
station and erosion control, altllougli more localized environmental 
and agricultural work will also be undertaken by the Horticultural 
Department. Tl~ development of this component contemplates: 

i) watershed treatment. Wbere vegetative cover can be 
~stablistJed, the Fore~t Department will undertake afforestation and 
construction of small et~ck-dams, ccn~tructed from brllsb and other 
local but readily available material, to control gully erosion aud 
protect downstream structures. In deciding treatment on the cultm> 
able command area (C(;A) of watersheds, first priorJty will be given 
to satisfying local needs for fodder and fuel. Some experimentation 
with controlled grazing may also be included. 

11) horticulture development. 'l'ttis component will in
clude improvement of wild fruit groves, development of private and 
community orchards and an increase in the number of nurseries to 
supply fruit tree seedlings to project areas too tare witltin the 
gross command area (G<.;A) but are not part of the <';CA. 

d) Community-based Management Systems 

'l'Ms component is at the very heart of the project. The 
state is committed to scbeme definition lik.ely to engage cultivator 
and community participation (namely, cl~k development). the project 
should facilitate community awareness, interest and participation; 
elicit thtdr f"ngageme£!t in the design of schemes; encourage place
ment of operations and maintenance responsibilities with the locali
ties (including associated costl;) and actually test several models 
for doing so. Wltile obviously easier said than done, anci while culti
vators and communities themselves will t~ve to agree upon the level 
and formality of any organization, it is agre~d that the principle 
will be adl~red to and incorporated in design and disbursement cri
teria, and that wide experimentation will be encouraged. A major al
location to agricUltural extension for tllis purpose is included 
under project costs. 
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e) ~ination 

An essential component to the project is the organiza
tion and management of agency support on a broader sectoral basis. 
Organizational orientation and coordination, together with alignment 
of agency strategies, is tt~ principal objective. The major elements 
are: 

i) State Level Implementing Committee. Tl~ Committee, 
under tl~ charge of the Agricultural Production Commissioner, will 
comprise Secretaries of Finance, Planning, Irrigation and any other 
Secretaries or invitees and l~ads of participating departments. The 
Committee will be responsible for formal approval ot projects, ensur
ing a coordinated approach to project implementation and adequate 
staff deployment, reviewing progress of implementation and resolving 
problems of execution. A Chief Project Officer of the Irrigation 
Department responsible tor coordinating all actions, will act as 
Nember/Secretary ot the (;ommittce and will head the Land and Water 
Development Cell, wl~ch is described below: 

ii. Land and Water Development Cell. The Cell will 
comprise specialis ts in irrigation, fores try, hort icul ture, exten
sion, soil conservation and relevant support staff. The Cell will 
lave defined and separately staffed units for scheme preparation and 
planning, training, researcl. and teclmology adaptation, monitoring 
and evaluation. 

iii. District-l..evel Committees. Committees will be or
ganized at t!i! district level to coordinate development activities 
at this level. 

iVa Sub-project Committees. Committees will be orga
nized at tl.e block level to prepare and oversee implementation of 
sC!&emes. 

f) Human Resource and Institutional Development 

Training and institutional development are integral to 
the project and distinguish it from more typical investment pro
grams. Tt~ component includes: 

1. training. Special staff development and training 
programs will be organized for personnel drawn from the various 
state departments and agencies involved with the project. In 
general, staff development and training will be directed toward 
improving knowledge and skill to plan and design irrigation facili
ties; to understand and analyze irrigation systems in an integrated 
manner; and to involve communities in the planning, operations, 
management and maintenance of systems. 
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. ii. analyses, rt:!view and field studies. Three broad 
types of work will be implemented throughout the project life. TI,ese 
might include, among others, agronomic, irrigation management or in
stitutional analyses. Review activity is intended to develop infor
mation and data, analyze technical or institutional options, assess 
trends and assure feedback to project planning and operations. Ac
tion studies will foster collaborative learnin~ among cultivators, 
researchers and project staff. TI~y are intendeo to be iterative and 
will involve interventions such as clanges in water sct~duling, in
troduction 01 other management procedures and minor infrastructural 
improvements, subsequently moving to system improvement, changes in 
agricultural production practices, consideration of cultivators' in
centives, introduction of user associations, application of incen
tives for departmental activity and ultimately testing alternative 
institutional configurations. 

g) kesearcL & Technology Adaptation 

A key issue in a project of this type is ttat ot clearly 
identifying widell particular components ot a land and water develop
ment program will have t!le most effective impact at t lie lowest pos
sible cost. Researcll under tlds project will include, among others: 

i) new technologies. Tll8re appear to be a number of 
opportunities to introduce new irrigation tedlI1010gies in Himachal 
Pradesh. The principal ones visualized are sprinkle, trickle and 
hose basin irrigation. A pilot testing program will be included. 

ii) land development. Data on water run-off and soil 
loss as a result of outward sloping bench terraces are neither readi
ly available nor adequately analyzed. Ttds component will assess the 
content of run-off and soil loss from cultivated terraces; costs of 
contrvlling terrace erosion by various measures; the extent to wldcn 
cultivators using their own labor and equipment and adapting new til
lage practices can bring about the reshaping of their land over a two 
to three year period so Uat the terraces become inward sloping, and 
expected increases in farm production as a result of land slsping. 

iii) waterlarvesting. The objective of this componE'nt 
will be to test alternative integrated water harvesting schemes wi tl. 
maximum user participation and responsibility. 

iv) deve10pment-cum-demonstration of irrigation and 
chak development schemes. A limited but representative set of flow 
and lift irrigation schemes having appropriate geographic distri
bution will be selected to test and demonstrate various develop
ment and management approaelles. A mix of new and re habili ta ted 
udJelDes will be included. '1' l.ese s1 tes will also be used for ana
l~~e~. reHew and field 6 tudies. Ghak development is a major acti
~ t:~ Ui the pro jec t , and demons tra tions will be included bu t no t 
limited to test or researcII sites. 
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II. ~ost Estimate, Financial Plan, Disbursement Procedures 

A. ~ost Estimates and Financial Plan 

The total cost to complete the proposed schemes during the 
seven-year life of the proJect is estimated to be $75 million (Rs. 825 
million). The A.I. D. Loan will provide $50 million (apprOXimately 
Rs.5.50 million). The state will provide $25 m:1.llion (apprOXimately 
Ra. 275 million) towards planning and construction costs of the 
sct~mes. A summary of cost estimates and the financial plan is pre
sented in Table 1. 

A.1.D. will also provide a Grant of $4 million to cover the 
human resource and institutional development and the research and 
teclffiology adaptation components of the project, as well as the cost 
of monitoring and evaluation. An illustrative breakciown of grant 
funded activities and estimated costs is set out in Table 2. 

Table J provides detaLls of construction costs by estimated 
area, number and type of schemes proposed under the loan by the 
participating state departments, witlA contributions by A.loD•. and 
tlie t;OHP~/. . 

Training will be intensively programmed during the first three 
years of tie project. Analyses, review and field studies will begin 
towards tt~ end of tt~ first year and continue thereafter to the Proj
ect AssiRtance Completion Date (PACD). Useful feedback and informa
tion will be generated after one or two years. Development-cum-demon
stration scl~mes will continue for tt~ major part cf the project. In 
general, technical consultations will be concentrated in the first 
half of the project life. Liaison and coordination uill continue 
throughout the project. 

Appraisal, approval and construction of schemes will begin dur
ing the second year to benefit from the training prOVided the first 
year in system design and improved technical standards for schemes. 
All schemes will be completed by the PACD. It is antici- pated that 
all proposed sct~meB will be approved by the end of the fourth year. 
Table 4 gives the expendi ture and disbursement plan by GOI and U. s. 
fiscal years. Counterpart financial commi tments for the GOHP are 
shown along with corresponding disbursements by A.I.D. 

~/Ct~pter II, Section E, CI~pter Ill, Sections E,F,G and Chapter 
VII, Section B 2a and b, Volume II prOVide details on the grant 
and loan funded activities. 
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D. Disbursement Proceaures 

1. Loan Funds 

A new performance-based, fixed-percentage reimbursement 
method to finance construction costs is proposed for this project. 
The large number of irrigation schemes involved in the project and 
the relatively small size of each argued for Fixed Amount Reimburse
ment, in some variation of establiBl~d FAR procedures. FAR, however, 
reqUires tl18t each separate project be sufficiently similar to all 
the others tl18t a standard unit-reimbursement amount applicable to 
all can be developed. lhis is not tl~ case with the systems involved 
in this project. Individual system costs vary from Rs.lOO,OOO for 
very small watersled schemes to Rs.8,OOO,OOO for large, flow irriga
tion surface ca tctDllent schemes. Similarly, the cos t per irrigated 
l~ctare varies widely and thus is not a suitable unit for FAR 
financing. 

TI~re are, however, certain key actions,. common to all ir 
rigati"l sclemes, representing tlle essence of the innovations to be 
introduced by the project. It Is proposed to use these actions as 
trigger points for reimbursement of fixed percentages for A.IoD. 's 
share of the construction cost of each subproject .~j The trigger 
points represent important stages In the planning, design and 
construction process. 

The first trigger point tor a given subproject will be the 
approval of the initial subproject appraisal report by the State 
Level Implementing Committee. Tids report will 118ve to incorporate 
the project feasibility criteria shown in Annex Ill. Where the cri 
teria are inapplicable or otllerwise not adopted, Jus tifica tion will 
have to be provided. 

The second trigger point will be the approval by SLIe of 
the detailed subproject design, from water source to chak develop
ment. This is necessary to lay the groundwork for integrated system 
planning. The detailed design will also include designation of re
sponsibility among the state departments participating in tbe proj
ect. For example, the roles of the Irrigation, Agriculture, Horti 
culture, Forestry and Rural Development Departments will be spelled 
out. Furthermore, certification of the availability of funds for the 

~/ Because of extremely wide variations in the cost ot land and 
the inability of A.I.D. to finance land. and identifiable taxes and 
tariffs, these items are not included in the project figures con
tained in this paper. They are, however, valid 'project costs whietl 
will have to be budgeted for and carried by the GOIIP. 
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complete works, specified separately for each participating depar.t 
ment, will assure timely completion. ~inally, formal concurrence in 
the detailed project design by an autl~rized community representative 
-- the panchayat, the bead of the water user organization, or some 
other appropriate representative -- will assure engagement of the 
community in the design process. 

The third trigger POillt will be the completion of all" 
system construction to the outlet, in accordance with the detailed 
design. 

The fourth and tinal trigger point will be the completion 
01 all chak development, including confirmation of the status of 
community organization or association. 

Experience with performance-based financing in other proj
ects has demonstrated the potent influence tids type of financing can 
have in highlighting key project objectives and supporting design 
outcomet> consistent with institutional development objectives. In 
order to work, r~wever, tunds proportionate to the importance placed 
on the objective must be assigned to tl~ trigger points. lixcept for 
conduct of socio-economic and other on-site baseline and design 
studies, relatively small proportions of project costs are involved 
in initial appraisal and feasibility studies, and virtually no actual 
expenditure of funds is associated with assigning departmental re
sponsibility for project activities or with sanctioning and certify
iug budget allocations. Similarly, very little expenditure should b-:
required to achieve community concurrence in detailed plans if the 
community has been involved throughout the design process. Neverthe
less, tt~se actions are vi tally important to the successful comple
tion and effective operation of these schemes, especially at tl~ cl~k 

level. It is therefore proposed tl~t monetary value be assigned to 
t}~se steps to assure that each receives due attention. Performance
based, fixed-percentage reimbursement is accordingly proposed as 
follows: 

Performance Indicators	 Disbursement Percentag~1 

I.	 Institutional 

a)	 Approval of appraisal report 
using improved projec~ 

feasibility criteria 10 

~/Applied to tIle A.l.U. share of tl~ pre-agreed, fixed, overall cost 
developed for eadl scheme during the detailed subproject design, Le, 
Step 1. b) above. Tile ten percent reserved for Step 1. a) will be 
based on estimates developed for the appraisal report. Any adjust
ments in tl~ absolute amount arising from cImnges in overall costs at 
the detailed design stage will be made at the time uf th~ second 
disbursement. 
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Performance Indicators	 Disbursement Percentage 

b)	 Approval of detailed subproject de
sign, including ct~k development plans 
based on detailed topograpldc and soil 
surveys; assignment of agency respon
sibility; certification of budget pro
vision; concurrence of community 30 

II. Construction: 

a) completion of distribution 
system down to outlet 40 

b) completion of ctwk development 20 

The following example will illustrate how tlds financing 
will work. An appraisal report is prepared and forwarded toSLIC for 
a subproject estimated to cost Rs.l,OOO,OOO, or roughly $90,910, ex
cluding land and identifiable taxes and similar charges. A.I.D. loan 
financing is available for two-thirds of construction costs; tilt:: Lo
operating Country will bear the remaining one-ttdrd. Thus, two
thirds of the estimated cost becomes the preliminary fi.gure for the 
total amount to be reimbursed by A.l.D., or $60,610. Upon notifica
tion that the project feasibility criteria have been applied and the 
appraisal report approved by SLIC, A.I.D. will release ten percent of 
tlds sum, or $6,060 to the Ministry of Finance througl. standard local 
currency financing procedures. In the even t no furt her progress is 
made toward project completion witldn one year, tlds sum will be ap
plied against reimbursements due on other projects or refunded to 
A.LD. 

When the detailed design for the subproject has been ap
proved, including chak development, depurtmental responsibilities 
assigned, budge ts alloca ted and certified and t tie formal concurrence 
of the community obtained, an additional thirty percent, or $18,180 
will be released. Adjustment will be made at this stage to accom
modate any change in overall cost, and tile total A.LD. contribution 
will be fixed for the subproject by the SLIC. Upon completion of the 
subproject to tile outlets (i.e., ttle entire system except for iie.i..c 
development) an additional forty percent, or $~4,240, will be re
leased. At this stage, actual expenditures will Iwve outstripped the 
sums released, reactdng approximately 80 to 8S percent of total sub
project costs. Completion of field development, representing fifteen 
to twenty percent of overall project costs and confirmation of the 
status of communty organization or association will trigger release 
of the final instalment of tlie agreed fixed amount, totaling twenty 
s>ercent of the overall sum, or $12,120. 
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In addition to tl~ schemes to be constructed by the Irriga
tion Department, t!~ project also includes small irrigation and water 
harvesting schemes to be undertaken by the Soil Conservation Wing ot 
the Agriculture Department. A total of approximately 7,700 hectares 
will be irrigated tltrough this program. Also, the RU!'RI Development 
Department will repair or rehabilitate existing flow schemes totaling 
approximately 2,OOu hectares. Similar financing procedures will be 
used for theee acU vi ties also, except tha t the appraisal report and 
detailed design ~Le combined. 

l'he project also includes cook development by the Irri~ul.

cion Department for 16,000 lrectares on scl~mes already completed but 
tor which no chak. development bas !:eretofore been done. Financing 
for this work will likewise be provided in e.tages, although only 
tlrree trigger points will be used: 

a.	 Detailed design, for chak development, 
inclUding designation of all depart
mental responsibilities, certification 
of budgetary allocations and formal 
concurrence of community: 40 percent 

b.	 Completion ot water courses: 20 percent 

c.	 Completion of all works: 40 percent 

Tlre percentages for each trigger point will remain fixed 
for each type ot scheme construction and rellBbilitation irrespec,tive 
of the absolute cost or agreed total reimbursement amount for each 
subproject. The same trigger points will be used for each subproject 
regardless of size, cost or design. One possible result might be 
that A.I.D. disbursements could exceed actual expenditures by the 
state on some subprojects, although it is more likely that A.LD. 
disbursements will lag betdnd construction because of the 
reimbursement process. These disbursements will, however, directly 
result in carefully prepared, fully integrated plans, clear designa
tion of responsibility, adequate budgetary provisions and the active 
involvement of tbe beneficiaries early on in the development of in
diVidual projects. TIds will serve to assure the completion of well 
uesigned and well run 1udividual scheme6 two to four years earlier 
than would otherwise be tl~ case. Furthermore, it enables USAID, 
with a very small staff, to implement and effectively monitor a 
potentially very complicated and Widely dispersed project. 

Evaluation w1l1 locus on the impact of these new proce
dures in faeilitatlng the adoption of improved planning and better 
feasibili ty criteria, integration of chak planning in overall system 
uesign, clear assignment of responsibility for system construction 
and operation, provision of adequate budgetary resources and involve
ment of communities. If it appears ttlese procedures are not produc
ing the desired resultf:l, they will be adjusted accordingly. 



- 20 

2. Grant Fundt; 

A.l.D. grant funds will be used for direct financing of 
agreed local currency and foreign exctange costs as detailed in Table 
2. '£0 provide for local currency expenses, A. 1. D. will release the 
dollar equivalent of planned costs for each activity to DBA through 
established transter procedures.DEA will then arrange to have the 
equivalent ru'pee amount credited to the current budget for Himachal 
Pradesh, for use by tite participating departments. 

To facilitate implementation of grant funded local currency 
act!vi ties , an advance of grant funds equivalent to the initial three 
months of projected expenditures will be provided' upon completion of 
conditions precedent. This amount is es timated to be approximately 
$50,000 (Rs. 550,000). !.:very three montlls thereafter, the state will 
report ou actual expendii. ces for the previous quarter and estimated 
requirements tor tile ensuing quarter. USAID will liquidate the pre
vious advance on this basis, and advance requested funds for the next 
quarter. 

C. Recurrent Costs 

Approximately 12.~ percent of ID's annual irrigation budget is 
allocated to repairs and maintenance of existing schemes. Expendi
tures on salaries, supplies, vehicles, etc. are covered under the 
state's General Operating Fund and meeting such costs is not expected 
to be a problem for tlte state. In addition, wben natural calamities 
occur, additional funds are prOVided for repair and rehabilitation. 
Thus, Himachal Pradesh does not appear to lJave a critical recurring 
cost problem in irrigation in the sense tlJat "finance is lacking for 
variable inputs even when ttley are more economically profitable tlJan 
tor new capital inputs, either public or private."~/ 

USAlD's Irrigation Of1ice estimates tbat ten percent at the total 
budgeted for capital costs should generally be budgeted annually 
thereafter for operation and maintenance. l'bus, the provisions made 
by the state appear to be sufficient. 

D. Construction and Cl~k Development Cost Estimates 

Although the specific schemes to be supported by tId6 project 
:ire yet to be identified, the overall cost estimates in Tables l, 3 
and 4 are considered reasonably accurate. Escalation is calculated 
at 10% per year. Above-the-outlet costs in particular are well de
veloped and are based on per ltectare estimates used by the state ID. 

'!...!A.l.D. Policy Paper on Recurrent Costs, May 1982, p. 1 
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Lhak develDpmeut costs can IJ.kewise be calculated on a per hectare 
basis baf:iea on prior experience in Himachal Prades h and elsew~jere. 

UfjAIlJ's irrigation stCiU Ildf:i reviewt.!u tl.ese figures in detail and 
finds tl~t an overall cost at about Rf:i. 7,000 per hectare ~ill cover 
COllf:itruction ot walercourbes and field cl18nnels, land It;!vel1ug and 
some terracing. Costs may "9ry plus or minus 30 percent from c~18k to 
chak, but OIL tCte averCige tllis figure is reasonable for arriving at 
overall project levels. 
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E. lUiget am F1Imdal Plan Dlhles
 

Dible 1
 

I	 I A. 1. D. I Imnm:rl 
I	 I LOA N I G RAN I I I I<&W> I
 
I	 1u:"lFX ITotal I I.C IFX I TotalI 1Ol'AL I WlP IIOTAL I
 
I	 I 1-' rI I I I I
 
I	 1. lEs1gn am coostruetion 1 I I I I I I I I
 
I of 1rrlsltion scb:me8 124,8851 - 124,~1 - I - I - 124,885 12,995137,880 I
 
I	 I I I I I I I I· I
 
I	 2. ClBk. de\lelopJmt 117,illI - /17 ,illI -I -I - 117,ll5 8,005125,120 

I	 I I I I I I
 
3. .IJ:r1pted agrJ.wltural I I I I I I	 1
 

extJ!!rvi'ioo support 2,0001 - I 2,0001 -I -I - I 2,000 1,0001 3.000
 
I I I I I I I
 

4.	 Forest ~pt. activities 3,0001 I 3,CXXJI - I - I - I 3,000 1,5001 4,500
 
I I I I I I
 

5. lbrt1cu1tuIe lEpt.	 I I I I I I
 
activit1es	 3,000 I 3,0001 -I -I - 3,000 1,500 4,500
 

I I I 1 I
 
6.	 ProfeAfdeml & 1nst1tu- I I 1 I
 

tUD1l developDent: 1 I I I
 
a) ~ & educaticn 1 j I I
 

of staff -I - 1 4401 81711,257 1,257 1,257
 
b) Analysis, Ieview' am I I I 1
 

f1eld studies -I - 1 8681 93411,W2 1,002 1,802 1
 
c) Research and teclmlogy I ·1 I 1 /
 

adaptation - I	 - I 6221 wi 941 941 941 1
 
1 1 1 I	 1
 
I I I I	 I
 

l'	 0 TAL 150,0001 - 150,00011,93012,070/4,000 1.)4,000 25,000179,000 I
 
I I 1 I I 1 I I I
 

Variat100s up to 10% my oca.ar between line items, subject to tIE 8U1llBbllity of fuojs, 

witlwt fCJl1llllt agreeDel.t between dE em am A.I.D. 
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I	 I local ~k~~tB I GraM I 
I DES (; RIP l' ION 1 <.mts TliTTAlj.CjU1P: Total I IOta! I 
-II. 1'ra:f.n!ng I r-r-I I r 
I a. Initial JRs1gn ani ImplBleltation I 15 - I ~I - I 3) I 45 
I b. Qn~yanoo am DJstrih1tim I 6 - I .151 - I 15 I 21. 
I c. Plaming. ~ of Lift Fac1l1ties I 15 - I -I - I l!; 
I d. Hydrology, 'stet' Bequ:I.mDeDts, Wlter JUJaet I 15 8 I 301 18 I 56 71 
I e. Flaming ani Des4P Witer Har'\eS~ Scb!IEsI 10 - I 151. - I 15 2S 
I f. Clak Deve10pJelt 1 J5 30 I 301 3D I 70' 105 
I g. Witersled TmatDe1t ani Mrlntenanre I 15 - I 81 - I 8 23 

he 0fl'1 of FlS am LIS Sc1BDes I 15 - I 151 - I 15 3) 
i. 9Da1l Wltersh!d Hydrology	 I 15 24 I 251 10'1 59 74 
j. ~ty <mtral	 I 20 - I -I I 20 
k.	 l6er OrpI1zatlon aDi Qmgm1 ty Partic1pr I 1 I I 

t10n I 35 51. I 301 - I 81. 116 
1. Irr. Witer MlI8gA'PDtlSoU-lr6~Plant 1 I I 

Rel.atiooshlp CJO 45 I 601 JB I 123 183 
m. Integrated Project P1am1~ aM Mmagfll!Emt 120 60 I 601 15 I 135 255 
n. F.<xuml.c Analysis	 10 - I -I - I 3D 
o. Dfagoostic Analysis	 40 - I 901 10 I 100 140 
p. High Lift SystsDs	 4 - 1 40I - I Ii) I 44 
q. P.G. Tndn1ng 1n \iiter ReBOOI'Ce P]8mf~ I I I I 

1 am ~geuent :w - I -I - I - I 3D 
I r. Audio-\1:Lsual, Reference Bodes, Spec1al. I I I I I 
1 l:Q,u1(111E!lt etc. - - I -I 70 1 70 I 70 I r SUlrrorAL	 440 1'2iifT"ii48rl5l--r-81Jl'I25i, 
I 
12. Analyses, Review ani 1o'1eld StW1ea 
I a. S:Dall WlterstEd Hydrology 
I b. lntegratBi Act:l.oo Research on U>nw)'llOO!, 1 
I D1Btrihlt1on aDd Ut1J..1zation 1 JID 
1 c. crop Wit.er Requ:lmDents 1 10 
1 d. Soil Sl.tr\ey lidt 1 30 
I e. croll> Research I 90 
I f. Action l<esearcb on U6er Partic1plt1onl I 
I Social Aspects 1 
1 - Wit.er Scle:iu1.1ng am DiBtrlhltioo I 35 15 50 
1 - Farmer In\Ol:\eDent in Kuhl Mloornent I 100 30 130 
I - Nat:w:e and le\el of l"'aI~r Partic1pit1cn 1 25 15 40 
I - l\IDp Group; for SDa.ll am Mlrg1nal F8J:mers1 :l) .15 45 
I - Alternative FODllB of \fiter User I 
I Organizations I b ~ 

I - lnvol\alBlt of Wnen I 25 33 
I g. Soc1o-Fc.<xJl:Jll1c ISse] 1ne &1r\leyti I 25 40 
I he fuviIaJle1tal. lblitoring I 50 65 
I 1. ~velorumt of lecln1ca.l HaD1txxi<B 1 20 110 

148 I 3381 2b I 4]2 1082 
«:mtd•••••• 
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I I J..ocal I Fb~~ Costs I Gr:mJj 1
 
I'_--..;D E_S_C' T_l_O_N"'---__---iIi-costs.-.....:-I...;.;,1R_lTA~TA..;..ThiUiJ)J;_f4u!PIo,,;,.~To--tal~I...;;To;.;;.;t=:£J.~1
...._R_I_P .......

I I I 1 I 1 I I
 
13. ReseBrch ml Teclmlogy Adaptation I I I I I I I
 
I I I I I , I
 

I SclBEs 190 I - ~I - I 90 I 2BO ,
 
I d. De\eloplmt a.m Jmmtratiro FlS and lJS I I' ,
 
1__.;;;oSyB=t=8=1IB_~= --;._;2)='l~+1_--i-._;90;.;;;-1_--+---:.:90;...-;._342;:..;;:._'
 

I a. New Irr13lt1oo l'eclnology I ~ I 24 601 55 1 .l.3CJ 1 229 I
 
I b. Agriadturallani StOO1.eB ~ I - -I - 1 - I ~ ,
 
Ie. De\eloplmt of Integrated W:lter Ha.nes~ I , , I ,
 

•...;;C=lBk;;;.;...,;;;,De~'tel.op!m=.;;.l=;.;;...t 
1 I I 1
 
1 &JD-1UIAL 622 I 24 2401 55 319 941 I
 
I , I I ,
 
1.:!.;4.~I~t1~81~son~&~C~:oord~~1~oa~t:1Dn~ ~~1~40~+I--41~480~1 - 4BO 620 I
 
I I I I I I
 
15. :fD:l of Project 1'..ial.uattoo. I 56 I - I 421 - 42 100 I
 

Topics am f:l.guIes on this table are illustrathe am est:lmates am my be DXXi1f1ed. 
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1Bh1e J 

IErAIl.S OF .lO!\N Il.IOOEr 
($ 000) 

I DES C RIP T ION A.I.D. '1OXAL I 
(1.(;)I	 I 

I	 r 
A.	 lJ:riiflt1on Depll11lmt 

1. (;onstruct:1oll 
(a) 11ft lJ:riiflt1oo Sc1aJ&; (up to 75) 12,285 6,715 19,<xx> 

(lD,<XX> hi @$l.,900/la) 
(b) Flaw Irr1slt1oo ScleDes ( up to 75) 4,200 2,E 6,500 

(5,<XX> 1B @$l,:m/ta) 
I 

&!b Total itEm (AI.) J lb,485 9,015 25,.500 

2.	 C1Bk de\elopDent (31,000 la hY']ui1~ 

16,000 <n canpleted sciBDes) ,
(a)	 &Ir\eY, p1am1~, d.es181 @$62.5/lB 1,2lC) 715 2,<xx> 
(b)	 Field chu:DiliJ am all1ed 

structures @$l25/1a 2,600 1,2JO 3,850 
(c) Land de\elopuent (i! $4OO/lB	 8,600 3,~ 12,400 
(d)	 Field dra1Ds am acress road @ 1,270 600 1,870 

$62.5/lB 
Sub Total (A2) 13,755 6,365 2O,uo1 

lB.	 A3rlwltw:e lEplI'tDelt/Soll Cons. ~ 

I 1. Comtructim 
I (a) &Dalllift lrrifYition ScisJEa fran J 
I gt'OlD1 water ll!SOOI:CeS J 3,300 1,600 4,900 
J (3,.500 Is. @$l,400/lB) J 
I 
J 

(b) \tater H!lne8t1ng Thdt SclsDes 
(2,100 la @$1,400/tB) 

J 1,~ 

.1. . 
1,000 2,SOO 

I (c) lilter H!lne:I~ Em:l ScleDeB I 1,900 1,000 2,~ 

I (2,100 hi @ $1,4OO/1a) J 
J I 
I 
J 

&!b Total (81.) I 
J 

7,100 
I 

3,600 lD,7oo 
I 

I 2. Cl"ak De\eloJlDE!llt I I 
J (7,700 la @ $6SO/lB) I I 
I (a) fl1r\eY, pl.aon1Dg, design @$62.5/hi J 320 I lbO 480 
I lb) F1eld ctBme.1B am allied I I 
I sttuetu:res @$l25/hi I 040 I 3.X) 940 
I (c) ~ de\elDpuent @ $4OO/1a I 2,055 I 1,000 3,055 
I (d) Field drains am access I I 
I roads @ $62.5/1a I 320 I 1bO 480 
I I I 
I &1b lotaJ. (liZ) I 3,::lli I 1,620 4,955 
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DES C RIP T ION A.I.D. 
O£) 

3. IrrJaated Agria.1l.t1Jral. ~100. fiJpport 2,000 

c. RuIal. D!\Iel.opIelt ~pir1lIEnt Re?Ura to 
Flail Systa16 (2<XXl m @ $900/1a) 1,32.) 

I 
D. Fbrest ~psrtment I 3,000 

I 
E. lbrtia.1l.ture ~psrtment I 3,000 

I 
GWID lUIAL I 50,000 

I 

<DiP lo.rAL I 
I 
I 

950 2,950 I 
I 
I 

450 1,n5 I 
I 

1,500 4,500 I 
I 

1,500 4,500 I 
I I 

2.),000 I 75,000 I 
I I 

Notes: 1) lUdget est1Dlltes are 1nclus1va of cost escalation. Subject to 
m1.d-project review, any coot escal.atioo 0\& am p.bo-..e tlBt 
already 1ncllxied .in tie abo-..e luiget estiuBte8 will be provided 
by tie GovemJelt of H1JIBclal Pradesh. 

2) Variations up to 10% my occur betlre:!n lille 1tlm>, subject to tie 
a'oailabilltyof fums, witrout toJllB1 agreement between tie OOI 
am A.I.D. 
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Table 4 

Project Expenditures by u.s. Fiscal Year 
($ 000) 

u. s. l"Y USA 1 D GOHP Grand Total
 
Loan Grant Total
 

1985 2,000 752 2,7~'J. 1,175 3,927
 
198b 5,990 1,398 7,388 2,990 10,378
 
1987 7,000 1,173 8,173 3,485 11,658
 
1988 9,900 400 10,300 4,915 15,215
 
198~ 10,400 129 10,.5'J.~ 5,160 15,689
 
1990 9,040 75 9,11~ 4,480 13,595
 
1991 5,b70 73 5,743 2,795 8,538
 

'lotal 50,000 4,OOU 54,000 25,000 79,000 

Table 5 

. Project Expenditures by GOl Fiscal Year 
(Ra. million) 

GOl FY u. S. A. I. D GOHP Grand Tota!!/ 
Loan Grant Total 

1985 13.98 4.97 18.95 7.00 20.98 
1986 48.85 1'J..~4 b1.39 24.38 73.23 
1987 n.59 1).89 8b.48 36.32 108.91 
1988 96.1.5 7.79 103.94 48.0b 144.21 
1989 112.~' 3 'J..bO 114.83 56.10 1b8.33 
1990 105.44 1.07 10b.Sl 52.70 158.14 
1991 7b.98 0.81 77.79 38.50 115.48 
1~92 23.78 0.33 24.11 11.94 3.5.72 

550.00 44.00 594.00 275.00 825.00 

~/Excludes grant funds 

Note:	 Figures in these tables are estimates and subject 
to change. 
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Ill. Implementation Plan 

A. Project Direction 

1. State Level Implementing Committee 

A State Level Implementing Committee will be established 
and chaired by the Agricultural Production Commissioner. The Com
mittee will comprise the various administrative secretaries of the 
concerned departments as Meobers. The Commissioner-cum-Secretary 
(Finance) and Commissioner-cum-Secretary (Planning) are also Members. 
The Commissioner-cum-Secretary (Irrigation) will be vice Chairman of 
tl~ Committee. A Cluef Project Officer will be responsible for co
ordinating and implementing all project actions, will act as Member
Secretary of the Committee and will also direct the Land and Water 
Development Cell. Other Members may be included by special invita
tion. 

The Committee will formulate policies for proper planning, 
coordination and implementation of tl~ project and will resolve prob
lems of execution. It will ensure that departmental and Cell respon
sibilities are scheduled and implemented. It will approve overall 
project work plans, budgets and annual departmental plans upon recom
mendation from the Land and Water Development Cell. It will assure 
adequate staff deployment and planning for design, monitoring, ex
ecution, materials management, coordination, quality control, evalua
tion, training, research and teclmology adaptation and for the devel
opment of community-based management systems. 

The Committee will also take particular care to assure 
t}~t the approach and organizing principles agreed for tl~ implemen
tation of tl~ project are adhered to in the planning, execution and 
management of sct~mes and activities funded by tl~ project. It will 
address itself particularly to questions of technology adaptation, 
institutional configuration and management practice as experience is 
gained and feedback from studies and research may suggest. The'Com
mittee will also review and approve schemes and activities proposed 
by the CelL 

2. Land and Water Development Cell 

A Land and Water Development Cell will be established and 
directed by a Cluef Project Officer, nol below the rank of Additional 
Cluef Engineer. 'floe Chief Project Officer will serve as Memberl 
Secretary of tl~ State Level Implementing Committee. The details of 
tids Cell are found in Annex Ill. Specialists in irrigation, forest
ry, land and wa ter management, chak development, training and re
search and other staff support will be assigned. Tt~ Cell will pro
vide teclmical and administrative statf support to the State Level 
implementing Committee. 
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The Cell will }s ve the following specific responsibi1i
ties: 

i)	 preparation of gUidelines, recommendations on new 
technologies, scheduling and ottrer matters of over
all project p1anning~ coordination, monitoring, 
evaluation and quality control; 

Ii) review of ac}~me proposals as developed at the 
district and sub-district level; 

iii)	 assistance in monitoring project implementation by: 

visiting scheme sites on a regular basis, 
reporting on progress and problems in 
implementation and suggesting remedial action; 

- processing annual development and work plans for 
approval by t}~ State Level Implementing Committee; 

- reviewing seasonal technical reports on progress 
of different project componentsj / 

-compiling semi-annual progress reports on physical 
implementation for presentation to the State Level 
Implementing Committeej 

reviewing statements of expenditure, keeping 
accounts, forwarding reimbursement proposals to 
GOI, processing budget requests and reviewing 
annual Btatements of audited accounts; 

initiating, supporting and monitoring 
community-based management approachesj and 

iv)	 assessment of training needs, development training 
plans, and coordination of tl~ research, studies 
evaluation and tect~ology adaptation programs. 

As a condition precedent to disbursement, the State of 
Himachal Pradesh will issue formal orders for estab1ishnent of the 
State Level Implementing Committee, establis!t and create the neces
sary organization and staff positions for the Land and Water 
Development <.:el1, make adequate budget provision for both, submit 
initial (i.e. first year) plans for training, studies, research and 
evaluation and submit a staffing plan for project implementati :H. 

B. Project Implementaion 
An outline of the project cycle and responsibilities may be 

found at Annex IV. Operating responsibilities are as follows: 
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1. State Technical Departments 

Implementing departments include Irrigation, a component 
of the larger Public Works Department; the Soil Conservation and 
Agricultural Extension Wings of the Agriculture Department; the Rural 
Development Department; the Department of Horticulture and tt~ Fores
try Department including its own Soil Conserv.ation Wing. ~ollabora

tive relationships will be developed with state and all-India insti
tutions including the Agricultural University, with campuses at 
Palampur and Solao, the polytechnic institutes in Sundarnagar and 
Hamirpur, and the Ministry of Irrigation at the ~enter. 

Individual sct~mes and other project components under the 
jurisdiction of these departments and agencies will be planned and 
designed by scheme preparation units already in existence under the 
administrative control of the participating departments. TIleY will 
receive guidance from the Land and Water Development ~ell and will 
be reviewed for technical and financial soundness. 

2. District Level Implementation 

Heads ot implementing departments and agencies will be 
responsible for coordinating development activities within their own 
districts. In addition, it will be necessry to ensure coordinated 
efforts to identify and resolve problems of implementation in each 
district. Interdepartmental coordination will be assured by organi
zation of a District Level Project l:ommittee headed by the teputy 
District ~ommiBsioner and consisting of district heads of implement
ing departments and agencies. The Committee will facilitate train
ing, study and research activities, and will assure that the direc
tives of the State Level Implementing ~ommittee and Land and Water 
Development (;ell are adhered to, oversee scheme preparation, fix 
priorities within their district and coordinate project work with 
ongoing development activities. 

3. Block Level Implementation 

Success of tbe project depends on the efficacy and ad
herence to plans and schedules, involvement of locali ties in plan
ning and implementation of project activities, and monitoring and 
follow-up. To ensure this, a Sub-Project ~ommittee will be estab
lished and chaired by the senior officer of the head department in 
tt~ block. It will include t~~ Block Development Officer, local re
venue and concerned project staff. ~ommunity and/or pancl~yat repre
sentatives may also be members. The Committee will agree on annual 
action plans and detailed work plans for each scheme. It will also 
help tecimical staff obtain locality participat:ion in the execution 
and management of schemes. Annual work plans will include identifi
cation of areas tor project actioll, a calendar of operations, and 
identification of opportunities for community-based participation. 
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4. Community Participatio~ 

Each sct~me will usually cover more than one village pan
chayat. As schemes will affect cultivators across villages, agree
ment to resolve common issues will have to be arrived at by more than 
one panchayat, and user associations might also have to cross village 
lines. To incorporate cultivators' participation in planning, deter
mining priorities, implementation of different activities, protection 
and maintenance of structures, and systems operations, the Sub
Project Committee will be responsible for maintaining contact with 
the cultivators and community. A desired or optional sequence might 
include: 

i)	 discussion ot proposed project activities with the 
cultivators of each village, explaining reasons for 
different components and the purpose of each. The 
formation of some form of user group might follow; 

ii)	 explaining the role cultivators can play in making a 
success of each project component and deciding on 
priori ties; 

i1i)	 preparation of an action plan based on agreed prio
rities; 

iv)	 discussion of the action plan in each village and 
obtaining agreement on locations where project 
actions are to be carried out, extent of community 
participation required in execution, and community 
responsibility for protection of project works; and 

v)	 provision of guidance to establish more formal user 
associations to assure equitable distribution of 
water and maintenance of irrigation structures. 

~. Planning and Budgeting 

The Departments of Irrigation and Agriculture are charged 
wi tit development of tbe state's irrigation potential using both sur
face and ground water. Irrigation development is planned on a five 
year basis. lIds is annually reviewed and, if necessary, budgetary 
adjustments are made to meet Five Year Plan targets. Annual develop
mental programs of the Irrigation, Agricultural and the Rural Devel
opment Departments are reviewed by the state Planning Department and 
a final program 1s submitted to the GOI Planning Commission for ap
proval. At ter approval ot the overall s ta te sectoral programs by the 
Planning Commission, the departments proceed with detailed workplans 
and implementation of the schemes. l't~ state has submitted a compre
hensive irrigation development program for the upcoming Seventh Five 
Year Plan (1985-YO). 
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c.	 Project Implementation Schedule (First Two Years) 

1.	 Pre-Implementation P}~se: 

tentative selection of initial set of schemes for assis
tance uUder project 

GOl FY 1985 budget and VII Plan budget targets for proj
ect established 

establisJment by AD of two soil survey units for de
tailed soil survey of scJ~mes 

nominations for state, district, and subproject commit
tees and Land and Water Development Cell 

staffing plan for the Land and Water Development Cell 

preparation of draft Project Implementation Letter (PIL) 

2.	 Implementation Phase:
 

July-1984:
 

GOI/USAlD sign ProJect Agreement
 

Aug-Oct 1984: 

USAID issues PIL No. 1 

committees and Land and Water Development Cell estab
lis lied 

plans for training, studies, research and evaluation 
are de veloped 

conoitions precedent to first loan disbursement met 

Nov-Dec 1984: 

begin in-country training/workshops 

begin to develop scope of work for each of the field 
studies 

identification of long and sLort terM U.S. training 
needs and technical assistance 

identity potential institutional groups witlan state 
and country for training, field Htudies, researclt and 
evaluation as appropriate 
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terms at reference for deve10pment-cum-demonstration 
schemes 

Jan-Mar 1985 

first annual work plans·for training, field studies and 
research completed 

u.s. training commences 

guidelines for identifying cook development schemes on 
existing projects developed 

arrangements for liaison and coordination completed 

Apr-June 1985
 

field studies and research commence
 

first set of sci~mes appraised
 

Jul-Sep 1~85: 

pilot projects activities initiated 

Oct-Dec 1985: 

first set of schemes, including chak development on 
existing schemes, approved by State Level Implementing 
Committee; construction commences 

subproject committees identified and appointed 

first annual evaluation (PES) 

Apr-Jun 1986: 

user operation and management initiated on 20 schemes 

second set of schemes identified for planning and 
appraisal 

D. Monitoring and Evaluation 

An essential teature of the project will be the monitoring 
and evaluation of progress and impact. The proposed system should 
generate data with widch to measure output, effects and impact of 
project actions thus prOViding management guidance to those respon
sible.for project implementation and base line for in-depth studies 
of longer term effects brought about by tl~ project. 
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1. Project Supervision and Moni~oring 

Monitoring is intended to ensure continuous gathering of 
informa tion on pro ject inputs and ac tivi tie s , and on condi tions and 
complementary activities ttlat are critical to the success of the 
project. It will utilize basic information prepared during scheme 
design and pre para tion and da ta genera ted by baseline surveys to be 
developed aud continued tlJroughout the project life. Honitoring will 
thus J.elp both in alerting project management and policy makers to 
implementation problems requiring corrective action and also provide 
information for project evaluation. 

Project activities will be monitored at trIee levels: 
first at the sub-project, then at district and ultimately tJle state 
level. Prior to preparation ot an a~lion plan lor development of 
individual schemes, socio-economic data will be collected. It will 
be necessary for the Sub-Project Committees to assure that officers 
continue to collect data on a continuous basis ou various project 
inputs and activities, and record pJ~sical and financial achievements. 

Monitoring at tLie state level will be the responsibi
lity of the Land and Water Development Cell and will include review 
of del' .'gn criteria and of adherence of subprojects to those criteria; 
a comparative examination of small-scale irrigation and afforestation 
performance witldn tile state; range and effectiveness of community en
gagement and participation; progress of training, institutional devel
opment and research programs; and recommendations on areas that,should 
be intensively monitored and proposed chnnges in the monitoring sys
tem. 'rhe Cell will provide assistance to district and subproject 
committees in identifying and improving weak areas, and will collate 
monitoring reports of those committees and forward them with comments 
to the State Level Implementing Committee. TJle state will submit to 
USAID progress reports eacll June and December, giving details of staff 
positions, a summary of activities undertaken in the past six months, 
physical and financial targets achieved and problems encountered dur
ing project implementation. 

2. USAID Monitoring Arrangements 

By late In FY 1984, USAID's Office of Irrigation Management 
had under implementation ti~ Irrigation Management aud Training Proj
ect and five state-specific projects. 1'0 manage these projects and 
design future projects, USAID has assigned a staff of three U.S. 
direct hire, one Joint Career Corps appointee ~ six full time Indian 
professionals and two part-time Indian professionals. Of the total 
planned staff of twelve professionals (one full-time Indian PSC yet 
to be recruited), five will he project officers and seven will form a 
technical resource pool available to assist in the implementation and 
lDonitoring of all six projects. The Irrigation Management and Train
ing Project is managed by a U.S. direct hire with assistance from four 
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individuals from the resource pool. Each of the state-specific proj
ects is managed by an Indian employee. Training, special studies and 
pilot activities are common to all the projects. To ensure maximum 
coordination, one Indian employee has been given the responsibility 
for training under the Irrigation Management and Training Project and 
will coordinate those activit1e~ with the training in the atate
~pecific projects. Similarly, a staff member has been given the re
sponsibility for action research and special studies under the Irri
gation Management and Training project and will coordinate the similar 
activities und~r stc:.te specific projects. The Office of Irrigation 
Managemeut l~s, or l~s immediate access to, technical expertise in the 
areas of irrigation management, on-farm development, community manage
ment, extension, training, irrigation engineerlng and construction 
quality-control. Expertise in economics, contracting, procurement and 
voucher processing is available in otl~r USAIU offices. 

USAlU/lndia las designated a Project Officer who wL.l be re
sponsib~e for the overall management and implementation of this proj
ect. He will be assisted by Mission staf.f &s required and by a Proj
ect ~ommittee with representatives of all relevant USAID offices. 

Grant funds have also been budgeted for coordination and 
liaison functions for the project. The funds can be used to provide 
teclmical guiuance and management and oversight for training, special 
studies and action research and pilot studies. Any technical assis
tance deemed necessary by the l~ad of the Project Cell can be provided 
through contracts with suitable individuals on institutions with pre
ference first for institutions in HP, secondly in India generally and 
tldrdly outside India. A total of 84 work montl~ of expatriate tech
nical assistance and 270 work months of Indian expertise are budgeted 
under this project, although actual usage will depend on precise 
needs wtdch will be determined in consultation with GOI and H.P. 
government. 

3. Potential Problem Areas: 

The following problem areas for intensive monitoring by the 
mission were identified during project development based on review of 
state organizational capabilities: 

a. delays in establishing Committees and Cell: 

Intensive monitoring is planned during tt~ initial stages 
of the project to insure eatablislment of the different level commit
tees and Project CelL Establislment of tltese committees and the 
project cell will be included in the Project Agreement as a condition 
precedent, and monthly visits to Simla will be made during the first 
year to monitor tlds and other key sets of activities. 
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b.	 delays in finalizing trainirlg plans; identifying ap
~opriate institutions to cbnduct training; designa
tion of suitAble candidates to be trained; delays in fi 
nalizing scopes of work for analysis, review, field 
studies and researclt and/or arrangements to conduct same: 

The training of field staff las been identified as a cri 
tical project input. Similarly, the propoBed studies and research 
will be utilized for improving, plans designs, operations and manage
ment uf proposed schemes. Monitoring of these activities on a day-to
aay basis will be unaertaken by the pr,ojec t cell, supplemented by 
periodic visits of USAID staft to Simla and various project sites. 

USAID and the Project Cell will monitor each study and, 
upon completion, USAID and the state will evaluate recommendations 
and findings. Most studies will begin in the first year and will be 
completed by tt~ third year. 

c.	 inadequate ID/AD/kD Department budget allocations for 
timely initiation and completion of project schemes and 
activities: 

l;onstruction activitieB under the project will only fully 
commence during the second year of project implementation. The first 
two years will be mainly devoted to carrying out training, field stu
dies and pilot work funded under tt~ grant. Tids sequencing will as
sist the state in substantiating budget requests and should ensure 
funding availability during the Seventh Plan period. As a covenant, 
the GOl/GOHP will assure bUdgetary adequacy during the proje(~t life. 

d.	 inadequate supervision and adherence to specifications, 
poor quality control: 

l'lte state, 1:. ...1ly recognising the significance of this 
potential problem, will establish quality control units under tIte 
Chief Project Officer of the proposed Project Cell. Staff of the 
quality control units will visit selected scl~mes on a regular basis 
to assess status and initiate corrective measures, if needed, with 
primary attention focused on the lower end of the irrigation systems. 
These quality control units will be independent of the sub-project 
units actually implementing individual sclemes. 

Training workshops are proposed for field construction 
units with the object!ve of improving con.truction quality and ad
herence to proper specifications. It is intended that the quality 
control units will take an activist approach to improving quality and 
assisting the field staff rather than an inspector's role. USAID will 
devote a major portion of estimated monitoring time and budget in as
suring quality construction. During each site visit the quality con
trol units will be contacted and test results reviewed. In addition, 
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USAID will monitor training and institutional development activities 
and participate, wt~re appropriate. 

There could be up to 150 schemes 50 hectares and above 
and approximately 1,800 very small schemes averaging ; ha. Thus 
almost 2.000 sites will be developed during the project. USAID staff 
will endeavor to visit each of the main sites at least once during 
tl~ project life. In addition, at least ten percent of the very small 
scl~mes will be visited on a sample basis. The full-time project of
ficer will schedule one trip to tl~ state each month, although during 
the first year of the project, there will be no construction to in
spect. During the remaining six years the project officer will make 
approximately 72 visits to tl~ state and will visit an average of two 
sites per visit. In addition, other staff members of the Office of 
Irrigation Management will visit project sites; apprOXimately 100 
visits will be made by this staff over the life of the project. Vis
its will average five days including travel time, and each will cover 
an average of two project sites. T!~ Mission will also engage a local 
engineer~ng firm on a tasK order basis to supplement monitoring where 
necessary. The percentage of coverage will be higher in the initial 
years because fewer sites will be active. Fuller coverage is critical 
at d~ beginning, however, to assure that new criteria are applied, 
new practices followed and interaction with communities occurring as 
expected. 

e.	 inadequate training; transfer of part~;~~rants who have 
completed project financed training fr~.m project acti 
vities to other unrelated assignments: 

USAID staff will monitor in-country training through se
lective visits. Tl~ USAID project officer may attend eo~e of tl~ ses
sions and workshops, and USAID staff will participate periodically as 
teclmical resource persons. In addition, a system will be established 
by the Project ~ell for assisting the State Level Implementing Commit
tee to monitor the location and utilization of trainE'i participants. 
Each new training activity will be monitored by irrigation staff dur
ing its initial session. Thereafter, spot checking will be done on a 
random basis. 

f.	 laCK of coordination among participating departments 
below the outlets: 

Tids problem has already been anticipated by the state. 
To help ensure smooth implementation of the schemes, the state has 
established three tiers of coordinating committees: State Level Im
plementing Committee, Dis trict Level Committees and Sub-Project Com
mittees. Tl~se committeeH will ensure proper coordinatiou and assign
ment of agency responsibility, allocation of adequate yearly budgets, 
timely appraisal and ~pproval of scl~mes and carefully review of im
plemeutation progress. The Project Cell will assure timely appraisal 
and approval of schemes by tIle State Level Implementing Committee. 
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The project will be monitored to assure timely availabil
ity of budget provisions for project operations. 

4. USAIV Monitoring Schedule 

July-Sep 84 

Montlay visits by project officer 
@~ days 

Delhi staff time 

Subtotal in work weeks 9 

Oct-Sep 84/5 

Monthly visits to Simla 
@ 3 days 

Site vista: 7 @ 5 days . 
Observation of in-country training 
Special studies review and 

recommenda tions 
Delhi staff time 

Subtotal Work Weeks 44 

Oct-Sep 85/0 

Quarterly visits to Simla 
@3 days 

Site visits: 12 @5 days 
Observation in-country training 
Special studies review ana 

recommendations 
Delhi staff time 

Subtotal work weeks 41 

Oct-Sep 86/7 

Quarterly visits to Simla 
@3 days 

Site visits: 12 @5 days 
Observation of in-country training 
Special studies review and 

. recommenda tiona 
Delhi staff time 

Subtotal work weeks 40 

Work Days 

IS 
30 

36 
35 
40 

10 
100 

12 
60 
20 

I" 
100 

12 
60 
10 

15 
100 
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5. Evalua tion 

Evaluation contemplates continual analysis during project 
implementation of project outputs, effects and overall developmental 
impact. It will provide project management and policy makers with 
analytical support to enable assessment of and, if required, adjust
ment to policies, objectives, institutional arrangements and resour
ces affecting project implementation. Evaluation studies will also 
provide feedback tor preparation of new schemes and consideration of 
a follow-on project. Three kinds of evaluations will be undertaken 
during the project: (i) ongoing evaluation, (ii) a mid-term review, 
and (iii) final evaluation. 

a. ongoing evaluation will cover two main aspects: tech
nical and behavioral evaluation. Teclmical evaluation will involve 
an examination of progress in meeting project objectives and of the 
modification necessary to the design criteria, design principles or 
scheme models applied in project implementation. Behavioral evalua
tion will be primarily concerned with cultivators' and community re
sponses to and perceptions of scheme development and their direct 
role. the data collected will provide an additional dimension to the 
information gathered under the monitoring system. The areas covered 
by the evaluation will include the success of community participation 
efforts in systems planning and management. Both technical and behav
ioral evaluation will lead to analyses, review and field studies which 
will be short-term in nature covering a period of not more than three 
months) on subjects directly related to project design and perfor
mance. An evaluation plan for tt~ first year will be reqUired as a 
condition precedent in the Project Agreement. 

b. mid-term review. Given the innovative nature of the 
project, it has been agreed that a mid-term review of the project will 
be undertaken by a joint team from the GOl, Himacl~l Pradesh and USAID 
within the first quarter after the completion of the third project 
year. Tids exercise will be in the nature of a re-design, wherein 
project principles, desi&n, allocation of funds, staffing patterns 
and components will be re-assessed in tl~ light of performance. This 
could result in substantial modifications to the project and approach 
originally approved. It could also support tt~ development of a Hill 
Areas II project. 

c. final evaluation. In addition, a final end-of-project
status evaluation will be conducted by a team of consultants jointly 
selected by A.I.D., the GOHP and the GO!. Project outputs will be 
measured using institutional and baseline data. The achievement of 
project purpose will be assessed based on verifiable indicators and 
interviews witii state officials, community groups and individual 
farmers. 
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IV. Summary Project Analyses 

A. Institutional Analysis 

1. Participating Agencies 

a) Irrigation Department (ID) is a part of a larger Public 
Works Department (PWD) wtwse other major wing is Buildings and Roads 
(B&R). It was broken out as a separate entity in 1974. At present 
ID haa six independent circles, with the four remaining still com
bined with B&R. It is expected that these remaining circles will be 
separated out shortly. 

The ~'Y 83-84 budget for irrigation was $b.28 million. 
The ID is headed by a Chief Engineer (Ct:) who has staff responsibi
lity for both domestic water supply and minor irrigation. He 1s 
assisted oy t.en Superintending Engineers, six of whom have indepen
dent implementing responsibilities in each of six circles. One 
Superintending Engineer coordinates planning and design at the state 
level. Tt£se officers are supported by a field staff structure doml 
to districts and blocks. 

The ID focuses its investment attention on construction 
of new flow irrigation systems and tt~ir operation and maintenance to 
the outlet, primarily minor schemes but inclUding several medium; 
construction and operating lift sctemes; and, until recently, the re
modeling of community and public kuhls with subsequent management 
responsibility. Until ID is autonomously organized there will be 
little incentive for engineering staff to specialize in tectmica1 ir 
rigat1(,n, to be concerned with matters of systems operation or the 
interface of the systems with communities and the agricultural re
gime. The estab1isbnent of the Land and Water Development (;ell is a 
posi tive step in this regard. 

b) Soil (;onservation Wing of the Agriculture Departmen .. 
(S<.;/AD) was separated from forestry in 1~83. It has a tradition of 
working with both individual farmers and community groups. It was a 
major participant in the Indo-German Agricultural Project and has 
developed considerable experience with small-scale irrigation and 
water management. Ttle SCIAD currently focuses on the following 
irrigation activities: installing' groundwater systems, water 
harvesting facilities (i.e. collection tank,s, check dams, etc), and 
assisting cult!vators to develop watercourses and field chnne1s to 
distribute water from minor canals to individual farms. In addition, 
seiAD has responsibility for conservation throughout the state. In 
FY 1983/84, S<.;/AD was allocated $1.0 million for ~rrigation. 

In addition to the Soil Conservation Wing, the Agricul
ture Department has an act! ve program of extension act!vit1es car
ried out through subject matter specialists at the district level and 
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Extension Officers at the block level in the 6~ development blocks in 
the state. 

c) Rural Development Department (BD) grew out of earlier 
community development programs. It is strongly oriente:d to work at 
the block level and unde~takes many activities with local panchayats. 
The RD is involved with minor repairs to community kuhls, loans to 
small and marginal farmers (some for irrigation) and new flow systems 
in particularly backward areas of the atate. 

Budget availabilities are modest, but community contri 
butions are usually required and work is generally with very small 
and technically simple systems. Tl~ RD is headed at the state level 
by a Director-cum-Joint Secretary. At the d:u~trict level, there is a 
Rural Development Agency with the Deputy Comissioner as Chairman. Be
sides repair of kulus and small water supply schemes, the Rural Devel
opment Department has responsibility for a number of other programs 
involving training, rural employment and nutrition. Irrigation works 
and other activities involving physical infrastructure, repair or con
struction are implemented by a corps of engineers headed by an Execu
tive Engineer at state level, twelve Assistant Engineers at the dis
trict level and Junior Engineers at each of the atate's 69 blocks. Tl~ 

staff members lave comparable training to the same level as engineers 
in the ID. 

d) Forestr De rtment includin Soil Conservation (Forest
El). Tl~ Forestry Department, including Soil Conservation Forestry, 
is respousible for managing much of ttw watersl~d that supports irri 
gation. The Forest Department is organized under the Chief Conserva
tor of forests, who is assisted by ten Conservators of Forests and 37 
Deputy Conservators. Conservators of Forests have responsibility for 
scientific management of forests including exploitation, plantations 
and protection and construction of forest roads and maintenance of 
depots. Deputy Conservators have responsibility for managellent of 
forest business, financing and operations wittdn the working plans of 
ti.e Chief Conservator of li'orests and Forest Conservators. Range 
management on specific ranges is under the c~arge of a Forest Ranger 
assisted by professional field staff. 

The Soil Conservation Department in the Department of 
Forestry is concerned primarily with protection of watersheds through 
reforestation and engineering works. The department is headed by a 
Director with a Deputy officer for watershed management and planning, 
an Executive Engineer, a l~drologist and two Chief Foresters. Offi 
cers trained in fores try are g1 ven specialized soil conservation 
training at training and research institutes maintained by the Indian 
Council of Agricultural Reaearcll. 
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e) Department of Horticulture. Because of the importance 
of horticulture products in the state, there is a separate Depart
ment of Horticulture. Few of the important llorticultural crops grown 
in the middle hills region now depend upon irrigation. The Depart
ment of Horticulture believes that mud! of tile potential for future 
growth lies with the production of certain tropical f:r.uits in the 
lower hills region where rainfall is lower. State officials see a 
greater interaction between irrigation development and horticulture 
producton in the future and recognize the need for greater interac
tion among the otl~r concerned departments. 

lr~ Department maintains offices in all twelve districts 
in the state. There are senior subject matter specialists at tbe 
directorate level in Simla. For administration of the extension pro
gram, the state is divided into two zones. The subtropical zone is 
administered by an Additional Director of Horticulture. In addition 
to his overall responsibilities, the Director also administers the 
temperate zone. There are three deputy directors with headquarters 
in Una, Kulu and Simla. At the district level, a District Horticul
tural Officer is responsible for extension and, in most districts, a 
Horticultural Development Officer is responsible for management of 
departmental orcl~rds. Horticultural Inspectors are available at the 
block level. At the community level, the extension program is imple
mented by a Village level worker who is a functionary of the Rural 
Development Department. 

f) Civil Administration. For purposes of civil administra
tion, the state is divided into twelve c1istricts. These are further 
subdivided into tehsils, and in some cases, sub-tehsils. The! Cluef 
Secretary has overall reponsibility for civil administration. teputy 
Commissioners are responsible at the district level. Tt~y are re
sponsible to Divisional Commissioners who are in turn responsible to 
tbe CtJ.ef Secretary. Deputy Commissioners are assisted by an Addi
tional District Magistrate and General Assistant. 

Development programs are carried out through 69 develop
ment blocks. At the district level, the Deputy Commissioner chairs a 
Rural Development Agency which is responsible for these programs. 
The Deputy Commissioner is assisted b.i an Additional District Magis
trate (Development), Project Officer, Assistant Engineer (Develop
ment), Lady Circle SuperVisor in charge of women's programs and Block 
Development Officer. The governing body lays out programs for the 
district within tr~ framework of guidelines issued by the state. At 
the block level, programs are implemented through the Block Develop
ment Officers. 

2. Aspects ot Institutional Performance 

'l'be word "institution" is used herein to refer to bottl 
specific organizations and to broad policies, rules, formal laws or 
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conventions for taking action. Particular attention in project de
sign was given to four key institutional aspects of irrigation per
formance: 

improved proce~ures and criteria for planning, design 
and construction of irrigation systems to meet the needs 
of a changing agriculure; 

increased attention to systems operation and management, 
including water distribution, application and utiliza
tion; 

increased beneficiary involvement in project planning, 
implementation and subsequent management, including 
mobilization of local knowledge, experience and 
resources; 

greater mobilization of non-governmental resources. 

a) Design 

The need to improve design and efficiency of irrigation 
systems is apparent. The reasons for low efficiencies include ab
sence of controled distribution, absence of relations}dp between water 
availability and crop requirements, and, in Himachal Pradesh, absence 
of defined standards for water application at the farm level. On 
specific systems, reasons for difficulties may not always be fully 
evident, thus a systematic approach to diagnosis is important. Sys
tems difficulties can be remedied on new schemes through improved 
planning and design criteria (See Annex II). These design criteria 
will reverse the process, emp}~sizing a bottoms-up approach (i.e. in
troduction of soil and topographic analyses, hydrology and consdera
tion of soil~ater-plant relationships, in addition to the introduc
tion of control and regulatory structures). 

b) System Operations 

On most irrigation systems, the d1stribution of water 1s 
permissive and ofters enormous scope for improvement. Very often 
water 1s allowed to How continuously without rotation. Head re
aches often receive too much water and tailenders too little, if any 
at all. The delivery of water is often unreliable, untimely, and not 
known about by cultivators in advance. Nearly all irrigation activi
ties in the state are aimed at building new irrigation works or re
pairing existing ones. This is true of both ID and RD and largely 
true of the work of S~/AD under its water l~rvesting schemes, although 
in S(;/AD's work of assisting individual Vu:mers to install irrigation 
facilities, more attention is given to how the farmer uses water for 
agricultural production. There is, then, much scope for improved 
system operations. 
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There is concern in the state about low water utiliza
tions and there is new commitment to chak development. In short, 
there is growing interest in system management and better use of 
irrigation facilities. Superintending Engineers have even been told 
to start putting provision in their bUdget requests for irrigation 
management schemes. These moves are in the right direction and will 
be encouraged by the project (e.g., planning and construction of im
proved schemes, emphasis on Cl~K development below-the-outlet and the 
engagement of communi ties supported by training and special studies 
leading to an improved institutional capacity to plan, implement, 
maintain and operate more effective small-scale irrigation systems). 

c) Community Participation 

'l'tle irrigation builders of Himachal Pradesh traditional
ly have been the rural communities themselves. Even now, their 
achievements in irrigation still exceed those of the various state 
agencies. Nevertheless, their status and future in the present in
stitutional setup is not defined. With the exception of the respon
sibility of cultivator groups for developing and operating field chan
nels at the clJak level, there is no explicit state policy regarding 
the role of cultivators or the community in irrigation development. 
Thus, there are few programs in place to support communities in imple
menting their own irrigation development activities. In contrast, 
there are agency programs tl~t do it for them. 

A dialogue has been initiated witldn the state on the ap
propriate mix of state and locality responsibilities for creating and 
sustaining small scale irrigation systems. Clearly, neither cultiva
tors nor the state can do the job alone; each has resources which the 
other lacks. Communities periodically require the large financial 
inputs that governments can mobilize, the advanced tecrmical knowledge 
that professional staff may l~ve, or the initiative a state agency can 
take in resolving community deadlocks and inertia. Equally important 
is the role state agencies can play in assuring the ecological stabi
lity of ttle MIl areas. Review, evaluation and modification of the 
state-locality mix is a basic design principle for trds project. 

Per laps the mos t significant way to develop capabili ty 
and test effectiveness of community operation and management of ir 
rigation systems will be compRrative analysis and review of commu
nity and departmental activit)' throughout the state. Quality work 
here, and effective fe~dback, could pay ldgtl diVidends. Of course, 
the proposed disbursement 
agreed design principles. 

procedures also serve to reinforce the 

d) Resource Mobilization 

sources in 
The advantages of increased 

irrigation development and 
mobiliza

operations 
tion 
are 

of local re
obvious in a 
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resource-short situation. However, the state may not have capital
ized on opportuni ties to do tlds. c.;ultivators who receive economic 
benefits from reliable, well-run irrigation systems should be pre
pared to pay for tr~m. 

The complex relationship between the state and its 
localities (in tids case, wit!! regard to irrigation costs and invest
ments) obviously l'eflect social choice and professional practice. The 
patterns of irrigation investment are unlikely to be greatly modified 
during the life of the project, but the goals and process of modifica
tion can be put firmly into place. It is agreed, as a design princi
ple, to seek to engage cultivators and the community in the management 
of systems (particularly in operations and maintenance). If succes
sful,· the implications for recurrent coats are important. It i", 
agreed to introduce the AD cost-sharing principle to land development 
activities (1.e. state beneficiary recovery over ten years, with two
:rear grace, and including center contribution under the GOI Soil Con
servation Act). It is agreed to consider increases in water charges 
and other assessments, and for tlJ8t purpose a committee has already 
been established. It is agreed that no community irrigation works or 
chak development on community systems financed under the project will 
be transferred to the state, except under extraordinary· circumstances. 

3. Institutional Development 

a) c.;onsolidation 

As already noted, responsibility for parts of the ir
rigation development and support process is scattered across several 
agencies, but is the primary responsibility of none of them. The re
sult is that each of the departments can only implement a part of the 
total irrigation task and each lacks some required skills, some that 
are found in other units such as engineering expertise, agricultural 
skills or the capacity to strengthen community groups. 

For each of these departments to acqu1:-e a full comple
ment of staff needed to develop irrigation skills seems unrealistic 
and costly. Expecting a quick shift in the existing pattern with one 
group assuming comprehensive responsibility seems equally unrealistic. 
Nevertheless, experience suggests that irrigation development proceeds 
best when one strong agency is able to enlarge its staff capacities 
(including engineering, agricultural and social science professionals) 
so that it can operate in an interdisciplinary mode equipped to work 
on planning and implementing both the construction and institutional 
parts of the task. 

1'1lUs, in Himachal Pradesh, a strategy for institutional 
development should be concerned. with concentrating irrigation devel
opment capacity in a specialized agency in the long run widle continu
ing to support tile irrigation activities of both Sc.;/AD and RD and 
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other action research and training institutions dealing with irriga
tion matters in tl£ short run. The organization of the Land and Water 
Vevelopment ~ell is an important first step. 

Inclusion of research and training in tl~ project builds 
on the assumption that not all factors constraining irrigation devel
opment nor tt~ corrective actions required are yet understood. TI~re 

is, tl~refore, need for monitoring and evaluation of past performance 
and outcomes as well as designing and testing innovative strategies 
for irrigation development through field-based studies and action re
search. Typically, implementing agencies, although, they have the 
mandate, do not have tlle capacity systematically to inquire and inno
vate. Thus, expanding the reach of irrigation-related institutions 
to include research and training adds this capacity for flexibility 
and adaptability. These efforts will be an important part of tl~ 

project and they suggest significant roles for the Agricultural Uni
versity and the polyteclmic institutes. 

b) Training 

~pecial staff development ano training programs will be 
organized for personnel drawn from the various state departments in
cluded in project implementation. In general, staff development and 
training will be directed toward improving knowledge and skills to 
plan and design irrigation facilities, manage and operate irrigation 
systems, understand and analyze irrigation systems in an integrated 
manner and involve and work with cultivators and community g-.. .. ·.?s. 
Only persons qualified and experienced in irrigation management and 
development who will continue to work on these activities sllall be 
deputed for training. The some· principle shall apply to other 
oepartments as well. 

Particular attention will be given to improving the teclr
nical knowledge of the engineering field staff on irrigation system 
design and management. Most of tlds training can be done in Himachal 
Pradesh, including various short courses that may be organized through 
the agencies themselves, the Agricultural University, or one or both 
of the polytechnic institutes. More advanced training in specialized 
irrigation topics as reqUired can be prOVided through all-India pro
grams or those of several U.S. universities. Training that gives em
phasis to the integrated nature of irrigation systems and to issues 
ot irrigation syl:;tem management also will be organized for staff in 
Himachal Pradesh. Other related programs may be offered in-country or 
in appropriate U.S. universities. 

Workshops and seminars to review and explore the issue 
of communi ty participation and formation of cuI ti va tors groups will 
be organized to draw on experiences with traditional irrigation sys
tems in Himachal Prades h, experiences elsewhere in India, otller parts 
of Asia, and the U.S. Appropriate study tours may be organized to ob
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lierve selected programs in action such as community irrigation pro
~rams in other parts of South Asia. Training activities for leaders 
J~d ~embers of community water- user associations will also be orga
nized. Major responsibility for this training will be with the Agri
culture Department which has long experience with cultivator organiza
tion and participation. 

Because of the difficulties of releasing personnel for 
long-term instruction and tl~ need to proceed expeditiously with im
plementing new project criteria and methodologies, initial one or two 
week worksllOps will address the!ie particular concerns. There is need 
for more formal basic training on such topics as chak development, ir
rigation water management, including soil-plant-water relationships 
and integrated project planning. This could be accomplished through 
longer-term (6-10 monUls) training duch as that provided at the Water 
and Land Management Institutes located in various states. Tentative
ly, project strategy is to meet tl~se needs using training periods of 
from six weeks to two months. For irrigation management, U.S. assis
tance can be provided if necessary to train trainers and an indige
nous institution such as Himachal Pradesh agricultural university can 
provide resident courses on integrated project planning and manage
ment. A condition precedent prior to project disbursement is submis
sion of training plan for the first year. Following is a summary, 
taken from Volume II of items tentatively identified as desirable for 
inclusion in the in-country professional development activity: 

In-<.:ountry 

Initial Subproject Design and Implementation (Ch. Ill, Section 
B6), 4 Workshops - 2 weeks each - 20 trainees each; 

<.:onveyance and Distribution Systems including Closed Systems 
(<.:h. III, Section F), 2 WorksLlops - 2 weeks each - 20 trainees 
each; 

Planning and Design of Lift Facilities (<.:h. III, Section F), 6 
Workshops - 1 week. each - 20 trainees each; 

Hydrology, Water Requirements, Water Budget (Ch. Ill, Section 
El J It'3), 3 Workshops - 1 week each - 20 trainees eaCllj 

Planning and Design of Water Harvesting Schemes, (Ch. III, 
Section 1"), 3 Wor~shops - 2 weeks each - 15 trainees each; 

Chak Development (<.:h. Ill, Section F2), 8 Worksoops - 3 weeks 
each - 24 trainees each; 

Watershed Treatment and Maintenance (eh. II, Section D), 3 
Workshops - 2 week.s each - 15 trainees each; 
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Op~ration and Maintenance of LIS and FIS (Ch. III, Section 
F3), b Workshops - 1 week each - 20 trainees each; 

Small Watershed Hydrology (<;h. Ill, Section PI), ,; WorksllOps 
2 weeks each - 20 trainees each; 

Quali ty Control (Ch. Ill, Section F), 10 Workshops - 1 week 
each - 20 trainees each; 

User Organization, Participation and Social Analysis (<;h. VII, 
Section H2c), 10 WorksllOps - 2 weeks each - 20 trainees each; 

Irrigation Water Management (<;h. Ill, Section F2, 3) 

- Training of lrainers
 
1 Session - 6 weeks - 25 trainers
 

- Training of Trainee6
 
a Sessions - 4 weeks each - 25 trainees
 

Integrated Project Planning and Management (<;h. VII, Section 
B2k); 

Courses at Indian Institute of Management, Almedabad 
9 weeks - 20 tr~ineeB 

I week - 25 trainees 

Economic Analysis (<;h. VI), I Workshop - 2 weeks - 20 persons; 

High Lift Systems, I Workshop - 1 week - 20 trainees; 

Postgraduate Training in Irrigation and Water Resources 
Planning and Development, 3 trainees - 18 months each; 

DiagnosUc Analyais of each of the three types of Irrigation 
Systems (Ch. VII, Section B2c), 3 Sessions - 6 weeks - 25 
trainees each. 

Leadership Training for User Groups. To be developed under 
action research activity, Section B2ai-1. 

lilustrative U.S. or International Training: Provision has 
been made in tt~ grant budget for limited training in the U.S. Tt~se 

courses will normally be from six weeks to two months in length. 
They will be in selected specialty areas using organized interna
tional courses already available insofar as possible. Some study 
tours will be organized for senior officers also. For budgeting 
purposes, the following have been tentatively identified (number re
fers to the 6ame numbered item in the in-country training program 
above): 
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- Hydrology, Water Requirements, Water Budget, 1 trainee - 6 
weeks; 

(;hak Development, 4 trainees - 6 weeks each in Irrigation 
Water Management; 

Small Watersted Hydrology, 2 trainees - 4 months each; 

User Organization, Participation and Social Analysis 
Observation Visits in Asia, 12 persons - 1 months each; 

Irrigation Water Management, ij trainees - 6 weeks each; 

lntegrated Project Planning, 10 persons - 4 weeks each; 

Senior Level Observation Tour, ~ persons - 5 weeks. 

Some U.S. training t~s also been prOVided for support of field 
and pilot studies, tentatively estimated as follows: 

- Action 1{esearch on (;onveyance, Distribution and Utilization, 
2 trainees - ~ montl~ each; 

New Irrigation Technology, 2 trainees - 2 montl~ each. 

Agricultural Extension: By support of new staff costs and 
training, the capacity of the Agricultural Extension Service to 
provide better information to individual farmers and farm organiza
tions about rotational water supply, operation and managellent of 
field channels, water app11c'ation and water crop requirements and 
increased production under irrigated agriculture will be enhanced. 
The exact lines along which this will be accomplished have not been 
decided but will be developed during Project implementation. AID 
loan funds in the amouut of $2 million have been budgeted for this 
act!vity. Grant funds may be used to support short-term training 
in-country. 
workshops as 

The program will need to be coordinated with other 
des~ribed above under In-(;ountry Training. 

c) Analyses, Review and Field Studies 

Three broad types of analyses, review and field studies 
will be implemented during the project. These will includt basic 
soilc, agronomic, irrigation management and institutional analyses. 
!o identify, plan, and implement this work, a set of resource insti
tutions will work closely with the project implementing agencies and 
the Land and Water Development Cell. 

Field studies are also basic to the institutional objec
tives of the project. Illustrative topics, outlined in Volume, II 
include the following: 
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Small Wa ters bed Hydrology (<.: h. III, Sec tion CIa); 

Integrated Action Researc.1l on Conveyance, Distribu
tion and Utilization (Ch. Ill, Section El; Ch. VII, 
Section B2b(i); 

<.:rop Wa ter Requirements (Gh. Ill. Section EI); 

Soil Survey Unit (<.:h. 11. Section E1); 

crops Research (Ch. II, Section E2); 

Action Research on User Participation/Social Aspects 
~Ch. VII, Section B2b(i): 

Water b~hedulillg and Distribution; 

Farmer Involvement in RuM Management; 

Nature and Level of Farmer Participation; 

Pump Groups for Small and Marginal Farmers; 

Alternative Forms of Water User Organizations; 

Involvement of Women in Irrigation Activities (Ch, 
IV, Section D); 

Socio-Economic Baseline Studies (Ch. IV, Section Dl); 
and 

Environmental Monitoring (Ch. V. Section D). 

In addition to these field studies, there is need for 
data to be collected through analy&es and review. For agronomy and 
water management, tt~se include developing soil survey capability and 
utilization information, ponding and flow effects on rice yields. im
proved varieties of crops for hill areas, small watershed hydrology 
and estimating crop water requirements. Tt~re 1s also a need for en
v1ronmental monitoring. In the socio-economic area, a number of is
sues requiring special review are likely to arise during the course 
of the project. Two can be identified now as of special importance. 
These are: 

integrated studies of a range of traditional kulu sys
tems widch are still operated aud managed by community 
groups themselves. Tl~ kuhls selected for study 
should include a range of types, perhaps different 
physical apparatus, cropping patterns. etc. Needed 
are socio-tecJmical studies that collect information 
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on the engineering principles and structures being 
used, the agricultural production patterns that are 
supported by the system and the organizational ar
rangements that exist for implementing key system 
processes such as water distribution, system 
maintenance and conflict resolution. 

socio-economic studies of selected irrigation schemes 
that provide detailed information on land ownership 
and tenancy in the command area, investigate. the total 
.tarming system being operated by cultivators, both 
within and outside tl~ command area and including both 
horticulture and animal husbandry. These studies 
slx>uld examine who benefits from irrigation develop
ment and through what mechanisms these benefits flow. 

4. Toward an Institutional Strategy . 

Experience w~.th institutional development elsewhere, in
cluding limited experience with tl~ irrigation sector, and the guide
lines presented in A.l.D.'s recent document on institutional develop
ment, suggest several general elements of an institutional development 
strategy. Two points made in the A.I.D. Policy Paper seem especially 
relevant in the case of Himachal Pradesh. One is the reminder to 'con
sider the appropriate mix of government and community roles, a matter 
illustrated by the very premise of tids project to reexamine the res
pective roles of tl~ irrigation agencies and the water user groups or 
localities. 'Tl~ second highly relevant point is tt~ idea that insti
tutional development should encourage the emergence of organizations 
that are flexible and adaptable to the environments in which they are 
operating. To achieve this, stronger capacities are required, includ
ing effective information handling systems, atrong analytic capeci
ties and cl'1ser linkages to community and user groups. l'be human 
resource and institutional development component of this project are 
directly relevant. 

b. Social Soundness Analysis 

1. Panchayat Administration 

The three tier panchayati raj system operates ~iith slight 
modifications to suit local needs. At the· lower level is the gram 
panc!Jayat, a committee of aeven to eleven members elected by the gram 
sabhs (village assembly), a body compzoising the adult members of a 
group of Villages. At the next level is the panchayat samiti which 
covers a development block and comprises 20 members elected by con
stituent gram pancl~yats. At the district level is a district 
development council comprising one elected member from each panchayat 
samit1, chairmen of constituent panchayat samitis, local members of 
tl~ Lok and !!J1! Sabhas, local members of the state legislature and 
the Deputy (;omissioner of the district. 
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TIle responsibilities of a gram panchayat cover Jlealth, 
water, agriculture, forestry and communications. In addition, tile 
state can transfer to it the management and maintenance of forest and 
government waste lands within and near t}~ boundaries of its jurisdic
tionj tJ~ protection of any irrigation works and the extension and re
gulation of the distribution of water from those works. The income 
of a gram pancJ~yat derives from grants, donations, income from com
mon lands and 20 percent of the total amount ot tlJe land revenue col
lected in its jurisdiction. In addition, gram panchayats can raise 
funds through levying of fees and taxes. 

The functions of a panchayat samiti are somewhat wider and 
cover agricul ture (including fores try, animal lJusbandry, and fisher
ies), health and rural sanitation, communications, social educati')n 
and cooperation. In addition, samitis are entrusted with the super
vision and control of constituent gram panchayats to whom they can 
also delegate any matter whiclt is under the direct administrative con
trol of tl~ samit1. Sources of operating funds are the same ali those 
of a gram panchayat. 

The zilla parishad (district development council) functions 
mainly as an examining, advisory and coordinating body. Its sources 
ot' funds are 6imilar to those of a gram panchayat, but it can also 
levy contributions from constituent samitis with prior government 
approval. 

'l'he state assists and supervises panchayats through the 
provision of staft, funds and audits. The staffing pattern is the 
same for every block and does not take into accout variations in 
population, differences in topography or distances between Villages. 
At the district level, the Deputy Commissioner supervises all pancJ~
yats, and is also ,an appellate authority. He is assisted by the Dis
trict Development and PancJ~yat Officer (DDPO) who is the ex-officio 
secretary of the district development council. At a lower level is 
the S'Jbdivisional Magistrate (SOM) who is in clJarge of a Block, the 
lowest administrative unit and covering a number of Villages. The 
Block Development Officer is also the Executive Officer and ex-officio 
Secretary of the panchayat samiti and is assisted by a number of lower 
level functionaries who act as subject matter specialists. 

2. Need for Community Organization: 

Irrigation development requires attention not only to tecl~ 

nology but also to organization. Past studies have shown a clear re
lationship between beneficiary participation and beneficiary organiza
tion. Only when local people are organized are they able regularly 
and productively to participate in agency supported activities. Thus, 
tl~ lack of beneficiary participation in most irrigation development 
activities in Himacl~l Pradesh is not surprising since only the most 
rudimentary efforts lJave been made so far by concerned agencies to 
assist in group formation. None of the three agencies, at present, 
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is equipped to deal with this organizational dimension. As such it 
represents a significant constraint to future irrigation development 
and management. In the case of community kuhls, attention to local 
organizatiQn of water users could reduce the need for government 
management (though not necessarily the total need for state aid). 
Attention to appropriate local organization could also significantly 
enhance the payoff of state investments currently under way. !',?r 
example, .,i'Cn kuhl remodeling is planned to cre:ate new comnand area) 
careful pre-project involvement of t~ old and new benefil:iaries is 
necessary to bring irrigation water efficiency to the comman,i area. 

Of course, the need for water user organization is not lim
ited to flow schemes. A lift scheme serving a group of f.imers is 
complicated to mana~e especially if water-users are not org.lnized to 
articulate their h ..ividual demands, coordir..ate their crop~ing pat
terns and allocate water from outlets. The agencies imp:.ementing 
irrigation projects in Himachal Pradesh could improve their capabi
lity to deal with problems of poor water utilization and irrigation 
management through community-based strategies. They need both a 
clear policy mandate and the adequate staff. 

In addition to assistance to community kuhls, preliminary 
thinking of ID about the use of water rotation procedures furt.~r il
lustrates the need for preparation in the use of communit~'-based 

strategies. In northern India, the commonly used system of watEr dis
tribution is known as warabandi. Warabandi basically uses a roster of 
turns to rotate the stream of water from the outlet among the f',imers 
in a chak. Based on proportionate land holdings in the chak,' each 
operator is absigned a specified period of time when he has the right 
to draw water from tl~ public outlet. At present there is consideFable 
interest in India in applying the warabandi method. " 

Evidence from elsewhere in India and other countries ;lUg

gests tr~t implementing a successful system of rotational Bupply, 6uch 
as warabandi, requires tr~ following conditions: 

-- water scarcity; 

appropriate physical facilities to carry water to the 
designated rotation units; 

a well managed system that ensures reliable water sup
plies to tl~ point of rotation; and 

some form of social control among those who share in the 
rotation. 

1'1~ III is considering applying warabandl in the irrigation 
systems as a possible solution to water utilization problems. How
ever, ID needs to broaden its apprC'lch, drawing on the right of the 
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government to establish an irrigation record as provided in the Minor 
Canals Act, towards providing incentives for effective community or
ganizations. 

Though user participation in planning and management of pub
lic schemes is limited, cultivators participate in initiating irriga
tion scheme requests and in selection of schemes. Most initiatives 
begin with representations from local people to their elected repre
sentaUves or directly to the teclmical agencies. ID projects are 
identified initially in ttds manner. Following examination for feasi
bility, schemes actually submitted for budget approval are the subset 
::£ the locally requested projects judged by the department as being 
teciLuically and economically feasible. For RD schemes, priori ties 
are fixed by the panchayat samiti at block level in response to re
quests coming through various panchayats. 

ID also has nearly completed a master plan for minor irri
g~tion. Tt~ planning unit is the tehsil (sub-district). Water 
sources are selected in consultation with local water users in the 
area. The extent of local participation in planning is not cleBr.-. 
Master plans l~ve been completed for 49 of 54 tetwils. Relevant ex
periences in other state subsectors may provide a use.tul basis for 
testing various approaches to more cuI ti va tor involvement in 
irrigation activities. One of tl~8e experiences is a successful 
program of the Horticulture Department for the establishment of 
packing house co- operatives for fruit producers. These cooperatives 
have an advisory committee which includes several farmer members. 

A second experience with community participation comes from 
the Indo-German Dl'~ula Dhar Project. This project is concerned with 
tt~ protection of hill lands and watersheds in the Kangra region. It 
explicitly endorses a community self-help approaclt and advocates tt~ 

formation of community level self-help groups for implementation of 
various project acti vit1es. The project 
lage level role, the village motivator, 
the community and the project staff. 

also IlSs 
who acts 

created a 
as a link 

new vil
between 

3. Women in Development: 

In general, the socio-cultural setting in India tends to 
keep women in tt~ background (see recent Women in Development Mission 
Strategy). Very often their productive role in society is neither ap
preciated nor formally recognized. A more Visible role for women is 
contemplated under the project which should, among other things en
hance water user efficiency. In reality, women have long played a 
vital role in agriculture. Although tl~ word "farmer" in the Indian 
language is a mascul:ne word, in pra~tice it is often women who are 
engaged in farming activities. In fact some agricultural activities 
such as transplanting, IlSrvesting and weeding are done almost exclu
sively by women. 
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It has been observ~d that men and women show different at 
titudes towards cropping patterns. Tlat is, men seem to prefer cash 
crops while women more often show a preference for subsistence crops. 
Thus, regarding the choice of crop to be sown, decisions have to be 
made jointly. 

It has also been noted in field operations that women are 
generally more health-conscious. In irrigated areas, women have 
pointed out potential l~alth hazards, such as more mosquitoes due to 
stagnant pools of water. As a result better drainage systems are 
often put in place. 

A potentially important sociological factor is related to 
the practice of village exogamy, requiring a girl to be married out
side the village. Tids practice results in each village having 
daugbters-in-law drawn from other villages. These daughters-in-law 
bring along with them the knowledge of traditional water management 
systems and .tarming techniques practised in their natal Villages. 
l'lds migj&t prove to be a useful social mechanism for disseminating 
new water management techniques as well. Similarly, wherever 
extension programs are introduced, female extension workers sl~uld be 
employed. This will facilitate outreach to village women because in 
tl~ Village situation, women-to-women communication is usually better. 

Project funded base-line studies should have a women com
ponent and the data collected should be categorized by gender. The 
project, through field studies, will address the role of women both 
as water users for cultivation and for l~usehold requirements. 

Membersidp in the water-user associations should be ex
tended to women. The project will also include qualified women in 
its research and training programs.· A target for women participants 
in all formal and informal training programs may be desirable. Pro
vision of incentives and facilities to encourage women to participate 
in training workshops may be necesary. 

nnally, the higher male migration rates out of hill areas 
otten leaves women behind in the Villages to look after the crops. 
TI~refore, women's involvement in tids project is even more important 
than in projects located in other areas of India. Another area in 
which women require special attention is private small scale enter
prise. Women should be encouraged to grow vegetables and fruits and 
sell tlEir products for profit. 

In conclusion, project programs that affect the community, 
either as participants or as beneficiaries, should specifically in
clude women as a target group. Initially, there may not be enthu
siastic support for a more explicit female role from the irrigation 
authorities or male members of the community. Yet, persistent ef
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forts usually yield results. A.I.D. experience in Madl~a Pradesh both 
in social forestry and irrigation have demonstrated positive results 
in tlds regard. 

4. Benetit Incidence: 

Given the small scale of irrigation schemes contemplated 
under this project and the prevailing land tenure pattern of the 
state. direct project benefits will accrue mainly to the rural poor. 
The scheme command area is likely to vary from a few hectares to a few 
lundred hectares. Since the median size farm is approximately one 
hectare. tlds implies involvement of roughly ten farm families per 
chak or one hundred families per scheme on average. Groups of this 
size tend to be more cohesive. especially when benefits are highly 
local and visible. The incentives for organization and benefit-shar
ing should lead to significant increases ill small farmer productivity 
and corresponding incomes. Tcre short gestation period of investment 
for each scl~me means tl~t project benefits will be observed directly 
during project life. 

Secondary beneficiaries of the project will include irriga
tion staff who benefit from training and research programs. This 
could take two forms: a) greater institutional efficiency in irriga
tion investments and operations. and b) greater career mobility for 
irrigation staff associated with the project. Moreover. there will 
be indirect benefits accruing to tl~ population as a whole through im
proved water use and watersl~d management. rhese benefits tend to re
present "~xternalit1es" which impact in various ways on the quality of 
life and the sustainability of agricultural production. Wldle diffi
ClUt to quantify, they represent a real contribution to the welfare of 
the rural population. 

The economic viability of the project was examined using 
disco.unted flow analysis drawn from a sample of eight proposed sub
projects and seven existing projects. The eight subprojects, se
lected from a list of about 32, are representative of different types 
of irrigation works contemplated and operated by different depart
ments of the state. The sample consisted of two lift irrigation 
schemes (LIS), two flow irrigation schemes (FIS) and one eacll of 
remodeling, tubewell, sl~llow well and water harvesting schemes. In 
addition, a sample of seven existing projects consisted of two LIS, 
one FIS. two pump schemes, one water harvesting scheme and one commu
nity kuhl. l'lre economic methodology and project criteria results of 
sensitIVrty analysis testing key assumptions indicate that the proj
ect is economically viable (see Section D - Economic Analyses). 
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c. Teclmical Analysis 

1. TypeS of Schemes 

a. Flow Schemes 

Much of the area presently irrigated'by surface water is 
served by community kuhls diverted from various sources·such as per
ennial rivers, small streams and springs. The command areas of these 
systems range in size from one or two up to several hundred hectares. 
The Irrigation Department builds, maintains and operates new kuhls, 
rehabilitates and, in some cases, operates systems. The existing 
community kuh1s vary in present condition from reasonably good to 
poorly maintained and non-functioning. 

Rehabilitation consists mainly of repairing breaches in 
the main channel along steep hillsides, lining the more obviously 
leaky portions of the ~ or in some cases replacing certain lengths 
with a closed conduit. After rehabilitation, lD usually assigns a 
water master to supervise the water distribution within the cOlIJIand 
and to check for any maintenance or repair needs which are then taken 
care of by the department. 

The main canals generally do not have structures at turn
out locations and water can be diverted from them at almost any point 
simply by cutting the bank. Because most of the watercourse channels 
are located on ridges tl~y usually follow slopes that result in exces
sive velocities and erosion of channels. The lack of turnout and 
grade stabilization structures is one of the serious deficiencies of 
the existing kuhls. Particularly for the larger perennial streams, 
there usually is no permanent ·diversion weir. Small loose rock diver
sions are placed in the streams for directing the water into the kuhls 
during low flows. Tlds seems to be a satisfactory manner of handling 
the matter because the cost of a permanent structure designed to pass 
the flows during tl~ monsoon would be proldbitive. 

In general, little attention has been given to the dis
tribution of water to tt~ fields of cultivators, either for design and 
layout of ttle system or for its operation. The assumption has been 
that cultivators served by minor canal are responsible for developing 
the watercourses and field channels below-the-outlet required for dis
tribution to each individual field, but this often has not happened. 
Most of the land served by the kuh1s has been bench-terraced in small 
irregular purce18. Because there are very limited watercourses and 
field channels, f1eld-to-f1eld i~rigation usually serves as both the 
conveyance and application system. This results in inequitable dis
tribution, with those users nearer the outlet receiving full or ex
cess irrigation while those further down suffer shortages or receive 
no water at all. Lack of water distribution facilities is one of the 
contributing factors to low water utilization in most commands. 
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b. Lift Schemes 

i) surface water 

There are numerous lift schemes in Himachal Pradesh 
in which water is pumped from perennial streams (khuds) and other 
water sources such as non-perennial streams (nullahs) to irrigate 
agricultural lands at ldgher elevations. Pumps for tiese schemes are 
most frequently powered by electricity. TIle state has an excess of 
electrical energy although supply is often at some distance from pum
psites. Lifts vary from a few meters up to about 100 meters. Because 
of rising stream levels during the monsoons, pumps at many installa
tions have had to be removed during the rainy season. Small rock 
walls are often constructed to raise the river water level sufficient
ly to cover suction pipes of pumps during the dry season. This elimi
nates the possibility of using tile scheme for supplemental irrigation 
during kharif. 

ii) groundwater 

Tub~wells with electrically powered pumps provide ir
rigation water in a few alluvial valleys and low foothills. Vertical 
turbine pumps are preferred because they are more efficient, but wllen 
the alignment of the bore hole prevents the installation of a turbine 
pump, a submersible pump is often used. J~ on flow schemes, there is 
a serious lack of chak development including land preparation by lev
eling on construction of watercourses and field channels. Lack of 
chak development is one reason for low utilization of irrigation. 
Another important reason is that the water supply itself often is in
adequate to fully irrigate the design potential. Estimated irrigable 
area is calculated using a standard "duty" rather than on water re
quirements based on the soils, crops, climate, and conveyance and ap
plication losses. A third reason for low utilization is that actual 
well yields are less than tlIDse estimated in design. 

c. water larvesting 

A typical water harvesting scheme involves construction 
of a masonry check wall or small earthen dam at a suitable location 
across a nullah to impound runoff water from the small watershed 
above the site and facilities to utilize the stored water for irri
gation. Generally the cost of the storage component/check dam and 
appurtenances is borne by the AD, although land development costs are 
borne by tIle beneficiaries. TIle primary empbAsis appears to be on 
the location and construction of the dam with no comprellensive plan
ning for utilization of the developed water resources. At many sites, 
water is being used for irrigation of a few llectares of land by indi
vidual cultivators who on tlleir own initiative purchase pumps. Diesel 
powered pumps are used when there is no nearby electrical power sup
ply. Other types of water harvesting involve construction of concrete 
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storage tanks to hold small flows of water over several days until 
enough accumulates to irrigate some small areas. It is important to 
note the distinction between these water harvesting scheme, . the AD ap
proach and the larger 1D schemes. These schemes often involve only a 
t~ndful of cultivators with none of the complication of designing, or 
organizing or managing larger systems. 
mental approach used is· not simply a 
also define opportunities. 

In 
matter 

other 
of 

words, 
choice,. 

the 
Si

depart
tuations 

d. afforestation 

Work in the watershed scheme ar.eas will largely be con
fined to afforestation. Where gully formation is threatening produc
ti ve agri cuI tural land, villages, small towns, buildings or roads, 
construction of tile appropriate anti-erosion structures will be under
taken. In areas where an effective vegetative cover can be estab
liBt~d, minor erosion will be'controlled by the planting of suitable 
plant species together with construction of small check-dams construc
ted from brush and other local but readily available material. In 
areas requiring larger protect!ve works, detailed surveys will be 
undertaken to determine the location, size and type of each struc
ture. Such structures will take the form of check dams (using both 
drop structures and constructed drainage). 

e. horticulture 

There are subs tantial numbers of frui t trees (mainly 
pear) growing wild on common land and in reserved forest areas. In 
many places such groves are to be found growing in compact blocks. 
In such areas, which are often located near villages, "top working" 
is done through grafting with improved varieties by staff of the 
Horticultural Department. Wherever necessary, gap filling is carried 
out to ensure economic stands • Wild fruit species need little care 
and maintenance as they are well adapted to ecological conditions, 
very ~lrdy and drought resistant. Tt~ panchayats collect aad market 
the prlJduce from Buch orchards. 

Pr1 vately owned land near villages, which is normally 
marginally suitable for growing cereal crops, can be converted into 
fruit orchards. Such a program is already in operation in the state 
and is popular with cultivators. 

2. rt~ Project and Design Criteria 

For all three of the principal implementing departments, ir
rigation development is one of the major activities, an activity to 
which they contribute while carrying out other important, and some
times competing, mandates. Having irrigation activities embedded in 
departments with broader mandates is not all bad. It means, for ex
a~ple, tt~t good engineers in 1D construct irrigation sybtems and that 
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RD ties irrigation work to the local community through its close con
tacts wi ttl the panchayats. On tIle other hand, and as discussed 
earlier, it leaves the state without a specialized irrigation agency 
for irrigation water management. 

The present approach to irrigation development by these 
agencies gives primary attention to construcdng works with less 
attention to efficient water utilization or application. For ex
ample, consistent with its mandate to construct new irrigation faci
lties, the IV seems to focus on maximizing tl~ creation of irrigation 
potential. Irrigation potential is defined as the area of land suit 
able for agriculture wIdcli lies below tIle outlet and which could be 
served by the volume of water being supplied to tI~ system using a 
standard "duty" of water for calculao:lon. In nearly all cases, the 
cultivatable command area (eCA) greatly exceeds the I~ctares actually 
being irrigated in a particular system. Often the actual irrigated 
area may be only 60 percent or less of the planned CCA. Neverthe
less, it is irrigation potential which is reported as the accomplish
ment of tl~ construction-oriented ID. (;rop and soil water require
m!Jnts are not included in design and opera tional decisions. Design 
criteria that utillze a fixed water duty throughout the state (usual
ly one cusec per ISO acres) clearly will result in overgeneralization 
regarding the specific water requirements of any particular site and 
may be a partial explana tion for the low ra tes of wa ter utiliza tion 
reported. 1'he approach of the Agriculture Department in designing 
its systems appears to be equally simplified. 

1'1~ focus on CCA and the inadequate use of agronomic data 
in system design is exacerbated by the present rule wMch divides re
sponsibility for system operation into two tiers. The main works are 
operated and maintained by ID down to the outlet, or chak, a unit com
manding from 5 to 8 hectares and involving perhaps twice as many far
mers. Below the outlet, the state expects that ~ chak group will 
develop and maintain tt~ physical facilities to distribute water from 
the public outlet to individual farm plots and implen'ent an orderly 
system of water allocation among the users. 1'lds is not an unreason-' 
able division of responsibility, but its success depends upon several 
preconditions. One is that the main system facilities operate satis
factorily and provide a reliable wa ter supply to the outlets. Un
fortunately, this often is not the case. Cultivator inaction, or 
community disorganization, is then attributed as a social problem, 
without recognizing that tedmical shortcomings influence cultivator 
behavior. A second prerequisite of successful community action at 
the chak level is that the state be prepared to assist cultivators in 
carrying out the functions that have been assigned to them. This 
does not mean doing tl~ job for them, but rather providing tedmical 
advice, organizational assis tance and per haps limi ted financial and 
to plan and implement the work to be done. Often the separate roles 
of the cultivators and the state agencies are not well defined or 
understood. 
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One result of these various factors is a pervasive problem 
of low water utllj~atlon. Low water utilization is simply another 
means of referring to the gap between planned CCA and actual irrigated 
area. The deli very of water to the farm fields as intended in the 
project design does not occur. Direct and interrelated reasons for 
this seem to be inadequate control structures and operation of the 
main system. lack of watercourse facilities and absence of water user 
organizations. Tc~ reVised design criteria can be found in Annex II. 

3. Legislative Authoritl 

The large role the ID haa assumed in all facets of irriga
tion development seems to reflect ti~ basic tone of the legal pro
visions contained in tlte Himachal Pradesh Minor Canals Act, 1976, 
which became operative in April. 1976. The Act provides the state 
with broad powers to regulate the supply of water to irrigation works 
of various kinds and to regulate the diatribution of water to users 
wit !,in a given s ys tem. 

I' he Ac t exp1ici tly recognizes a ca tegory of irrigation 
schemef:t which are community operated and managed. I'hese are desig
nated as sct~dule II systems and are defined as irrigation works serv
ing more than one cultivator, commanding more than 8 hectares and not 
owned or operated by the state. While tins class of community system 
is thus legally recognized, operation and management of such systems 
can be appropriated by tt~ state if the community is judged to be car
rying out operations in a manner harmful to the rights of others. The 
present irrigation law lacks any affirmative provision for cultivators 
or communitief:t to organize into legally recognized community organiza
tions wi th 6pecif1ed rights or responsibili ties. However. if no 
manager or representative of the community has been designated. the 
Collector may require. by proclAmation. the community to nominate one. 
If this is not done by a sp~c1fied time, the Collector may appoint a 
manager or representative as suggested in the minor canals Act of 
1~76. 

In contrast to these community operated scttemes. the Sche
dule I sY6tems under the Act are those owned and operated by the 
state itself. No records have been compiled to identify the number 
of irrigation works in these two categories. However, a roster of 
Schedule I and Schedule II systems at the time the Act was promul
gated was appended to tlJe Act. This roster includes a total of 361 
s ta te-managed s ys tems. This includes 212 kuhls originally built and 
opera ted by communi ties. 'l'tJe remainder are publicly built kuhls. 
Since 1976 an additional 75 community kuhls have been rehabilitated 
by ID. Only a fraction of the total community operated kuhls are 
lis ted. 
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!t~ Act also provides for irrigation works to be transfer
red from one category to anotl~r. ~ommunity systems can thus become 
government-managed systems by the initiative and consent of the water 
users or if the state judges that the community I s operation of the 
system is detrimental to the welfare of others. 

For both categories of systems, the right to apportion water 
slares between and within irrigation systems lies with the state. In 
government-managed syste~s, the state has tl~ responsibility for pre
paring a "record" for each system indicating the rule of irrigation 
in that place and identifying the rigbts to water held by the various 
water users, including mill operators. For community-managed systems, 
the state can fix the amount of land tl~t can be irrigated, establish 
the amount and kind of water rates tl~t can be collected by the com
munity and regulate the supply and distribution of water to and from 
the main canal of the system. 

4. Scheme Selection Practice 

Rural people in Himaclwl Pradesh initiate requests for 
scheme assistance. ID sctemes are identified initially in this man
ner. Following examination for feasibility, schemes actually sub
mitted for budget approval become the sub-set of the locally-reques
ted projects judged by the department as being technicall~ and econo
mically feasible. In the Rural Development Department, priorities 
are fixed by tt~ panchayat samit~ in response to block-level requests 
coming tl~ough the various panchayats. 

Recently, the ID has begun another process of project iden
tification which parallels ttat described above. This is the Master 
Planrdng effort in which possible minor irrigation projects in each 
tehsil (sub-district) are identified and compiled in a tehsl1 plan. 
Forty-nine of 54 proposed master plans have been finalized and the 
remaining five are under investigation or are being finalized. Water 
sources are selected in consultation with the pradhana and cultiva
tors in the area. Cultivators are employed for surveys, investiga
tions and execution of the schemes and arE: paid for their services. 
Recently tlere appear to be efforts to include an even broader range 
of beneficiaries in tl~ process and the project proposes innovative 
testing of alternatives. 

5. Cl~k Development 

Subprojects will provide for full development of chaks to 
insure reliable, eqUitable and efficient distribution of the water 
and its proper application to fields. Selection of the command area 
and its development will be based on soil surveys as specified in 
Vol. II, ~hapter 11, Section E. All chak development will be based 
on maps and surveys as specified in Section ~le. The project will 
provide water courses and field cl~nnels for water distribution from 



- 63 

the minor canal to individual fields. Capacity of field channels m~y 

range from 10-30 lis depending on local conditions. Field channels 
will provide a minimum ')f IS· em working head above the higpest field 
to be served. They will be equipped with appropriate gates a~d con
trol structures. Where economiCal, closed or a combination of closed 
conduit and open channels using Alfalfa Valve type controls will be 
used. Gravity sprinkle systems could be a possibility. Planning will 
include agreement among cultivators as to the proposed location of 
outlets and field channels, water rotation or delivery schedules and 
acceptance of tl.e responsibility for maintenance and operation of 
field channels and drains to assure continued distribution of the 
water as planned. 

Planning ot schemes will provide for full development of 
chaks to ensure reliable, equitable and efficient distribution and 
utilization of the water and its proper field application. Selection 
ot tt~ command area and its development will be based on topographic 
and soil surveys. The chak development will provide watercourses and 
field channels tor water distribution from tl~ minor canal to indivi
dual fields. Distribution networks will be equipped with appropriate 
gates and control structures. Chak development will also include in
stallation of field drainage channels connected to main system drain
age facilities. Planning will include agreement among the cultiva
tors and the responsible agency as to the proposed location of out
lets and field channels, water rotation or delivery schedules and ac
ceptance of the responsibility for maintenance and operation of field 
channels and drains to assure reliable distribution of the water. 

The actual amount of water allotted to a farmer will be a 
function ot cropping pattern and land holdings in the command area. 
A plan for rotational distribution including proposed periods o· ro
tation and timing allowances per hectare will be worked out with the 
user organizations. The plan shall show rotation schedules to out
lets on the distributary section and for individual chaks. Plans 
showing location of outlets and field channels will be included in 
tl~ feasibility report along with a water distribution plan and bear 
the concurrence signature of represeutative(s) designated by the 
cultivator group or pancl~yat. 

Much of the area served by present and proposed irrigation 
is used for paddy production during the monsoon. As a consequence, 
sloping lands have been bench terraced, often irregularly with vary
ing lengths, widths, and configurations. This complicates the design 
and layout of any irrigation distribution system. On a pilot basis, 
some realignment of terrace boundaries will be undertaken to improve 
layout of water distribution cl~nnels. Wl~re possible, this will en
compass a realignment of property boundaries to coincide with field 
channel alignment. Bench terraces with uniform widths will be located 
on the contour with tl~ field channel going down the maximum slope. 
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ID staff has had only limited experience with chak develop
ment. With 31,000 hectares scheduled for chak development under the 
project, '~i large increase in the numbt~r of personnel trained in this 
activity will be needed. In-country training in chak development for 
junior and assistant level personnel will be an early activity under 
the project. In addition to the design of field channels, drainage 
and on-farm development, training will include soil-water-crop re
lationships, irrigation water management, organizing and working with 
cultivator and community groups to involve them in cbak development 
activi ties. Moreover, training will be g1 ven to the cuItiva tors .~ n 
operation and maintenance of water courEles and field channels. 

Land development including construction of level bench ter
races will be included as a project activity with cost recovery from 
beneficiaries. Technical standards for on-farm land development will 
be developed from the proposed research program. This will be done 
by ID and AD and incorporated into subproj€ct criteria. 

D. Economic Analysis 

1. Present GOHP Procedure: 

Estimates of benefits and costs are currently developed for 
projects by GOHP/AD and ID, following procedures that use neither eco
nomic prices for inputs and outputs, nor time discounted cash flows. 
Using market prices, tIre net direct annual benefits (D) at full devel
opment and annual costs (C) are separately determined for each proj
ect. The ID computes and reports net benefit per hectare as (B-C)/ 
(CCA) , while the AD computes and reports tIle benefit/cost ratio as 
Hie. 

Tt~ net direct annual benefit at full development, taken as 
total increase in net farm income due to irrigation, is calculated as 
the difference in the net value of production "before" and "after" 
irrigation. Data relating to cropping pattern, yields and financial 
prices are provided by the AD. Costs of inputs are generally taken 
as certain fixed percentage of gross farm revenue. 

'.l'he annual costs are taken to be the sum of the annual in
terest at ten percent on capital investment, depreciation calculated 
linearly over the lifetime of the project and annual operation and 
maintenance costs (O&M). 

l. Revised Methodology: 

The economic analysis used for tt.is project differs from 
the GOHP procedures in several aspects. Using economic rather than 
financial prices, the Economic Rate of Return (ERR) has been calcul
ated for each of tIre proposed and existing subprojects. Only direct 
benefits, tbe economic value of the incremental net farm income de
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fined as "With Project" (W/P) minus "Without Project" (WOp) net farm 
income (excluding transfer payments such as taxes and water charges) 
and after adjustment for operation and maintenance costs (O&M) were 
included in the benefit stream. Subproject costs included the capital 
investment needed to achieve the increased income, such as irrigation 
works, distribution system, land development, and replacement of 
machinery and equipment. Total investment cost included capital costs 
of land acquisition for pump house construction and delivery chamber. 
In the case of the latter no deductions were made for foregone income 
from these lands. 

The project analysis utilized World Bank (IBRD) forecasted 
1~~0 world economic prices expressed in 1983/64 price level and 
"backed" to fa.rm gate. In ligt!t of the recent (downward) revisions 
in IBRD agricultural price forecasts, the world market prices of some 
traded comodities, particularly wheat and rice, have come close to 
parity with the domestic market and in some case the world prices 
have moved below the market prices received by Indian farmers. 

In calculating private farm costs economic prices were used 
to develop crop budgets. The opportunity cost of farm labor was taken 
at the prevailing rate and all labor whether farm family su:oplied or 
hired was included as a cost. Market prices of other inputs were 
likewise aajusted to reflect their real economic value. 

Similar adjustments were made to public costs of construc
tion. A construction costs factor (~~F) of 0.75 was used to convert 
financial cost to economic cost. O&M costs were adjusted by a Stan
dard Conversion l"actor of 0.80. ~ap1tal costs of construction were 
provided by tt~ GOHP. A land development cost of RB. 5,200/ha of CCA 
was included in the analysis. All costs and benefits were expressed 
in terms of 1983/84 purchasing power. 

The stream of net benefits took into account transition 
period"3 involved in land and irrigation development and expected 
growth in agricultural productivity. A four-year linear transition 
period for irrigated area expansion was assumed. However, consider
ing the small size of some of the subprojects in terms of command 
area, tl~ expansion could take less time. 

For the W/P case in this analysis, an eight-year linear 
transition period was assumed for agricultural productivity, begin
ning at 0.5 level. This transition was applied sucessively to each 
incremental area brought under irrigation. A combined transition 
factor was obtained by multiplying area and productivity transitions 
for each sucessive incremental area and summing. The resulting factor 
was then applied to the W/p net return stream. For the WOP case, an 
eight-year linear transi tion was assumed for transition of net re
turns from the "Present" case. No transitions were assumed for shifts 
in cropping patterns; these were expected to be relatively short and 
were taken to be Bubsumed in land transition. 
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J!'ollowinu this procedure, future benefit and cost streams 
were calculated fOI: each subproject. Each annual castJ flow entry was 
then discou.nted by the Present Worth (PW) factor derived from the 
express1.oIl PW=(l+rr n • In this expressioD r is the interest or 
discount rate equal to the opportunity cost of capital and D is the 
number of yeHCl~ after the base year. FiDally, the Economic Ra te of 
Return (ERR) was determined tl~ough aD iterative procedure. That is, 
solving for the discouDt factor (i) SUell that net benefits are equal 
to zero in tt~ present period. 

3. Economic Rate of Return (ERR): 

Based on a sample of subprojects the fol. Jwing ERRs were 
calculated: 

Subproject Capital OeScH ERR CCA 
Costlha Costl ha 

Rs. Rs. T ha 

1.	 LIS: Lambagaon 9,421 1,839 11.0 103.68 
2.	 LIS:Shi vpur 7,467 1,014 3.9 138 
3.	 FIS: Dharpra 3,500 438 21.0 56 
4.	 FIS:Malhloon 4,530 .J66 18.5 28 
5.	 RemodelliDg:Jadul l,401 300 21.9 164 
6.	 Tubewell:Tihal 1.J,623 1,953 17.2 40 
7.	 Shallow well: Una 24,020 3,002 17.4 1.20 
8.	 Water Harvesting: 

Bilaspur 9,469 1,184 24.0 40 

E. Financial Analysis 

The estimated ERR varies cODsideraly from one subproject to 
another. However, except in the c~se of LIS:Shivpur, the ERR in all 
the subprojects is greater than 12 percent which is generally taken 
to be tl~ opportunity cost of capital in tt~ IndiaD economy. lvo fac
tors seem to have beeD responsible for tl~ low ERR in the case of LIS 
Stdvpur: (a) projected w/p cropping intensity is the same as the pre
sent cropping iDtensity; aDd (b) DO cl~nge in the croppiDg pattern is 
projected "with project", and significantly enough, the cropping 
pattern does not include vegetables. 

In summary, investments in irrigation sct~mes to be pro- posed 
unchr the project can be expected to yield economic returns greater 
than 12 percent. The assumptions made in tids analysis are generally 
conservative. Owing to the small size of the schemes, COD- structioD 
periods could be considerably reduced and land development expedited; 
thereby reducing the gestation period for investment. 

A financial aDalysis l~s been undertaken for a proposed 
subproject, FIS Ul~rpra. In the financial analysis, construction 
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costs and O&H coats are not adjusted by the Construction Cost Factor 
(CCb'). Outputs are valued at farm harvest prices while inputs are 
valued at their current market prices. With some modifications, the 
present GOHP project evaluation methodology is adequate to calculate 

. financial rates of return. 

The calculation of the net financial returns for the pre
sent, WOP and W/P cases is shown in Table 7. Output prices are esti
mated farm harvest prices of 1983-84. Inputs valued at 1983-84 market 
prices include human labor, animal labor, seeds, farmyard manure, fer
tilizer, chemicals, land revenue and interest and water charges. Net 
value per hectare is tl~ difference between value of output (including 
biproducts) and value of inputs per lectare. The sum of net value per 
hectare multiplied by percentage of cropped area is the net return per 
composite hectare. Cu1turab1e Command Area, mUltiplied by net return 
per composite hectare equals total net return. Annual net returns are 
calculated by applying the transition factor to net returns at full 
project development. 
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Table 7 

Annual ~rop Net Returns, .(o'lS Dharpra 

••••••••••Net Returns Rs 000..•......... .......... W/P ••••••••••••••
 
l'rans1 tions Present 

Year Composite Old Area New lrr Area Total WOP Net l'otal 

3 123 123 123 0 

4 .14 0.75 53 95 148 127 21 

.) .30 .50 114 66 180 132 48 

6 .47 .25 179 34 213 136 77 

7 .bb 0 251 251 141 110 

~ .72 274 274 145 129 

9 .78 297 297 151 146 

10 .84 320 320 155 165 

11 .91 347 347 159 188 

12 .95 362 362 159 203 

13 .98 373 373 159 214 

14 1.00 381 381 159 223 

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

.. .. .. ..... .. 
24 381 381 159 222 

25 3~1 381 159 222 
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Major works are projected to be completed in three years, 
and the costs llBve been allocated as 30 percent, 50 percent and 20 
percent ot total costs. Likewise, land development costs have been 
allocated on the same basis. Annual incremental benefit or the cash 
flow is derived as the difference between estimated total annual costs 
and estimated net annual returns. As in the case of economic analy
sis, each annual cash flow entry is discounteQ by multiplying by 
(l+Rrn where I' is the discount rate and n is the number of years 
after the base year. The financial internal rate of return (FIRR) , 
obtained by iteration, is defined as that rate of discount i, at which 
the sum of the discounted cash flow is zero. The FIRR in this case 
is estimated at 25.8 percent. 

1. Methodology: 

The following steps were taken in calculating tl~ financial 
internal rate of return: 

Financial Crop Enterprise Budget is prepared for the 
Present, WOP and W/P cases. Output is valued at the 
base year's farm harvest prices; all inputs are valued 
at base year's market prices. Net value of production 
for esch crop is estimated for the Present, WOP and W/p 
cases. 

- Cropping pattern i~ the CCA is prepared for the Present 
case and projected for the WOP and the W/p cases. 

- Annual net economic returns are eotimated by applying 
transition, factors to the <ili..liiiate net return at full 
development. 

- Capital costs of major works, land development and any 
other required investments, and annual O&M costs are 
estimated tor each year. 

- The stream of annual cash flow is discounted and the 
FIRR 1s estimated by iteration. 

2. Farm Income: 

l'he project's effect on farm incomes has been estimated 
through a~ analysio of crop budgets, cropp:'..ng intensity and typical 
cropping pattern of a 1.6 lIB farm. Tl~ Present and WOP cropping pat
tern include maize and paddy in kharif, and wl~at and barley in rabi 
seasons. The cropping intensity in the Present and WOP case is about 
Ib2 percent of tl~ gros6 cropped area. Tl~ W/P cropping intensity is 
assumed to be 200 percent. 
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Gi ven these assumptions, the typical farm in Himachal 
Pradesh would experience the following changes in income: 

Farm Time Gross Labor Other Net Value 
Value costs Inputs Total per ha cropped 

Ha ---------------------------Rs.---------------------------

lob Present 6345 2210 730 .3405 1310 

Future 
without 
Proj. 7559 2320 822 4417 1698 

Future 
with 
Proj. 21850 5097 3227 l3j26 4227 

In summary, the project will modify the current GOHP proj
ect evaluation methodology toward a fully discounted cash flow ap
proach using market pricing of outputs and inputs to calculate thp. 
financial rate of re turn. Once ins ti tu tionalized, these modifica
tions will permit more complete financial analysis in support of more 
effective project appraisal, planning and implementation. For sub
projects qualifying under the loan, FIRR calculated along tl~6e lines 
shall not be less tt~n II percent. 

F. Environmental Scoping Statement: 

1. Nature of Project 

Due to the variety of subprojects supported -- 1.e., flow 
irrigation sct~mes, lift irrigation schemes, dug wells and tubewells, 
water harvesting projects--the overall range of potential environ
mental issues to be addressed appears to be quite large. However, it 
is higt~y unlikely that the environmental concerns and impacts of any 
one sub-project activity (e.g. a flow irrigation scheme) will be the 
same as that of another (e.g. dug wells or tubewells). Tt~ range of 
agro-climatic zones found in Himachal Pradesh and the concomitant 
di vers:f.ty of its physical environment (relief, soils, precipitation) 
further supports the perception that the potential environmental im
pacts of supported subprojects will vary considerably from site to 
site. Finally, tl~ direct environmental impact of each supported sub
project will be greatly restricted in spatial extent because t~ size 
of each scheme will be comparatively small, the majority less than 100 
hectares command area. Consequently, in this project careful atten
tion to the specific characteristics of the local physical environ
ment in the planning and design process and tlJe adoption of environ
ment-sensiti ve design cri te ria for ea ch supported ac t1 vi ty is the 
most appropriate procedure to follow to restrict or eliminate adverse 
environmental impacts while simultaneously enhancing tbe possibility 
for significant positive impacts on local environmental conditions. 
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2. Project Potential for Positive Environmental Impact 

It is useful to recognize that the Hill Areas Land and Water 
Development Project is likel~1 to have several important, albeit local, 
positive impacts on the natural and physical environment of Himachal 
Pradesh. Many supported subprojects will involve remodeling or other
wise improving existing flow irrigation systems (community and' govern
ment kuhls). The positive environmental impacts of these activities 
will include, for example, a) reduction of water losses and seepage 
losses in conveyance systems through channel lining or closed convey
ance systems, thereby increasing existing water supplies and reducing 
drainage problems, b) increasing tbe utilization of water supplies 
through improvement of distribution facilities below the ~arm outlets, 
c) improved field terrac1ngand field bunding which will reduce soil 
losses from farm fields, d) enhanced watersled management activities 
throug!t soil conservation and revegetation programs, thereby reducing 
the rate of runoff and sedimentation belo~ system catctments and in
creasing the sustained flow potential of the water source. 

Water harves ting schemes in the low and mid-hill agro
climatic zones of Himachal Pradesh will result in a substantial re
duction in soil loss and the rate of gull}' and ravine erosion and 
advancement. This will result from the construction of small dams 
and water storage ponds, sediment traps and revegetation of micro
catchment areas through associated watershed management activities. 
Water stored in the ponds, when carefully managed, typically will be 
sufficient for irrigation of more remunerative rabi crops (e.g. wheat) 
in tbe limited new commanded areas below the 8'trV.cture. Water also 
will be sufficient to proVide an essential one or two irrigations--so 
called "life saving irrigation"--for kharif season crops (maize, rice) 
wl~n the monsoon ends (September) or is deficient prior to completion 
of the growing season. In the long run, the regenerative capacity of 
managed water8t~d8 above t}~se water harvesting schemes will renew as 
well as increase fodder, fuel, timber and water supplies available to 
the farming communities they serve. 

Shallow well and tubewell subprojects in areas of Una, 
Bilaspur, Solau, Hamirpur or Kangra Districts where groundwater re
sources are available for development will significantly reduce the 
probability of waterlogging in potentially susceptible low lying 
areas. 

3. General Recommendations: EnVironmental Issues and Concerns 

Subproject enVironmental evaluation procedures and adop
tion of design cri teria whi ch reflec t a sensi tiVi ty to 
highly localized enVironmental conditions will be imple
mented as the best way to ensure that impact on the 
physical and natural enVironment will be minimized or 
eliminated. 
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A representative 6ample of subproj~cts in the dift~rent 

agro-climatic zones of Hintachal Pradesh will be identi 
fied by the state. The sample will be monitored by an 
Indian research organization selected by the state for 
adoption and implementation of design criteria to miti 
gate potential adverse impacts on the physical and 
natural environment of SUbproject locales. 

As part of the mid-project evaluation by A.loD., the 
adoption and implementation of appropriate design 
criteria to eliminate or avoid adverse environmental 
impacts will be examined and evaluated for selected 
A.l.D.-supported subprojects. 

No further environmental assessment is required· for this 
project. 

v. Conditions and Covenants 

A.	 Conditions Precedent 

Prior to the first disbursement of Loan assistance, the 
Cooperating Country will, except as A. loD. may otherwise agree in 
writing: 

1.	 establish a State Level Implementing Committee to review 
policies pursuant to implementation of the project, to 
review and approve subprojects financed under project and 
immediately be responsible for 

a)	 establishing and adequately staffing a project cell to 
provide technical support to the project; 

b)	 preparing a plan for training, field studies, research 
and evaluation for the first year of project operations; 
and 

c)	 submitting a staffing plan for additional personnel of 
all cooperating department6 to implement the project. 

B.	 Covenants 

1.	 The Cooperating Country will take appropriate mC"lsures to 
ensure adequate provision of counterpart financial and 
staff resources, at the state level, for expeditious 
implementation of the proJect; 

2.	 The Cooperating Country will introduce community-based 
management systems on project financed irrigation schemes; 
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3.	 l'he Coopera ting Country will explore ways to s hare more 
fully the costs of project financed schemes with their 
beneficiaries; 

4.	 The Cooperating Country agrees that responsibility for 
Schedule II (community) schemes rehabili ta ted or upgraded 
under the project will not be transferred to Schedule 
under the Minor canals Act of 1976, except under 
extraordinary circumstances. 
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Annex I 

USAID India's Irrigation Strategy 
~ Summary Statement 

USAID's approvf:d asststance strategy for irrigation in India is 
based upon irrigation's key role in accelera ted agricultural growth 
and the high priority attached by the Government of India (GOI) to 
irrigation development. India's population of nearly 750 million is 
growing at over two percent annually, or by 15 million or more each 
year. In order to feed and clott~ this growing population and gradu
ally reduce unemployment, poverty and malnutrition, agricultural pro
duction will lave to grow by nearly 4 percent per year for the remain
der of the century, as compared with historical growth rates of under 
3 percent. Since very little additional land can be brought under 
cultivation, production increases will lia ve to come primarily from 
rising cropping intensities and yields, botll of wldch depend heavily 
on reliable water supplies. The scope for yield increases is indi
cated by the estimates tlat actual average foodgrain yields are 0.7 
metric tons per hectare (MT/ha) on unirrigated land and 1.7 MT/ha on 
irrigated land. Moreover, toodgrain yields with available seed varie
ties can be increased to 4-5 MT/I~ annually with good water management 
and appropriate fertilizer applications. 

About 30 percent of India's cultivated area of 140 million hec
tares recei ves enougl. rainfall to produce a t leas t one crop per year. 
Gi ven the seasonal rainfall pattern ci18racteristic ot India' B monsoon 
climate, irrigation is needed in these areas to permit double and tri
ple cropping. Another 25-30 percent of the net cultivated area re
ceives low rainfall but can be reached by irrigation. TIIUS irrigation 
can ultimately cover about 5~-bO percent of net sown area. Thus far 
about half of this area has been reached. TIle GOl hopes to create the 
remaining irrigation potential by the year 2000 or shortly thereafter. 
This implies a growth rate of irrigated area of over four percent an
nually for the rest of the century. 

lrriga tion wa ter can be provided from surface sources (rivers, 
reservoirs, "tanks") or underground sources (" groundvla ter" ), includ
ing dug wells and drilled wells ("tubewells"). Irrigation in India 
is classified as "major" (covering over 10,000 hectares of irri
gatea area), "medium" (2000-10,000 llectares) or "minor" (unaer 2,000 
r~ctares). As of lY8l-82, india l~d developed about 61.5 million I~c
tares (ha) of tIle 113.5 million Ia 01 "irrigation potential" tarea ir
rigated times cropping intensity). Surface irrigation accounts for 
about half of this ultimate potential, and for about 50 percent ot 
tkE potential developed thus far. USAlD' H irrlgation assistance has 
concentrated thus far 011 tmrface irrigation, since the problems 
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in surface irrigation ue'llelopment (in India as elsewhere) are espe
cially challenging" Groundwa ter irriga tion generally involves wells 
controlled by an individual farmer or small group of farmers and pro
vides water for a small area. Water supply and use can be regulated 
relatively easily, and water use efficiencies as well as crop produc
ti vity levels are generally lagh. Surface irrigation, on the other 
tand, involves ti,e management ot larger and more complex systems, and 
water use efficiencies (the proportion of tl~ water diverted from its 
source that actually reaches the plant) have generally been low (i.e., 
in the 25-30 percent range rather than the 50-55 percent range de
sired. Crop productivity under surface irrigation is often correspon
dingly low. Unless tl~ efficiency ot both eXisting and new surface 
irrigation systems rises cloHer to its potential, the prospects for 
acrJ.eving India I s food production grt•.n:h targets are poor. 

lt~ supply and use 01 water in surface irrigation systems may be 
regarded aH two parts: tt~ system of reservoirs ao.d canals built by 
tlte state irrigation departments, extending down to an outlet cover
ing an area ranging up to 200 l~, but often averaging 40 haj and the 
area below the public outlet, where farmers are responsible for dis
tributing water .:lmong thewsel ves to reaelt their fields. In most 
states the agriculture department is responsible for assisting farmers 
in constructing the necessary .Ueld channels below the outlet and 
adopting the practices appropriate to irrigatl~d agriculture. In the 
past decade the problemH ot irrigation water ~~nagement in both parts 
of the system l~ve received a great d~al of attention from tl~·GOI and 
others. Given tt~ complexities ctaracterizing tl~ interactions among 
techIlical, biological, admi1l1strati ve and social systems in surface 
irrigation, tl~ constraints to improved water management and increased 
irrigation efficiencies are numerous and varied. However, Ute basic 
problem is that too few farmers in surface systems receive supplies 
ot water adequate to stdtt to scientific intensive agriculture because 
of the lack of chak development. 

At the teclmical level, designs often cannot be adequatel~ adapted 
to site conditions and do not include the control structures required 
fOl' precise management of water f':"uws wltJdn the main system due to 
flnancial constraints. Little data i3 available on actual system per
tormanceN. &~low Ute outlet, technical gUidance for construction and 
maintenan~e of field channels and drainage works by farmers or con
tractorH is not generally available; irrigation departments feel that 
their technical responfiibHities end at the outlet, and agriculture 

. departments do not lave tiu.t1iclent tilaU trained in on-farm irrigation 
developioent. '!'tJ.H point has been recognhed. Efforts are being made 
to prOVide more guidance to all in vol ved (Jt!partments. '!'lie bHurca Uon 
of bureaucratic l'e~ponBlbl.l1ty between various dcpaftml!lIt8 also rc
liult~ in lragmented undtJfslflllding of ia'l'igatton and rc.Lated farming 
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system problems and poor coordination between irrigation activities 
and complementary agricultural activities such as extension, input 
sUlJply and marketing. These institutional shortcomings are compoun
ded by the faiJ.ure of public Bec tor agencies to involve farmers in 
assessing and solving system problems, and by the absence of private 
sector alternatives to complement or perhaps compete with public 
sector irrigation services. 

The GOI recognizes the need for quali ta ti "e improvements in irri
gation as well as continued system .expansion, and has introduced sev
eral reforms. In order to deal witb tbe issue of coordination between 
irrigation and agriculture departments in addressing water use prob
lems below the outlet, the GOI introduced the Command Area Development 
tCAlJ) program for major irrigation projects. More recently, the GOI 
reauced tile size of the block ("chak") to be serveu by each public 
outlet from 40 ha to 8 ha, thus reducing the magnitude and complexity 
of the task facing farmers in field ct~nnel construction. Tl~ GOI is 
also encouraging tIle introduction of the rotational water supply (RWS) 
or "warabundi" systems of northwestern India (l'unjab, Haryana and 
Western Uttar Pradesh) to surface irrigation systems throughout India. 
Under this system, each farmer within a block receives an amount of 
water proportional to Ids holding, according to a predetermined sche
dule wldch is strictly followed. This system I~s the advantage of ad
ministratively establisl~d scarcity as well as predictability, and en
courages elficient water supply and use. Tlds contrasts sharply with 
surface systems prevalent elsewhere in India, which generally have no 
organized procedure for water distribution among outlets or below tl~ 

outlet. In addition, the Sixth nve Year Plan called for increased 
empt~sis on 1) analysis of water losses in various parts of the system 
and development of appropriate corrective measures; 2) coordinated use 
("conJunct!ve use") 01 surface and groundwater sources; 3) ldgher 
water charges; 4) improved monitoring of system performance; 5) irri
gation researcll by agricultural universities; and 6) training of irri
gation staff in efficient operation of completed systems. 

A.LD. shares the GOl's objectives 01 increased food production 
and rural employment tllrough irrigation development. Limited resource 
availabilities, however, dictate that A.l.D. concentrate its efforts 
on selected aspects of the G01's irrigation development program. 
Witldn that program, returns to efforts to increase efficiencies on 
existing and new surface irrigallon 6yl:ltems are likely to be espe
cially high, since efUcienc1el:l wilh current designs aud management 
approaches are quite low, lHI noted above. 'l'IIUB USAll>'s sUb-seetor 
gonl 1.8 to 8sl:lisC tlte (;01 Hnd selected stalHH Co bri.ng about a gradual 
riti(! in oVt!ruH ti\Jrlltc~ J.rriwa ion l!t'Udene.tuH, t rom perhaps 25-3,) 
Ilurcent u t lJl.·cNl!IlL to JU-JJ ;H!I'tl!lll. 011 u ulKIl.i II (,'Clul Illllnhcr of 8yHlemu 
by tho yuur :LOUO. JIlIPL'lIvlll~ l'llldt'udl.'" Cll l.ld." t'/HI! wiU t'tH\ulre 
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continuous improvements in water management through state-level imple
mentation of policy reforms, mobilization of the creative energies of 

'farmers and private ~ector suppliers of irrigation expertise and ser
vices, adoption of better teclmical ~olut1ons to problems of water 
supply and use ill surface irrigation systems, and a reorientation of 
the irrigation establislment toward more systematic management ap
proaches to problems. Establistdng the human resource base to bring 
about long-term cl~nges of tlds magnitude affecting tens of millions 
of hectares of irrigated land in many states will in turn require a 
sustained program of water management training for professionals and 
tarmer~, based on the des~gn, construction and operation of actual 
systemt:l. This implies a package of A.I.D. inputs combining invest
ments in construction of new or rehabilitated irrigation systems with 
technical collaboration ana training, all focused on the four strategy 
elements of policy reform, private sector mobilization, research and 
technology development, and institutional reorientation. Given the 
scale and construct,ion times of surface irrigation projects in the 
"ma jor" category, A.1. D. mus t limi t itself to direc t invol Yement wi th 
medium and minor surface irrigation; similarly, A.I.U. cannot work 
directly with more than a limited number of India's states at anyone 
time. 

The approved assistance strategy for A.1.D. support of GOI and 
s ta te irrigation de velopment, efforts covers a portfolio of five ex
isting projects and three projects scheduled for authorization in FY 
l!l84 or It'Y 198.:>. The five existing projects are the three state 
medium irrigation projects (Uujarat, Rajasthan and Mal~raslltra), the 
one state minor irrigation project (Madhya Pradesh), and the Irriga
tion Management and Training (IM&T) project. The IM&T project supports 
irrigation studies and training in tl~ four above states and in Tamil 
Nadu (as well as similar efforts at the center), and is the "core" 
project for A.l.U. 's irrigation assistance i~ India. The Hill Areas 
Land and Water Uevelopment and Maharasbtra Minor Irrigation projects 
proposed for FY 1984 add two more minor irrigation r'.:ograms to the 
portfolio, and each prOVides important new opportunit1.es to work with 
state governments on key technical and institutional problems in irri
ga tion. 

USAlD is not proposing any irrigation projects for authorization 
in FY 198b. A.I.U. assisLance to irrigation development for the pe
riod FY l~~7 and beyond will be the subject of an assessment to be 
carried out by out~ide irrigation experts in late FY 1984. This 8S
Se~8D!lmt will review experience thus far under existing projects, ana
lyze prospects for progress with respect to each of the four strategy 
elements, and recommend futul.·e directions for collaboraUon between 
A.l.D., the GOl, and the states in helping irrigation realize its 
potent:&.ul contribution to acceler~t:ed agricultural growth and rural 
pov~rty alleviation. 
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Annex l! 

Qualifying ~riteria
 

Where Applicable
 

1. Project ~riteria 

A.	 At least 20 percent of the ID subprojects shall be remodeling 
schemes. 

B.	 The ProJect ~ell will review variout; design criteria where 
USAID and GOHP agree that these need to be clarified or can 
possibly be improved. Some possible examples are improved rock 
diversion weirs using gabions, cri teria for size of stream to 
fields, improved well drilling techniques, use of regional cli 
matic factors tor estimating water requirements, soil surveyl 
land capability criteria for irrigation, improved inlets for 
pumping stations, etc. 

C	 Full chak development will be required on all qualifying sub
projects. Plans and farmer "igreements for chak development 
will be included in design reports. ~t~k development on exist 
ing sc}~mes will be implemented on a subproject basis and all 
subproject procedures and ~ppllcable criteria will be met. 

D.	 Tte Appraisal and Implementing Committee shall appraise all 
SUbprOJects and certity tl!em for compliance with subproject 
criteria. 

E. Socio-economic	 baseline surveys will be made for a represen
tative set of 8c!~mes to be agreed upon by GOHP and USAID. 

II. Subproject ~riteria 

A.	 Planning 

Subproject feasibility and design must to be reviewed by the 
Appraisal and Implementing ~ommittee and slall include plans for 
activities of all concerned departments. 

B.	 Financial 

Qualifying subprojects must sllow an estimated financial 
internal rate ot return (FIRR) of not less tl~n 12 perceut using time 
discounted cash flow analyses. 
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C.	 Social 

1.	 Socio-economic and administrative surveys will be included 
in feasibility studies for qualifying subprojects. 

2.	 For individuals, the size of farm served by any scheme shall 
not exceed five hectares. For groups, 85 perc;ent of the 
farms slall be less ttsn five hectares in area.~1 

D.	 Environmental Enl~ncement 

1.	 Watersl~d conditions upstream and on the agricultural water
shed will be evaluated by a~propriate agencies and plans for 
desirable afforestation and erosion control measures incor
porated into teatiibil.ity reports and final designs. Costs 
for these features will be included in the subproject price 
(See Water Harvesting Criteria for mosquito control items). 

E.	 Technical.Criteria 

1.	 Surveys 

a.	 Main clulDnel location will be based on strip. surveys 
with contours at not more than one half meter. 

b.	 For distributaries and chak development, map scale shall 
be 1:2000 and shall show field boundaries, land use and 
all salient features including alignment and full supply 
level elevations for main canals. Contour interval will 
not be more than 20 cm based on 8-10 spot levels per hec
tare. At least one spot level will be taken and eleva
tion st~wn on the map for each survey number. Suitable 
standards of accuracy for control surveys will be agreed 
upon by GOHP and USAID. 

2.	 Water Supply and Headworks 

a.	 Estimated water supply in any month shall be at the 75 
percent probability level. 

b.	 Runotf will be estimated using rc\infall and runoff models 
or correlation procedures agreeCl upon by GOHP and USAID 
and disclsrge measurements will be made as a check during 
tl~ low flow season in the year preceding subproject con
struction. 

~/lt is recognized ttst in HP unique family aud land twld1ng customs 
result in extended family units on land under legal ownership of one 
individual. This project acknowledges this situation. Appropriate 
allowance will be made on a case-by-case basis to accommodate this. 
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c.	 Other water uses from the same source will be deter
mined. Qualifying subprojects will not jeopardize ex
isting water uses. 

d.	 Permanent diversion structures will be installed where 
flood flows do not exceed (25 m3/aec) and CCA exceeds 20 
ha. Founda tions will be explored using tes t pi ts and 
stability analyses will be made in accordance with stan
dard practice. Haiu canals will be fully controlled with 
l~adgates and provided with emergency wasteways. 

e.	 Sluicing facilities to reduce sediment load entering 
canals will be incorporated into t~adworks facilities. 

f.	 Pumps and ancillary equipment {Ol' lift schemes trom sur
iace and groundwater sources will be properly housed for 
protection and security and installed fully in accordance 
with manufacturers specifications. Provision shall be 
made for partial operation and standby using multiple 
sets for surface sources. Full performance information 
will be incluaed in design report. 

g.	 Where electricity is used for pumping, the installing 
agency shall ensure tbat voltag~ an~ capacity is fully 
adequate. A statement of capacity and availability will 
be obtained from the electrical cooperative or local 
State Electricity Board oftice and included in tl~ feasi
bility report. 

h.	 (;learance by the <.;entral Groundwater Board or the State 
agency responsible for groundwater development will he 
required for all tubewells in order to avoid overdraft. 

i.	 Newly drilled wells will be pumped continuously for not 
less tt£8n ten days to determine pumping lift and sus
tained discharge. Final design of pumping equipment 
w111 De based on pumping lift at sustained yield. 

3.	 Water Budget/~ommand Area 

a.	 Culturable command area (C(;A) will be calculated from a 
water budget based on the peak fortnightly water require
ment computed using FAO crop coe1:fic1ents and potential 
evapotranspiration using 7!J perct!nt effective rainfall 
probability and full allowance for operational and se
epage losses to and on fields. Schedules of minimum loss 
allowances will be agreed to by GOHP and USAlD. 



- 81 

b.	 ~ropping patterns will be as recommended by AD and shall 
take into account soil survey and land capability charac
teristics. l'hey shall include tree crops for fuel and 
fodder as appropriate. 

c.	 ~or tUbewells, design CCA will be determined based on the 
sustained yield determinel1 from an extended pumping test 
and allowances for losses as per a schedule agreed upon 
by GOHP/ID. 

4.	 (.;onveyance 

a.	 Channels shall be of sufficient size to transmit maximum 
peak capacity' based on fortnightly crop water require
ments. 

b.	 Veloc11:ies will' be such that erosion will not occur. 
Drop structures for controlling grade will be fully 
protected against downstrealll erosion. 

c.	 Open channels will be lined or installed in closed con
duit where tld!Y pass through shattered or weathered rock 
or through soils classified as coarse grained (G or S 
types) in the Universal Sotls Classification System for 
engineering or where seepage would contribute to instabi
lity. Surveys will show nature of rock, or if in earth, 
test pit samples will be taken and soils classified ac
cording to Universal S011s Classification System at not 
less than 100 m intervals. 

d.	 Appropriate by-pass structures or wasteways capable of 
passing peak floods will be installed at all cross drain
ages. ~ondition of cross drainage tt:'atershed will be 
noted and plans developed for any needed protective 
measures. 

e.	 Control gates will be provided at the bead of each 
branch canal. Measuring devices will be installed at 
main leadgate, at branettes and at the entries to dis
tributary sections. 

f.	 For distributary reaches channel will be controlled by 
check structures so that water level under sll operating 
flow conditions can be maintained at outlets at eleva
tions not less than 45 cm above the tdghest point in the 
chak to be served. 
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g. Outlets will serve a maximum of eight hectares. 

h.	 Gonveyance systems for tubewell scbtllIles shall be de
signed based on ll~ sustained yield determined from 
actual pump tests. 

1.	 For tubewell schemes, flow will be controlled by gates 
at brancldng points. Outlets will serve approximately 
two hectares and will consist of alfalfa type valves 
served through risers. Open standpipes will provide 
water level and pressure control. Design standards for 
closed pipelines lIill be those adopt~d by the American 
Society of Agricultural Engineers or comparable ones 
developed in India. 

5.	 Drainage 

Drainge channels sufficient to remove maximum f1 ve year 
rainfall witldn 24 l~urs from tl~ command area will be provided. 

6.	 Cl~k Development 

a.	 Selec tion of command area will be based on soil survey 
informs tion and land capabili ty criteria agreed to by 
GOHP and Ul:iAID. 

b.	 Field channels will be equipped with appropriate gates 
and control structures and will provide a minimum of 15 
cm workio.g head above highest point in field served. 

c.	 Size of stream to be rotated (10-30 lIs estimated range) 
will be determf~ned in consultation with farmers and on 
best available information and experience. Criteria for 
appropriate stream size will be developed by GOHP/uSAID. 

d.	 Surfa<.;e drains to main sys tem drains to remove maximum 
five year rainfall in 24 hours will be provided. 

e.	 Where economical, closed or 8 combination of open chan
nel ana closed conduit will be used, suitably equi.pped 
with standpipes and turnout 'alves. 

f.	 Planning of chak development will include agreement with 
farmers on location of outlets, watercourses, field 
cl~nnels ana surface drains. 

g.	 Plans for management of water within the cooks will be 
developed and agreed to by farmers. 
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h• .II'armers in each chak sl1811 be encouraged to be respon
sible for implementing the water management plan and for 
maintaining watercourses, field channels and drains in 
the chak to standards agreeable to the Implementing 
Agency. 

1.	 Farmer agreements on location, scheduling and operation 
and maintenance certified by designated representative 
or the farmers themselves s t1811 be included in flnalied 
aesign report,s. 

j.	 Field channels stall be provided to deliver water to 
each farm unit tws eliminating field to field irriga
tion. 

Y..	 l"leld ct18unels, land leveling and terracing of lndivi
dual fields will be included in chak development plans 
and their implementation will be a Project obligation. 
GOHP/USAID will develop financing and implementation 
plans for accomplishtng this feature. 

1.	 l"or mosquito control, outlets shall be provided so that 
tanks and ponds can be fUlly drained during April to mid
June each year. 

7.	 Water Harvesting Schemes 

a.	 Wa ter harves ting schemes stall be compre hensive includ
ing storage pond or tank, pumps if any, full clmk level 
development as prescribed in tt18t section, cropping pat
terns and plans for protection and utilization of the 
watershed. 

b.	 Foundation conditions for dams will be fulJ.Y examined 
and stabilitf calculations made. Earthen damo, masonry 
or concrete retaining walls and .diversion structures 
will be designed and constructed in accordance with 
standard practice. Dam slopes st~ll be adequately 
protectea from wave and rainfall erosion and adequate 
freeboard prOVided to prevent overtopping. 

c.	 Water supply estimates will be made as described under 
the section on water supply. 

d.	 GOHP shall compile and prOVide for lJSAlD review and con
currence, its technical standards for hydrological as
sessment, and design of dams, re taining walls, pumping 
stations and conveyance structures for water harvesting 
schemes. 
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e.	 GOHP will monitor well discharges and water levels on a 
monthly basis on all tubewell BclJemes and develop cri 
teria for safe rates of extraction and permissable number 
and locations of np.w wells. In order to develop improved 
lola ters bed hydrology, ID will es tabliB h standard stream 
gauging and rainfall stations in a representative set of 
watersheds and AD will establish measuring weirs and 
rainfall. stations and maintain reservoir records on a 
representatie set of water j~rvesting schemes, as agreed 
by GOHP/USAID. 

f.	 Tanks 01' ponds should be located 1.5 km from the nearest 
village, or if not possible, arrangements shall be made 
for mon 1. toring mosqui to densi ty popula't1on in neighbor
ing villages. 
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Annex III 

ProJect Cycle and Responsibilities 

1.	 preparation of Training Plan - Land and Water Development Cell 

Action	 (;ontent 

- Preparation of training - Detailed outline based on 
needs inventory assessment of design and 

management requirements 

- Identification of training· - ~anva8s state and all-India 
inst1tuti~ns	 institutions, but including 

any U.S. requirements for 
long-term training 

- Submit training plan to - Detailed plan and cost estimate 
State Implementing Committee for each component 

- Inititate training - Professional staff assigned and 
committed to project 

- Appraise and evaluate - Engagement of suitable evaluat
training program ing unit 

- Develop, submit and ini - Agricultural extension and 
tia te cul t1 va tor aud. user lwrticu1tura1 field activities 
assciation training initiated in project areas 

2.	 Research and Technology - Land and Water Development (;e11 
Adaptation 

Action	 Content 

- Prepare R&TA needs assess - Detailed outline based on 
ment including analyses, assessment of requirements. 
review and action studies OUtline sl~u1d include 

inputs from institutions out
side Land &Water Deve10pme~t 

Cell 

- Identification of partici  - Canvass state and all-India 
pating institut10n6	 ins t1 tutions, including any 

requirements for special 
consu1tancies 



- 86 -


Action 

- Submit plan to State 
Implementing ~ommittee 

- Initiate work 

- Apprai:;e aud evaluate lUI'l'A 
program 

- D~velop feedback into pro
gram design and operations 

3.	 Preparation of Minor/Chak 
Projects 

Action 

- Preparation of ground 
survey, community poten
tial feasibility report 

- Discussion of proposed 
operations with cultivators 
in project areas 

- Clear w~th concerned block 
and agency le,'el Ci~lt1Jori
ties 

- Planning/design for project 
reports 

- Submit proposals to Land 
and Water Development Cell 

Content 

- Detailed plan and cost estimate 
for each component 

- Professional staff assigned, 
grants or contracts awarded 

- Engagement of suitable evalua
tion 

- Land &Water Development ~ell 

establist~s procedures and 
linkages 

- Sub-Project Level Committee 

~untent 

- Detailed plan and cost esti 
mates for each component as 
per appraisal criteria 

- Details of operations under 
each component 

- Tentative implementation plan 

- Feasibility, technical and 
management reports 

- ~l~k qevelopment plan 

- Detailed estimates for proposed 
works 

- A note on results of discus
sions witlt cultivators, their 
response to project proposals 
and willingness to participate 
in project activities 



- 87 

4. Appraisal - Land aud Water Developmenc Cell 

Action	 ,Content 

- Designate appraisal team - In case of rejecUon of propo
organizing Cell expertise sals give detailed reasons 
and consultants as needed suggestions and tec}mical 

assistance 

- During appraisal, cl~ck: - Suggestions (if any) on 
adl~rence to criteria, modifications, project 
adequacy of design, cost implementation, etc. 
estimates, technical and 
economic viability, and 
community management plan 

- Forward copies ot approvals - Information
 
for minor irrigation and
 
cl~k development to USAID
 
as well as sanctioning
 
of smaller-scale program
 

- Submit proposals to State
 
Implementing Committee for
 
approval or rejection
 

j. ApprovaJ aOld Sanction - State	 Level lmplementing C'.>mmittee 

Action	 Content 

- Review wt~ther criteria met - Wtdle con~idering proposals 
for approval, confirm 

- Review cost estimates availability of budget 
provision and incremental 

- Obtain formal approval of staff, and any other
 
Secretaries of concerned implementing actions
 
departments .
 

- Budget provision and clearing  Sanction letter contains 
with finance detailed instructions and 

directions for releas!ng 
- Sanction	 of funds, reporting 

procedures, and other project 
implementation matters 
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6.	 Implementation - District Level and ~ubproject Le~el ~ommittees 

Action	 Content 

- Discussion of projects with - Obtain agreement on location 
communities for outlets. 

Prepare calendar of operations 
- Fix priorities and prepare and define responsibilities of 

action plans based on community for different 
agreed priorities activities 

- Discuss action plan in each
 
village
 

- Mobilize community resources - Opportunities for mobilizing 
and engage user organization local labor and initiating 

community activity 

7.	 SuperVision - Land Water Development Cell 

Action	 Content 

- Visit project area on a - Suggestions for resolving 
regular basis, discuss technical, administrative 
problems and take remedial construction problems 
action 

- Designate district and sub - Progress of each project 
district supervision teams component, community 
to carry out detailed participation, adherence 
supervision of project to agreed criteria and 
activitie~ coordination arrangements. 

Suggebtions tor improvement 

ij.	 Monitoring and Evaluation - Uistrict Level Committee, 
Land and Water Development Gell and ~tate Level implementing 
Committee 

Action	 Content 

- Preparation of semi-annual - Pl~Bical progress of each 
progress reports by DLC and project component and 
send to State LWD~ progress of expenditure 
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Action 

- ~ompi1ation of semi-annual 
reports by LWD~ of approved 
sct~mes and submit to 
State Level Implementation 
Committee for consideration 
and also to HOA 

- Prepare and forward re
imbursement pr''''osals to 
GOl 

- Review semi-annual progress 
reports and statements of 
expenditures received from 
states (SLI~) 

~ontent 

- Review and ascertain reasons 
for slow progress, if any, and 
remedial action needed 

- Suggest remedial action to 
states 

- Arrange for periodic evaluation 
of project components (SLIC) 



- ~o -

Annex IV 

Statfin Pattern for Land and Water Develo ment Cell 
nPl"oject Cell") 

The Project Cell, w111 be responsible for planning, coordina
tion, dtlsign, monitoring, execution, material management, quality 
control, evaluation, training, research etc. of the project. The 
incremental project staff as mentioned below is agreed to be paid 
under the project aud this foms part of unit cost estimates given 
in Table 1, p. 22. Ttds Cell will also provide tecl~ical and admin
istrative staff support to the State Level Implementing Committee. 
It will also coordinate and integrate Ute activities of" the parti
cipating departments in preparing annual and long term work plans in 
liaison with (;01 and USAlD. It will conduct necessary investiga
tions and prepare rp.portt> and returns as may be required by the 
State Level Implementing Committee. Proper scrutiny and appraisal 
of subproject feasibility reports and obtaining approval of Lhe 
State Level Implementing Committee will also be its responsibility. 
This Project Cell shall be created at an appropriate time subject to 
the approval of the competent authority as per procedure of the Gov
ernment of Himachal Pradesh. Adequate veldcles will also be provided 
for monitoring operation of tite project. 

l'he Project Cell will be headed by a Cldef Project Officer not 
below tbe rank of an Additional Chief Engineer. The Cldef Project 
Officer shall be Member Secretary of the State Level Implementing 
Committee. He slall l~ve Ids usual personal staff as per norms. 

Tt~ Chief Project Officer will be assisted by two Superintending 
Engineers who will have two Work Sections under them as per require
ments of the proJect. While the superintending engineer (works) 
sl~ll also be controlling accounts officer, stores pur~hase officer 
and legal section, the other superintending engineer (design) will 
control design section, monitoring, evaluation and training. 

An Accounts Officer, assisted by two office superintendtmts 
grade!, one incharge of Budget Section and the other of Contract, 
Accounts etc. will assist tl~ Chief Project Officer in the matter of 
preparation and scrutiny of the budget proposals, expenditure state
ments, reconciliation of tl~ expenditure with the Accountant General, 
arranging reimbursement from the GO! and otl~r allied matters. 

A Store Purchase Ofticer, assisted by a Store Purchase Section 
in tt~ office of the Cldef Project Officer, will provide necessary 
staff support to assist in efficient material management for timely 
execution of the Project. 
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A Cash Section and an ~8tablislment Section with usual clerical 
staff will be under the clarge of a Deputy Registrar, 'wtD will assist 
the Cl~et Project 01ficer, for arranging the requirea staff from con
cerned disciplines and tl~ir proper placement for tl~ successful im
plementation of the Project. 

A Public Relations Officer will look after tl~ publicity, publi
cations all< "led matters and will help in arranging conferences, 
worksl~pf ere beneficiary participation is required. 

A LC6;tant will advise the Cbief Project Officer regarding 
legal mattcu; connected with land acquisition and other disputes 
which may arise during the implementation of the subprojects to en
sure that the progress of the subprojects according to time bound 
schedule is not adver&e1y affected. He will also provide necessary 
advice for enactment for required legislation to achieve the aims of 
the project. 

Plaus, estimates and feasibility reports of subprojects will be 
prepared at the subdlvisional level in the ID and equivalent level 
in AD & RD. These plans and subproject reports will be received in 
tl~ Project Cell and also by the District Project Committee for com
ment. 

Anott~r Design Unit wittdn tl~ Project Cell, headed b) an Execu
tive Engineer, ID, will issue directives to field officers regarding 
introduction of project criteria, new technology, etc. Tte Unit will 
have supporting staft from the participating departments. It will 
deal witl. quality control and with inspections and investigations. 

A Design Unit headed by a Superintending Engineer and assisted 
by two Executive Engineers (Design) from ID, a Deputy Director from 
AD and equal level officers from Soil Conservations, Horticulture, 
and forest Departments with statf as per norms, will be responsible 
tor scrutinizing plans, estimates and feasibility reports of sub
projects received from the implementing departments to see that tt~y 

fully comply with project criteria and that the estimates have been 
prepared in accordance with the prescribed schedule of Rates and 
fixed amount prices. This unit will also be responsible for prepar
ing and submitting complete subprojects and feasibility reports to 
the State Level Implementing Committee and getting them approved. 
Ttds Unit will also prepare designs and detailed estimates for sub
projects for getting technical approvals falling within the compe
tence of the Additional Clde! Engineer. 
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Anotber Unit will be responsible for implementing in-depth moni
toring, review of progress of subprojects from initial planning 
through construction and ultimately operation. Tt..1.s unit shall be 
responsibl~ for mon1toring in tt~ fielu and preparing subproject and 
project level monitoring evaluation reports. It will also be respon
sible for identifying constraints to project implementation and re
porting tt~se to the State level Implementing Committee. This Cell 
will be manned by an Executive Engineer of ID, wit}, necessary sup
porting staff from various disciplines. 

A separate Unit will prepare plans for the various training pro
grams, workshops, research, etc. to be organized under this project. 
It will also coordinate the selection of trainees and oversee the 
progress of tMse programs. This Cell will also be headed by an 
Executive Engineer of ID, and w111 have supporting staff from the 
participating Departments. The Publi(' R~la tiOll Offic~r will function 
in this unit. 
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Annex	 V 

Project Organization and Relationships 
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Annex VI 

l.og1cal F'raIIaK>rk 

Ia>jecthely Verifiable .lIvJ1cators I ~ of Verif1catial Asaunptions 
I II -Ii---------i------

Goal: To increase agri
cultural ProductiCll am 
Rural l!JCC1!E's 

Project PutpC!6e: To increase' 2,000 micro-:l.rrJ.f11tion sdenea am 
1rr1sltiCll eff1clerr1es am I 150 IBI 8D1 reoxxlelled minor 
expml area UDder 1.r'r4Jlt1onl sclBlEB tWlt to itnpro\ed desi~ 

1cr1t&1a 
I 
I 38,700 lEcta.res of 1rr1ypted clak 
I de\el.ople1t 
I 
I 

I 
I 
J 

I 
I 
I 
I 
I 

I A~d&E! y1elds per lectare 
I 
I Sld.ft in cropping plttet11B 
I 
J l.tueaBe in per capita 1ncane 
, 
I 

I Agriclltural ceDSUS and 
I aM Nat.ioMl lnoore 
I Accotmts !Bta 
I 
I 
I 
I 
I r'MBibillty reports 
I 
I Appraisal reports 
I 
I USAlD site visits 
I 
I cafP records 
I 
I J:Dg1neer Gerti.f1cat.i.Cll 

I 
I 
I 
I 
I 
I 

Mu:kets ftmc
t10n nomally 

OOiPw1.1.l1ng
~ exper1.nEnt 
am lL··:~ study 

I results 
I 
I COlImJn1ty w1ll
I~sto~ 
I tic1plte 1i 
I gi\en appro-
I pt"1a te opportu
I nities 

SLIt: able to
 
success.tully
 
coord.1mte
 
\ar:lous
 
deJ;811:ments
 

00fP sust:a:1ned 
cormrl. tDEnt to 
1rri.gpti<Xl am 
.land de\e..lop
ment 

<Altplbi: New ani 1IIIp:'OW!d 
dea1p for hill. aI&l 1rd.
8lt1Cll sclE.mes 

lrrt8lt1Cll s)'8tem e.rterJ1ed 
to ctsk le\el 

(,'<cmmily based Il!ADArnent 

8)'8t8Ds 

.Iu:orporatioo of 1mpro\ed teBtii 
bility criteria ard app:oved 
8pID1Bal reports 

1Eta1l.ed 8)'8tem des:1F plans am 
spec1 itcat1Cll inc 1,,11og clttk 
de\elopllent 

<DiP DIrect!'\eS am certification 
thlt wlti'\6tor gIWpl ls'\e ~ 

OQJln1M 

l<eview of state b.lci8ets 
PJ:ogre&t reports sub
mitted by cell 1&ID 
l1mitor:l.ng activities 
1ocllrt1~ 

On-slte visits 
Financial records 
WPS eViluation 

Pie.ld lc\f>..l 
data rPtrered 
lJ5e8 SOlIIXl ~ 

thxJology am 
is accurately 
interpretea 

low staft tum
O\el" in .r..am 
am Witer De
\\iJ.l)pDeIlt (;elit. 
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M!aDs Of Ver1ficat1oo I As8lIDptioos 

I 
I 

.l.au1 am Wlter De\el.opIBlt <DiP Illrecthes am fOl'lllltim of Open, sustained 
~ aOO <iDldttees 00l am UlaIDittees d1a.logue 1IIIin

tained between 
camunities am 
ini.g:lt!oo field 
~I5 

Introduction of AD coot re- I U1l.tiwtor cootribut1mB to cost High oollect1oo 
oovery S)'Ht£:m .tor <;tBk I reoo\ery rate for a1lti
De\elopnent I \8tor cmtrit:u

I tim 
~ professional and I 1'rainees tra.1ned a¢nl:lt aproved 
staf! capacity I training plans Attrition is 

I low~ 
(:cmmmj ties oriented to I ~tai1ed analysis of 50 ac.hemes andl t:ra1.ned per
operation aI¥i ma1ntemnre I saupl.e of all otlEI' sclEmes docu- I aoonel 
t.eclrdques I 1la1t1ng camam1.ty operatim am I 

I mUnteDance of seremes I State irri~ 

I I tim depart:Dmt 
I I integrates 
I I e\8luat1m 
I I f1nd1 ngs into 
I I chik d?fp---------r 

.l.Dp1ts: !<'ioooc1a) Support I Loon disburFeuents asdnst per- AID records AID fuI¥is IIIBde 
for Construction I farlllaIre in1icators a\8Uable 

I 
Tm1.n1.ng am Teclnical I Grant dil:lOOrBell2llts lJ8fl1nst fI1bsequent 
Ass:1Btanee I 'l'rain1ng Plan am Studies/Research aa.r11ts reaffirm 

I Programa te1mbursement 
1'tn1toring am Eviluatioo I systelll 
~rt I 

I 
Studies am Research I 

I 
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Annex VII 

PID and Project Development
 
Issues and Responses
 

Excerpted below are pertinent pas8age~ from 83 STATE 319508. 
This telegram reported the APAC approval and raised t:he following 
issues to be addressed during project design. 

1)	 Local participation: PP should describe how farmers w111 be 
involved in design ot watercourses, selection and supervision 
ot contractors and distribution ot water: 

The Government of HimactiSl Prades h has agreed to community 
based management systems as a major premise for minor irrigation 
development. While for any given scheme, communi ties will CiS ve to 
agree upon tt~ level and tormality of organization, it is agreed tl18t 
the principle of engagement or partlcipation will be adhered to and 
that wide experimenta tion will be encouraged. Confirmation ot thib 
approach was given by tt~ Chief Secretary and Secretary of Irrigation. 
It is reflected in the disbursement metl~d and included as a project 
covenant. An important allocation to tl~ agricultural extension 
service has been inclUded as t~ve a number of demonstration-cum-aevel
opment pilot projects. Refer to Section l.C.4.d; 11.B.I; IlI.B.4; 
IV,A.2.c.; IV.B.Z. and IV.C.S. 

2)	 Qperat10ns and l-laintenance: How will operations be financed? 
Wlwt can be Gone to improve tt~ tarmere' Willingness and' abi
lity to maintain the watercourses? 

The notion of a Unancial gap is accepted by the state and 
tl~re is active interaction bet~eel1 tlje teetmical and financial de
partments on this subject. On tt~ recurrent cost side there is agree
ment to experiment with operations and maintenance, particularly 
through the introduction of community basea management systems. The 
state has ellso agreed to a covenant in the project agreement to ex
plore ways to stare more fully tl~ costs with beneficiaries. 
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3)	 Number of Prototype Scktemes: Because ot AID inexperiencein 
implementing this type of project as well as its int~rent £2!: 
plexity, APA~ suggests that Implementation of project be 

rased initiatin in the first ear a ortion of the schemes 
an training activities. 

!r~ project l~s been designed as a seven year project. During 
tl~ first two years, tl~re will be a l~avy emphasis on analysis, re
searclt and field studies as well as training and works lops • The sub
project development, appraisal and implementation standards and pro
cedures will be developed during tlus period and aUmln1strative per
sonnel assigned. As subprojects are reviewed and approved, implemen
tation will be initiated and tlus will be an continuous process dur
ing project years three through a1x. D1!e to the scale of tale irriga
tion sct£emes contemplated under tile project, physical completion of 
subprojects will require a relat! vely short period of up to three 
years. Hence, tt~re will be an Inteuslve series of starting-up acti 
vities, mostly grant tunded, followed by staged construction activi
ties fundt!Cl under the loan (see Project Paper Implementation and 
Monitoring Plan). 

4)	 ~'AK Financing: AlJAl.. expressed reservation regarding use of 
traditional FAR approach given the experimental nature of the 
prcject, and, consequently, tlte difficulty in making reason
ably accurate cost estimates. Moreover, traditional FAR ap
proach puts focus on completiou of infrastructure rather than 
achievement of institutional objectives. A modified FAR ap
proach might be developed for the project which ties release 
of funds to performance benchDarks rather than construction 
progreso. l'his sys tell would not necessarily preclude final 
disbursement upon completon of construction. 

The Project proposes to use a pertormance based disburseraent 
method as outlined in Section lIB of Project Paper. Tlds financial 
procedure will encourage tt~ acldevement of institutional objectives 
directly related to project purpose while reimbursing on tile basis 
of detailed cost estimates tor subproject construction. Similar to 
tile FAR methOd, the proposed di~l:>~lrsement mechanism f1nances outputs 
rather than inputs wit It Unal payments being made upon satisfactory 
completion of construction. l'ltis mechanism 1s more sUitable, given 
tl~ large number ot oubprojects being financed aud 1s more commensu
rate witb financial monitoring capabilities ot the Mission. 

~)	 Training: 1)I:otalled Plan aliOuld be developed in PP design. !!! 
accordance with the FAA participants in long term training 
8 hoUld come to the U. ti. 

1'1~ detailed training plan 1a provided in Section IV, Institu
tional Development (po 4b-4':J). All long term training (one year or 
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more) will lle done in the u.s. In addil.ion, it is recol'Jmended. that 
two persons receive eight (8) month training at Roorkee University 
in Water Management. All other training will be shorter term and 
in-country. 

6)	 PVO Invol vemellt: Mission should consider utilizing PVOs as 
agents for project 1mplementation and management. 

PVOs will be utilized in tile project, wherever possible, gi veil 

their strong motivation and community orientation. It 1s anticipated 
that the chak development program under tt.e project will be an area 
for active PVO participation. Special mention was made of involving 
the Himacl~l Pradeah Agricultural University. 
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Annex VIII 

~~(~) - PkOJE~T CHECKLIST 

L1s ted below. are s ta tu tory cr1 teria applicable generally to pro jec ts 
with FAA funds and project criteria applicable to individual fund sources: 
Development Assistance (wi til a sub-category for criteria applicable only to 
loans); ana Economic Support Funa. 

CROSS REFEREN~~S: IS COUNTRY CHECKLIST UP-TO-DATE? Yes. 

HAS STANDARD IT~ CHECIIJ..IST
 
BEEN REVIEWED FOR THIS PROJECT? Yes •.
 

A. General ~riteria lor Project 

I.Coutinuing Resolution Unnumber~d: 

FAA Sec.b53(b)j Sec. bJ4A. (a)Describe 
l~w Committees on Appropriations of 
Senate and House l~ve been or will 
be notified concerning the project; 
(b) is aSYistance witlun (Operational 
Year Budget) country or international 
organization allocation reported to 
Congress (or not more that $1 million 
over that figure)? 

2.FAA Sec. 6ll(a)(1). Prior to obliga
tion in excess of $lOO,OOO will tl~re 
be (a) engineering, financial and otl~r 

plans necessary to carry out tl~ assis
tance and (b) a reaYonably firm estimate 
of the cost to tt~ u.S. of tl~ assistance? 

3.l'AA Sec. bll(a)l2). if turtt~r 

legislative action is required witldn 
recipient country, w~~t is basis tor 
reasonable expectation tbat such action 
will be completed in time to permit 
orderly accomplishDent of purpose of tt~ 

assistance? 

4.FAA Sec. 61l(b)j Continuing 
Resolution Sec. 501. If for water or 
water-related land resource construc
tion, has project met tl~ standards 
and criteria as per the Principles 
and Standards for P1an~ing Water and 
Related Land Resources dll'ted October 
25, 1973? 

(a) Formal Notification to 
Congressional Committees was 
given in AID's FY 84 Congres
sIonal Presentation. A Con
gressional Not1ficatiGn will 
be forwarded prior to tt~ in
itial obligation of funds. 

(b) Yes. 

(a) Yes. 

(b) Yes. 

Not applicable. 

Yes. 
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5.FAA Sec. 6ll(e). If project is 
capital assistance (e.g., construc
tion), and all U.S. assistance for 
it will exceed $1 million, l~s Mission 
Director certified and Regional 
Assistant Administrator taken into 
consideration the country's capability 
to effectively maintain and utilize 
tl.e	 project? 

b.FAA Sec. 209. Is project susceptible 
to execution as part of regional or 
multilateral project? If so, wl~ is 
project not executedl Information and 
conclusion whether assistance will 
encuurage regional development programs. 

7.'t'AA Sec. o01(a). InforUlation aud 
conclusions whether project will encourage 
efforts 01 the country to: la) increase 
the flow of international trade; (b) 
foster private initiative and competi
tion; (c)encourage development and use 
of cooperatives, credit unions, and 
savings ana loan associations; ld) 
discourage monopolistic practices; 
(e) improve technical efficiency of 
industry, agriculture and commerce and 
(f)	 strengthen free labor unions. 

H.FAA Sec. bOl(b). Information and 
conclusion on how project will encourage 
U.S. private trade and investment abroad 
dnd encourage private U.S. participation 
in foreign assistance programs (including 
use of private traoe ciannels sud the 
services of U.S. private enterpJ.ise). 

9.FAA Sec. 6l2(b); Sec. 636(h)~ Des
cribe steps taken to assure that, to 
the maximum exteut possible, tl~ 

country is contributing local 
currencies to meet the cost of con
tractual and other services, and 
foreign currencies owned by the U.S. 
are utilized to meet the cost of 
contractual and other sel·vict!s. 

Yes. 

No. Regional development pro
grams are not pertinent to minor 
irrigation projects. 

(a)	 Not applicable. 
(b)	 Yes, in the lettinp, t';! cer

tain construction and tech
nical assistance contracts. 

(c)	 Yes, especially rural credit 
institutions, and water user 
cooperatives. 

(d)	 Not applicable. 
(e)	 Yes, especially in regard to 

irrigation technology. 
(f)	 Not applicable. 

U.S. technical assistance will 
be provided under this project; 
Indo-U.S. collaboration will be 
encouraged. 

The Government of Himaclml 
Pradesh will finance between 45 
and 50 percent of construction 
costs and is contributing suf
ficient amount of local curren
cies to meet the cost of con
tractual and otl~r services. 
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10.¥AA Sec. bll(u). Does the U.S. own 
excess foreign currency of tt~ country 
and if BO, what arrangements have been 
made for its release? 

11.FAA Sec. bOl(e). Will the project 
utilize competitive selection pro
cedures for the awarding of contracts, 
except where applicable procurement 
rules allow otherwisel 

12.Lontinuing Resolution Sec. )22. It 
assistance is for ttle production ot any 
commodity for export, is the commodity 
likely to be in surplus on world markets 
at	 tl~ time the resulting productive 
capacity Decomes operative, and is such 
aHsistance likely to cause substantial 
injury to U.S. producers of' the same, 
similar or competing commodity. 

B.	 Funding Criteria for ProJect 

1.	 Development Assistance Project 
Criteria 

a .FAA Sec. l02(b)i 113: 281a. Extent 
to whicll activity will (a) effectively 
involve the poor in development, by ex
tending access to economy at local 
level, increasing labor-intensive pro
duction and tl~ use ot appropriate tectr 
nology, spreading investment out from 
cities to small towns and rural areas, 
and	 insuring wide participation of tt~ 

poor in tl~ benefits of development on 
a sustained basis, using the appropriate 
U.S. institutions; (b)help develop co
operatives, especially by tectmical· 
assistance, to assist rural and urban 
poor to help themselves toward better 
life, and ott~rwise encourage democratic 
private and local governmental insti 
tutions; (c)support tIle self-l~lp ef
forts of developing countries; (d) pro
mote the participation of wo~en in the 
national economies of developing 
countries and the improvement of 
women's status; and (e) utilize and 
encourage regional cooperation by 
developing countriesl 

u.s. owned rupees are being uqed 
for various U.S. government 
agencies programs and adminis
trative support. 

Yes. 

Not applicable. Agricultural 
products produced will be 
consumed in India. 

(a)	 Tt~se represent tt~ entire 
intent of the project. 

(b)	 Water user organizations 
will be created ou a pro
totype basis. Cooperative 
modes may be tried. 

(c)	 Ttds project entirely sup
ports Indian self-~~lp in 
agricultural development. 

(d)	 A special pilot activity 
will encourage the increased 
participation of women. 

(e)	 Not applicable. 
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b.FAA Sec. 103, 103A, 104, 10~, lOb, 
&107. Is assistance being made 
available: (include only applicable 
paragraph wtdch corresponds to source 
of funds used. If more tl~n one fund 
source is used tor proJect, include 
relevant; paragraph tor each tund source.) 

(1) [103] foT. agriculture, rural devel
opment or nutrition; if so, extent to 
wtdch activity is designed to increase 
productivity and income of rural poor. 

c. [107J is appropriate effort placed 
on use of appropriate technology? 

d.FAA Sec. 110la). Will the recipient 
country provide at least 2~% of the 
costs of the program, project, or 
act!vity witll respect to wldch tile 
assistance is to be turnished (or lias 
the latter cost-sharing requirement 
been waived for a "relatively least
developed country)? 

e.FAA Sec. 110lb). Will grant capital 
assistance be disbursed for project 
over more than 3 years? If so, has 
justification satisfactory to the 
Congress been made and efforts for 
other financing, or 1s the recipient 
country "relatively least developed"? 

f.FAA Sec. 28llb). Describe extent to 
which program recognizes tt~ particular 
needs, desires and capacities of the 
people of tl~ country; utilizes the 
country's intellectual resources to en
courage institutional development; and 
supports civil education and training 
in skills required for effective parti
ciption in governmental and political 
processes essential to self-government. 

TI~ project 1s specifically 
designed to increase the agri
cultural productivity of small 
farmers. 

Yes, especially regarding agri
cultural inputs and improved 
water management. 

Yes, tlte recipient countr:' 
will provide at least 25% 
of Hie costs of the program. 

Not applicable. 

Tt~ project addresses the need 
for increased food production 
and will also minimize the risks 
of drought through the develop
ment of irrigation systems. In
stitutional development will be 
fostered insofar as the host 
country's implementing agencies 
will acquire a strengthened 
capacity to design, execute and 
maintaln an effective irrigation 
system. Cooperative water 
management activities will be 
strengtl~ned, encouraging local, 
self government efforts. 
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g.FAA Sec. l22(b). Uoes tt~ activity 
give reasonable promiae of contributing 
to the development of economic resources, 
or to the increase or productive capaci
ties and self-sustaining economic growthl 

2.	 Development Assistance Project Criteria 
(Loans Only). 

a.FM Sec. l22(b). Information and con
clusion on capacity of the country to 
repay tt~ loan including reasonableness 
of repayment prospects. 

b.FAA Sec. 620(d). If assistance is 
for any productive enterp~ise wldch 
will compete in tt~ U.S. with U.S. 
enterprise, is tl~re an agreement by 
the recipient country. to prevent 
export to tl~ U.S. of more than 20% 
of the enterprise's annual production 
during tl~ life of the loanl 

J.	 Froject Lr1teria Solely for 
Economic Support Fund Support Fund 

Tids s~~tion not applicable. 

Yes, especially land made more 
productive by irrigation. 

Tids $50 million loan is well 
witldn lndia's capab11i~y to pay 
and 81ven India's track record 
there is no reason to doupt that 
it will be paid. 

Not applicable. 
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DIRICTCR (AC) 

',.,\ '1",11;' ill .. ' I!uh:. I H!I,II ,I: ',oj :ITele. No. 372020 
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Dear I:E'. 9rown, 
1hll haa reference to our recent diacu,lio", rlgarding 

the lS ~ssiltance fClf Hl!Dachal Prad"sh Hill Area!} Land 3n
ri 

..ter oivel~i1l8nt Project. The toh \ CO!It of th\. project is 
pre.ently eltlmattj ~s • 79 million. US AID have expressed 
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~ • Z) "UUon would be the Inil\ a" ~ontTlblJt: en (or thh
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2. A~ I Urst i n.t~l...,rlt. t .)'" to r~flUC!lt th~t ill' :):t\oJnt
 

of • l~.~ 11\Ull en ($ 11\.' :"U 11 CIl in 1u.tn and ~ 1 mU 11 en in
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pl'cwt.dtd at thl UIII of eonctudlll':J Aqr(!o:'M:1ts f~ the
 
lubsl{lUl!nt 'rwtdllnnt•• 

3. I .hall be grateful if the earU~lt conaldenti CIl tu
 
thtt . eqllc~!'tt 1. IccordeJ.
 

Vwrs .lncer.1v, 

HC Pant) 

DI'. Richard ~". BrC*l\, 
Aett ftC) !Jl r ect or, 
US lID, 
.... Delhi. 



Annex l',l-.-

This project will strengthen institutional and community
capacity to develop and manage minor irrigation syfitems
including land development in the hill area~. Tt~ 
A.I.D. loan will finance two-thirds of e11gibl~ construction 
costs for up to 150 minor irrigation schew~s including land 
development. The A.I.D. grant will fully finance technical 
assistance, training, research and field studies. to enhance 
institutional capabilities and develop more appropriate
techno1ogies and conuni ty mana~ment sys tems. 

I, OWIn CYlke, Principal Off1car of the Agency for 
International Development in India, do hereby certify that 
in my judgment the Government of India an~ the Government of 
Himachal Pradesh have both the financial capacity and the 
resources to carry out. maintain and utilize this project 
effectively. This j~dgment is based upon the analyses
contained in the Project Paper, as well as upon the successful 
maintenance and utilization of projects in India previously
financed or assisted by the United States. 

/."l .' 'J 
I 

,~._~ {(/ 
ntYl kt. &1 rector ~ 
USAID/India 4?P/t1/'" 



UNCLASSIFIED 

AGENCY	 FOR IHTERHATIOHAL DEVELOPMENT
 

WASHINGTON, D.~. 20523
 

PB.OJECT PAPla 

INDIA
 

HILL AREA LAND AND DEVELOPMENT PlOJECT
 

(386-0489)
 

VOLUME 11 

paOJECT ANALYSIS 

USAID/HEW DIIJII 

MAY 1984 

UNCLASSIFIED 



Cblpter r 

11 

111 

IV 

V 

VI 

VII 

HILL AREA LAND AHD WATER. DEVELOPMENT PROJECT 

Institutional Analys1.a 

Asricultural Analysi8 

Technical Analysis of the Irrigation Facilities 

Social Soundness Analysis 

Environmental Scopina.State.ent 

Economic and Financial Analysis 

Project Development and Implementation 



tHAPTEi 1 

INSTITUTIONAL ANALYSIS 

Table of Contents 

Paae 

A.	 Introduction 1- 1 

B.	 Hi..chal Pradesh Irrilation Sector: Policy Context and - 2 
the lCey Actora 

1.	 l'ne Sector - 2 
2.	 Irrilation and Public Health (ID) - 3 
J.	 Soll Con8erv.ation Winl of the Aariculture - 5 

Departllent (St/AD) 
4.	 The Rural Dewlopl'lent Depart.ent (lD) - 6 
5.	 Other Resource Orlenization8 - 7 

a. Agricultural Univeraity - 7 
b., Polytechnic Inatitutes ~ 7 
c.	 Aarlcultural ~ten.ion - 7 
d.	 Depertment of Horticulture - 8 
e.	 l'orutry Depart&ent Includina - ~ 

Soil	 Consel'vation (porest) 
6.	 Civil Ad.iui.tration - 9 
7.	 Financing and Credit -12 

c.	 The Foci of Agency Effort. -13 

D.	 Beueticiary Participation -14 

1- Initiation of Project Requests and -105 
Selection of Projects 

2.	 Policy/Hi..ct.l Prade8h Minor CAna18 Act -15 
3.	 Relation to Activities of the lrriaation De~r~nt -16 

.a.	 User Operation and Maintenance of Irrl..tion -16 
Faciliti•• 

b.	 Need for Or.anlzation -18 
c.	 Water Rotation/Warebandi -19 

4.	 Experience with Beneficiary Participation -20 
in Hi..chll Pradesh 

~. Sub.idie. and Local Hobi1iEatlon of a..ources '-21 



E. Larae In.titutiona1 Issues	 1-24 

1.	 the Need to Consolidate Irria.tion Responsibility -24 
2.	 the Need to Move Beyond COnstruction to -25 

Irriaat10n Management 
J.	 the Heed to Increase Utilization of Existing -25 

Irrigation Systems 
4.	 the Need to Increase Mobilization of Local -26 

Resource. for Irrigation Development 
s.	 the Need to Identify the Appropriate Role of the -26 

Comaunity of Water Users in Irrigation Development 
6.	 The Need for an Integrated Approach to Soil and -27 

Water Resource Hanagement 

F.	 Elements in a StratelY of lnstitutionsl Development -28 

1.	 The Hi: of Inst1tutions for Irr1gation -28 
Development 

2.	 Creating New Institutional Components -29 

G.	 Project Adainistration -30 

1.	 Project Co..ittees and Project Cell ··31 
a.	 State Level Implementing Comaittee -31 
b.	 District Level Project Co..ittee -31 
c.	 Subproject Level Co.-itte. -32 
d.	 Project Cell -32 

2.	 Preparation and Approval of Scllelles -34 
3.	 Monitoring and Evaluation -34 



1-1
 

A. Introduction 

It. USAlD Hi.aion bla identified·inatitutional development aa one of 
the i.por~t means for achlcvina deaired irriaation developaent outcomes 
in Indie.!' 'l'be baaic aS8uaptloD OD which thia strategy reats is that 
the existing "inatitutional setup" 1n irrlBation is an important 
det.erainant of the perfol'Dftr1ce Gad l}utCOI!leS s ..ociated with irrigation 
projects. That is, it 1s a8.u~ed that improviul perfo~nce and outcomes 
_y benefit frog iaprove.ent8 1n the preuent lnat1tutional arrangeaents. 

This discuss10n Beeks to consider 1netitutional developaent matters 
related to irrilation develapMnt in the state of JUmachal Pradesh by 
examining the present "institutional 8etup" 1n the flute, and relatiD8 
theBe institutional arrangcaents to iaportant aupecte of irrigatioD 
perforunce. For purposes o~ this diacuaaiol1, the aeanina of 
institutions presented ill AI)D'a recent di8cu••ion of institutional 
development will be adopted.! In8titutions is used to refer to both 
the specific oraaD1zatioDS and to broad policie8. rules. fonal laws or 
convenUoDB for Ukina action. Particular attention is given to the 
institutional aspecta of four key aapecta of irriaation perforaAnce that 
have been identified by the Miaaion aa de.irables3t 

acreased attention to SystteD operation and aanaae1lent, includina the 
iaportant utter of water utilization; 
Increaaed beneficiary involvement in pr~ject planD1na. 
iapl...ntatlon, and aubsequent operation, includlna the aobilieatioD 
of local knowledse. experience, and resource•• 
Greater .obilieation of private aector resource.. including 
individual fa raer entrepreneur.. private famer Iroupe. a..ll 
busines. enterpr1seu. private voluntary asencie. and reeeareh 
groups; and 
Iaproved proceduree and criteria for the plaDD1na. deaian and 
conatruction of irriaation ayateas th&t aeet the needa of a chanainl 
alriculture. 

11 see the Country Develo~nt StratelY Stateaent, 1983. 
2/ AID Policy Paper: Inatitutional J>evelopaent. WeaMnaton. U.S. 

Alency for International De~o,.ent. 1983. 
31 Ihese are extracted froa the Country Develo,.ent StratelY State.ent. 

1983. 



1-2 

As will be discu••ed below, "hile the State's :l.'t!'1.gation agencies 
have sch1e'Ved a great deal, there is auch in the present institutional 
setup that lia1ts the ach1eveaent of these four outcoaes. And, tws, 
there c&n be derived particular project activities that can contribute to 
iutitit10nal developaent. Prior to d1scuaa1ng tbele pointe, a aore 
basic delJcript!on of the asenciea Bud groups inwlWId in Hiucbal's 
ir~18at1on aector ilJ required. 

B. Hiaachal Pradesh lrr1,ation Sector: Policy Context end the Key Actors 

1. The Sector 

GOVC1'mleDt polic!e, and actions in the State of Hlucllal Pradesh are 
profoundly influenced by the State's conception of i taelf as a welfare 
state. Government is viewed as responaible for providing a broad range 
ot lernc... to its citizenlJ includina the lervice of irrigation. And, 
&ince the citizens of the State, particularly in the rural sector, are 
viewed .a economically weak and di.advsntaged, tt~tie scrviC2S arp 
expected to be pro I1ded at only "nollinal" charges. As will be descr1.bed 
below, both the political system and the technocratic agencies which it 
controls, act to produce this desired iaa~e of the State's role. Within 
this large ideological context irrigation policies ar.~ formulated and 
action taken by the Govel'Ulllent. 

In Hiaachal Pradesh both government agencies and farmers have created 
irrigation syutems tl~ugh faraers have been at it longer. In March 1963, 
the Department of Irrigation and Public Health reported &n irrigated area 
of 136,211 he. of which 78,993 ha. or 56 percent are served by community 
syste..._ Other sources suggest that t.M. percentage uy be even 
higller. 51 Doth faraer and public syatell8 are a..ll, in Indian tems 
minor.!7 Only about lJix projects, exi.ting, under construction or 
planned exceed 2,000 ba with a total of 20,000 ha. Farmer .schemes 
nor_lly are flow Bchemes, known as kuh1s; public schelleS include both 
flow and lift systems. The water source for kuhls is either perennial or 
seasonal springs or streams. Lift schemes use both surface and 
groundwater sources. 

4/ Strictly speaking, soae of these fal..er-built systems may actually 
have been built by the lovernaents of earlier periods, i.e. by the rajas 
using the inatitution c:;f corvee labor. Others l18y have been built by 
more spontAneoull and independent cultivator actions. Basic historical 
inforaation on these processes is lackin,. 
51 leport of the .leAR. lesearch Review Co_ittee for Hiuchal Pradesh, 
Kri.hi vi.LVII Vidyaraya. Indian Council of Agricultural lesearch. New 
Delhi, 1982, p.9. 
61 Nominally irrigatina IeliS than 2,000 ha. 
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Various statistical. 80urce8 up to 1978 and over the previous decade 
report a net area of about 90,000 Ill. irript~d with "bout 66,000 ha. 
B~/aore than once or a sroas cropped area irripted of about 156,000 
ha.- Public b:veataent in irription bepn to take t»ld durina the 
Fifth Plan (1973-78), but tt. increased area i8 IlOt reflected in aost 
statistical source.. lnfo1'll8tion from t" Namada P.P. cell and the 
central Water CoJr.a1.aion of the GOI ltl.niatry of Irr11ation ahow areas 
soaewbat lower than those reported by GOHP (aee Chapter 11; Section 13). 
Since e~8ent1a1ly all of the d~ve10~nt in recent yea~a bas been public, 
by inference about 79,000 ba. are nov aerw., and Iwne been sli!rved for 
sose Uae in tbe paat, by co_un1 ty kuhls. 

Several governaenta1 alendea are enlc.ed in 1rripUon deve10paent. 
~:hey are inwlved in creaUng Dew cOlllMlnda, repairing and rellode1~.ng 

existing faci1itiee and intencifyin8 faei11tiea at the vatercourse 
level. the ujor ftlency inw1ved in irription da!lve10pMnt effort and 
budget 18 the lrrigatioQ and Public Health Departaeni: (ID) of the 
Departaent of Public Works, followed by the Soil CoMar_tion Wing 
(AD/SC) of the Agriculture Departaent. The Rural DevelopMnt Departaent 
(aD) aOBUy carries out repaira, uinteDaDCe and conatruction of 8u11 
flow 8cheMa cost1q up to R.s 50,000. The fo11oviq parapoaphs describe 
the 'Various acUv1tes of theBe three irription !ap1.-entation agencies 
aDd of other. supporting resource orpn1zationa. So.. infol'llation about 
present re1ativp. budlet. and ataff capacitiea 1. included. 

2. lrril!tion and Public Health (ID): 

M mentioned, the 1D 18 a coapount of the larger J?ub1ic Works 
DepartllCnt (PWD) "hoae other _jor wing ia the Department of Dui1dina and 

. Roads (B&ll). The separate ID w.a crea~~d in 1974. Previoua1y, ID and 
B&R functions were cOl!2bined. At preaent> the JD baa six independent 
circles and the four reacininl co.bined with .~. EffQrt8 are underway 
to separate tt~&~ circles al~o .ince it bas an iaportant implication for 
thedelree of specialization which 10 required, or defiirab1e, for staff 
to achieve. This will awid cowaon ·coDstruction· or:1antatioD to the 
activities of both wings of Public Work•• 

The public health activ1t1e. of the ID are focused on constructing 
villase water supply systema for domeatic tf..ter needs. T~ ongoing 
proar.. of providina drinking water supp1ie. to the ...ny and .cattered 
villase. of the State is a180 a difficult chlaUease which appeArs to be 
lDet. The"e accoaplbblsentll are iaportant in cODQidering thft Depart.ent'R 
irrigation activit1em which it tends to approach with tba eaa. 
entbueia.tlc attitude a. for its othlr taaks. 

7/ See for eDllp1e: Statiatica1 OUtline of H1aachla1 Pradesh 1980. 
Directorate of Econoaics and Statistics. H1II4cbal Pradesh, SWa, p. 
74,76. 
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With reaard to irrigation, the ID focuses its attention on the 
followina activities: 

Construction of new flow irrigation systems and operation and 
_inteoance of these schemes to the outlet level,!!.! prill8rily IIinor 
schemes but including siz or more medium schemes; 

Constructing and operating lift irrigation schelles (using either 
surface, groundwater, or both), primarily minor schemes but including 
one or more medium schemes. 

RellodeJ.ing of coaunity and public kuhls and the subsequent operation 
and 1I81ntenan~e of these systems; while a considerable activity in 
the past, present ID policy is no longer to rehabilitate, operate and 
maintain community kuhls. 

In PY 83-84,2/ the ID has a budset of ks. 172.1 million ($17.2 
million) for its domestic water supply activities and Rs. 62.76 million 
($b.28 II1.llion) for lIinor irrigation projects. The ID is headed by a 
single Ctdef Engineer (eE) who with his staff has responsibility for both 
irrigation and domestic wate~ supply activities. He is assisted by ten 
Superintending Engineers (SE), siz of whom have independent implementing 
rosponsibility for each of six regions, called circles, and the other 
four have joint responsibility of irrigation, domestic water supply, 
buildina and roads (B&R). Another 5E at the headquarters coordinates 
planning and design activities at the state level. He is assisted by four 
Executive Engineers (KE), Design, one EE (Monitoring), and one EE (Master 
Plan). Eight EEs assist in the design activities at the circle level and 
another EE assists in the groundwater exploration activities. In 
addition, 29 EEs assist circle level Pield Superintending Engineers, each 
responsible for a division of the circle. EEs are assisted by Assistant 
Engineers (AE) working at the subdivision level and J.tnior E1lgineers (JE) 
working at tt~ project level. Presently, ther.e are 101 AE8 and 415 JEs 
in pDsition. About ten percent of sanctioned staff positions are 
unfilled tor various reasons. 

At entry level, M:s and JEs are degree graduates from engineering 
.-:olleges or diploma holders from polytechnic schools. Higher ranks are 
filled by promotion and 1I0st are engineering college graduates, though 
sOlle may be diploma holders with eztensive years of experience in the 
departllent. 

8/ The outlet 18 the canal service gate through which water is delivered
 
froll the public system to groups of farmers. In Himachal Pradesh outlets
 
noraally serve 5 to 8 hectares.
 
9/ Por India beginning April 1, 1983 and ending March 31, 1984.
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Reportedly, at tile If'vel ot the Aenlor po.ta, SE, and EE, ther.. 
pr':HeuLly are 1I0ru lnceutlvtiM avaHabie t.o tllOlle 1n the U&k cJlvl..1oll tllUll 
those in the lD unit. One Superintending Engineer, recently 1I0ved froll 
B&R to ID, indicated that in the circle to which he was assigned, both 
the SE and the EE in the B&R unit were provided housing, while none was 
available for hill. Thus, the present incentives structure appears to 
favor the B&1l group. As mentioned earlier, the, present pattern of 1I0ving 
staff between B&R. and ID, and the preference that I18ny staff l18y have for 
being with the B&a unit, discourages specialization in irrigation 
activities or concern with irrigation uttera ether than engineering 
design and construction. At present are no incentive.. for ID engineers 
to be concerned with matters of system operation and the interface of 
these systells with agricultural production. However, with the 
anticipated separation of 1D froll other functions of Publ1.c Works 
Department which is under consideration, the ID staff will enjoy the ssme 
facilities as available to B&R engineers. 

J. Soil Conservation Wing of the Agriculture Departllent (SC/AD): 

l'he SC/AJJ is headed at the State level by a Joint' Director. For a 
brief time, tlds unlt was combined with a similar soil conservation wing 
trom tl~ Foresty uepartment into a single, independent, Soil Conservaton 
Department. However, early in 1983, this aeparate department WAS 

disbanded and the two units returned to their respective departllents. As 
a part of the Agriculture Department, t!ae SeiAD has a tradition of 
working with both individual famers and cOmllunity groups. The 
Agriculture Department was a major participant in the Indo-German 
Agriculture Project (19bb-1977), a previous cooperative prograa with the 
German Gove~ent. 'l'lds included a number of irrigation developllent 
activitieso lOt As a result of this project, the Agriculture Department 
was actively involved in a number of irrigation developllent activities, 
including the installation of tubewel1s and assisting farmers to install 
dug wells with p\mp sets. 

The present activities of the SCIAD with regard to irrigation include: 

Installing groundwat~r irrigation systems (both dug wells and 
lubowel18). IluK w.oll" Herve prlIUr11y lndl vidual tarlDers though Halle 
11ft! pl'ovidecJ Lo SrOUIJH ot .....11 aud lIal'gloal farllers i 
luatoUlns water hurveMUos tacUILleH (collection t.llukH, ct.eck dalas, 
etc.). l'hese Herve bot'. lud1 vidual tarDIerH and arOUplli and 
Assisting farlDers to develop watercourses to distribute water. £1:om 
the main system outlets provided by the ID. 

101 s.C. Taw~r1 and R.K. Sha1'll8: Impact of the Performance of the 
Indo-German Agriculture Project l<angra. Palallpur, H.P.: Dharall8 Light 
Press. n.d. 
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In addition to its irrigation activities, SclAD has responsibility 
tor conservation activities on private, common and waste lands and 
erosion control on water~hed8 (Chapter 11, Section C .3). 

Tide unit of tt~ Agriculture Department appears to be a strong 
co.ponent of the overall department. In addition to the Joint Director, 
the unit has two Assistant Soil Survey Officers trained at the B.Sc. or 
H.Sc. level and 16 Assistant Soil Conservation Officers with six months 
special training in soil conservation trained at B.Sc. or M.Sc. level and 
10-12 years field experience. At tile fiela level, the work of the So11 
Conservation wing is illlpl"~mented by 47 Agricultural Inspectors and l4~ 

Agricultural Sub-Inspectors. The SCIAD also employs 13 diploma level 
Junior ~gineers. This cadre is responsible for all activities of seIAD. 

For FY 83-84, seIAD reported a budget of approximately Ra. 13.96 
million <$1.4 million) for its various 8011 conservation projects. For 
irrigation activities for FY 1984-85. SeIAD has requested Rs. 11.4 
million ($1.1 million). 

4. Tt~ Rural Development Department (KO): 

This department, which grew out of India's earlier community 
development programs, is strongly oriented to work at the block level and 
has activities in collaboration with tt~ local government units, called 
paucLayats. In Himachal Pradesh. the RD is engaged in the following 
irrigation-related activities: 

Assisting panchayats to finance and impleaent minor repairs to 
cOllmlunity kuhls; 
Under its Integrated Rurt'.l vevelopment Prograll, providing subli';.dized 
loans to sll8l1 and marginRl ial1llery, II portion which they lIIay .• I1Vt'!lt 
in irrigation facilitleMj and 
With fund1ii~ frOlD the center's vesert Development Prograll, 
constructing nev flow cchemes in the regions of Lahsul-Spiti and 
Kinnaur. 'l'hese systems are subsequently operated and maintained by 
the ID. 

In FY 83-84, the RD has a budget of approximately Ra. 3.5 million 
<*350,000) for its work with community kuhls. This modest figure 
translates into 'a very lillited budget at the block level, about $5,000 
per block on the average. In one block visited in Kangra District, an 
area reported to have a total of 80-90 community kuhls, the total budget 
for this activity was Rs. 80,000. 7t~se funds are used for small repair 
projects not exceeding Rs. 50,000 in coat and are I18tclJed by a 12.5 
percent contribution from the beneficiariesj usually in labor, but 
sometimes in cash. Tl~ RD is headed at State level by a Director ~ 

Joint Secretary. At District level, there is a Rural Development Agency 
witll the Deputy Commissioner as Chairman. He is uss1tJted by an 
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Additional Rural Hallstrate (Development), Project Officer, Assistant 
Engineer, Lady Circle Supervi80r in charge of women's program and Block 
Development Officer. BeBides repair of kuhls and sll8ll water supply 
schemes, the Rural Development Agency has responsibility for a number of 
otl~r programy involving training, rural employment and nutrition, among 
otLers. Irrigation works and other activities involving physical 
infrastructure repair or construction, is implemented by a corps of 
engineers ooaded by an Executive Engineer at State If!vel, 12 Ass'istant 
Engineers at District lev;!l and Junior Engineers at each of the State's 
69 Blocks. The staff members lsve comparable training to the same level 
of engineers in the ID. 

5. Other Resource Organization~: 

In addition to the three mainline irrigation organizations desribed 
above, tl~re are several otl~r important resource institition8 ttmt 
Bl~uld be mentioned. 

8. Aaricultural University 

The Himachal Pradesh Agricultural University has campuses in 
Palampur and in Solan. While both are engaged in teac~ing, the Palampur 
campus is more involved in graduate training and research. For the past 
several years, the Soil and Water Management Deparment has been involved 
in various studies concerned with watershed management, and 
plant-soil-water relationl3h1ps and has conducted some limited research on 
water losses in selected flow irrigation schemes. The Department of 
Economics has conducted a limited amount of research in irrigation 
economics and plans to do more. The University appears to have good 
interaction with the Agriculture and Horticulture DE:partllents, but only 
very limited involve~~nt with the ID. 

b. Polytechnic lnstitutes 

Also of importance are the two Polytechnic Institutes located in 
Sundaruagar and Ham1t'pur. These institutes offer a three-year diploma 
program with specializations in several fields including civil 
engineering. Tt~ curriculum in civll engineering inclt¥des some 
i,nBtruction regarding irrigation. The polyteclmics are the source of 
most of the Junior Engineers employed by the irrigation implementation 
agencies. With the proposed establishDent of an Engineering College in 
the state, the availability of engineers from within the state is likely 
to enhance in future. 

c. Agricultural Extension 

In additiou to tl~ Soil Conservation Wing, tl~ Agriculture 
Uepurtment las an active program of extension activities carried out 
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-through 8ubject I18t'~~lr specialists at the district level and extension 
officers at the bloc~ level in tl~ 69 develo~ent blocks in the State. 
Currently there is discussion between the World Bank and the Extension 
Wins about introducing the Training and Visit (T&V) system. 

d. Departme~t of Horticulture 

Because of the importance of horticulture products in the State, 
there is a separate DepartJIent of Horticulture. Few of the important 
horticultural crops grown mostly in the middle hills region now depend 
upon irrigation, practically none of tt~ important peach, plull, apricot 
and pear crop is irrigated, for example. The Director of Horticulture 
believes that much of the potential for future growth lies with. the 
production of certain tropical fruits in the lower hills region where 
rainfall is loweJ:. He sees a greateI' interaction between irrigation 
development and horticulture producton in the future and recognizes the 
need for greater interaction among tl~ other concerned departments. 

The Department maintains offices in all of the twelve districts in 
the State. There are senior subject matter specialists at the 
Directorate level in Simla. For administr.ation of the extension program, 
the State is divided into two zones. T.l~ subtropical zone io 
adainistered by an Additional Director of Horticulture. In addition to 
bis overall responsibilities, the Director also adalnisters the teaperate 
zone. There are three Deputy Directors with headquarters in Una, Kulu 
and Simla. At district level, a District Horticultural Officer is 
responsible for extension and in most districts, a Horticultural 
Developaent Officer is responsible for management of departmental 
orchards. Horticultural Inspectors are available at block level. At the 
,village level, the extension prograil is iaplelllented by the Village Level 
Work.er wi~ is a functionary of the Rural Development Department. 

The Department's responsibilities are to provide service and 
asaistance in development of all sectors of oorticulture; plantation, 
input supply, production management, plant protection, plant nutrition, 
credit, marketing and processing and development of ancillary activities 
like bee-keeping, floriculture, mushroom cultivation, etc. 

e. Forestry Depart~ent including Soil Conservation (Forest) 

The Forestry Department including 5011 Conservation (Forestry) is 
responsible for managing much of the watershed that provides irrigation 
w~ter. Watershed management is important to irrigation because it 
influences the amount of silt produced, tt~ magnitude of floods, duration 
of flow and recharge of groundwater. 
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The Forest Department is organized under the Chief COlWerwtor of 
Forests. who is assisted by 10 Conservators of Forests and 37 Deputy 
Conservators of Foresta. Consarlntors of Forests have responsibility for 
scientific management of forests includina exploitation. plantations and 
protection aud construction of forest roads. aaintenance of dep?ts. etc. 

Deputy Conservators of Forests have responsibility for IMnagement of 
forest business. financing and operations within the working plans of the 
Chief Forest Conservator aald r!orest Conservators. Range llanagement on 
specific ranges is under the charge of a Forest Ranger assisted by Deputy 
Forest Raugers and Forest Guards. 

Tt~ State has a goal of bringing at least 50 percent of its area 
under iorest cover. In accordance with the Prille Hinister's 2o-Point 
Program, social and farm forestry is given emphasis. Dul'iug 1982-83 
afforeotation was provided on an area of 19.700 hat 13.700 ha under 
social forestry programs. The target for 19a3-84 afforestation is 15,000 
he. Emplssis is also being given to fuel and fodder species. 

The Soil Conservation DepRrtment in the Department of Forestry is 
concerned primarily with protection of watersheds by refore&tation and 
engineering works. The department is headed by a Director with a deputy 
officer for watershed management and planning, an executive engineer. a 
hydrologist and two chief foresters, ODP. at the Simla office and one at 
Dharamsala. There are five d\l!puty foreatry officers under each chief 
forester and three or four rangers under each deputy forestry officer. 
These officers along with six assistant soil conservation officers have 
responsibility for all of the field operators in the d1~tricts. Officers 
trained in fores try discipline are 8iven specialized so11 conservation 
training at training and research institutes maintained by tne Indian 
Council of Agricultural Research. 

6. Civil Administration 

1'01' purposes of civil adllinistration. the State is divided into 12 
districts. These are further subdivided into tehs11s. and in some cases. 
sub-tehsils. Table 1. The Chief Secretary haa overall reponsibility for 
c1viI administration. Deputy Colllll1ssioners are responsible at district 
level. They are responsible to Divisiooa1 COllllissioners who are in turn 
responsible to tIe Ctdef Secretary. Deputy Commiesioners are assisted by 
an Additional District Magistrate and General Assistant. 

Development programs are carried out through 69 Development Blocks. 
At district level, the Deputy Coam!ssloner chairs a Rural Developllent 
Agency which is responsible for tlese programs. Tie Deputy Commissioner 
is assisted by an Additional District Magistrate (Development). Project 
Officer. Assistant Engineer (Developaent). Lady Cirle Supervisor in 
charge of women's programs and Block Development Officer. The governing 
bOdy lays out programs for the district within t!e framework of 
gUidelines issued by the State Government. At the Block level. programs 
are implemented through tie 810ck Development Officers. 
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Table 1: Ad.in1strative Divisions/Subdivisions in Himachal Pradesh 

District 
1. Bilaspur 

Subdivisions 
Bilaspur 
GIUll8rvin 

1'ebails 
Bilaspur 
Gluaarwin 

Sub-1'ebsils 
Shri NaiDa Deviji 

2. Cballba Chuba 
Cwrah 
Pangi 
ISharaour 
Dalhousie 

Chaaba 
Cwrah 
Pangi 
Bliaraour 
Bhattiyat 

Salooni 

Siwnta 

J. Haairpur Haairpur 

Badsar 

Haairpur 

Badsar 

Nadaun 
Sujanpur 

4. Xangra ICangra 
Palallpur 
Nurpur 
Debra Gopipur 

ICangra 
Palalllpur 
Nurpur 
Debra Gopipur 

Jaisinghpur 
Indora 
KWndian 

5. Xinnaur Hichar 
Xalpa 

Pooh 

Nichar 
)(alpa 
SaDgla 
Pooh 
Moorang 

Hangrang 

6. J<ulu J<ulu 

Ani 

J<ulu 
Nirmand 
Banjar Ani 

7. Lahaul-Spiti Labaul Spiti Lahaul Spiti Udaypur 
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Di&trict Subdivi8iona Tebsi18 Sub-Tebsils 

8. Handi Handi Mandi Twnag 
Chachiot Balichowki 

Jogindernagar Jog1ndernagar Bharol 
SarkaShat Sark.agbat sandbol 
Sundernagar 
braog 

Sundernagar
)(areog 

9. Siala Siala Siale 
Sun! 

TheoS 'l'heog 
Kotkbai 

Rampur RalDpur Nankbari 

Kumarsa!n 
Chopal 
Robru 

Chopsl 
ROMU 

Nerwa 

Jubbal 

10. Sinur Nahan Nahan 
Renuka 
Shillai 

Paonta Sahib Paonta sahib 
kajgarh Pachbad 

Rajgarh 

11. Solan Solan Solan 
Kasauli 

Halagarh Halagarh Rallshahar 
Ark.i Ark! 
Kandaghst Kandaghat 

12'. Una Una Una Haroli 
AIIb 
Bangana 
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7. Financing and Credit 

Financing of irrigation development is primarily through loans or 
tr&nsfers from the central Governaent (called plan funds, i.e. approved 
under State and Center Development Plans). Operation and aaintenance 
funds are from non-plan funds prOVided by the State. 

For ID schemes, except for some increases in land revenues because of 
Idgher assessments on irrigated lund, investment in development is a full 
subsidy, water charge receipts do not cover costs of O&M. (See Section 
5D) Traditionally, this investment has paid for facilities for diversion 
and distribution of irrigation water down to outlets serving about 40 
hectares, recently main systems distribution have been extended to 
outlets serving ) to 8 hectares. 

Under the Project, development of watercourses and field channels 
along with land development on individual farms is Z'equired as part of 
the project. 

For S~/AD schemes, wldch include field channels and land development, 
about 50 percent of the initial public cost is an outright subsidy. The 
remainder is met by appropriations by the State to provide credit to 
small aud marginal farmers. (See Clapter II, Section C5). However, there 
are ceilings on subsidies to individuals and schemes, 80 some additional 
priYBte financing, Illostly through commercial banks, adds to the total 
investment. How much the private investment in irrigation development 
amounts to is unknOln1, but it is probably relatively small. 

Except for a 12 1/2 percent matching requirement, capital investments 
in irrigation made by the RD are publicly financed with no repayment 
obligation. 

On public schemea under the Irrigation l>epartlilent, annual 
appropriations are made for operation and maintenance. About 12.5 
percent of the annual bu<l~et goes for O&M. For private kuhls and 
facilities constructed by seIAD and RD, operation and maintenance is the 
responsibility of the users. 

St~rt-tetu crop loaus are prol~ded principally through primary 
Agricultural Cooperative Societies, but also by commercial banks. (See 
Chapter II, Section C~) 
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C. The Foci of Agency Efforts 

For all three of the principal illplellenting departments) irrigation 
development is .one of the major activities, an activity to which they 
contribute wldle carrying out other important, and cOlletilles, competing 
ID8ndates. Having irrigation activities embedded in departments with 
broader I18ndates is not all bad. It means, for example, that good 
engineers in ID construct irrigation systells and that RD ties irrigation 
work to the local cOllllunity through its close contacts with the 
panchayats. On the other hand, it leaves the State without a speciaJ 17.ed 
irrigation agency for irrigation water management. 

The preoent approach to irrigation development by these agencies 
tends to be less than comprehensive. Prillary attention is given to 
constructing works wit!! less attention to water utilization for increased 
agricultural production. For (':tample, consistent with its mandate to 
construct new irrigation faciltles, the ID seells to focus on maximizing 
the creation of irrigation potential. Irrigation potential is defined as 
the area of land that is suitable for agriculture, which lies below the 
head of the outlet and which could be served by the volUlle of water being 
supplied to the system using a standard "duty" of water for calculation. 
In nearly all cases, the actual rCA greatly exceeds the actual number of 
hectares being irrigated in a particular system, often the actual 
irrigated area l18y be only 60 percent or less of the planned CCA. 
Nevertheless, it is irrigation potential which is reported as the 
acco.plisw~Qt of the construction-oriented ID. Crop and soil water 
requirements are not included in design and operational decisions. 
Design criteria that utilize a fixed water duty (usually reported to be 
one cusec per 150 acres) clearly will result in over-generalization 
regarding the specific water reqUirements of any particular site and l18y 
be a partial explanation for the low rates of water utilization 
reported. The approach of the Agriculture Department in designing its 
systems appears to be equally sillplified. 

The focus on CCA and the inadequate use of agronomic data in system 
design 1s exacerbated by the present rule which divides responsibility 
for system operation into two tiers. The main works are operated and 
l18intained by ID down to ttJe outlet, or chak, level, a unit cOllllll8nding 
froll 5 to 8 hectares and involving perhaps twice as many famers. Below 
the outlet, the State exPects that the· chalt "group" will develop and 
lIl8intain the physical facilities to distribute water from the public 
outlet to the individual farm plots and implement an orderly systell of 
water allocation among tile users. This is not an unreasonable division 
of responsibility but its success depends upon several preconditions. 
One is that the main system facilities operate satisfactorily and provide 
a reliable water supply to the outlets. Unfortunately, this often is not 
the case. Farmer inaction, or farmer disorganization, is then 
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attributed as a "social" problem, without recognizing teclmical 
sbortcoll1ngs that influence famer behavior l18y exist. A second 
prerequisite of successful famer action at the chak level is that the 
State be prepared to assist iarmers in carryin~ out the functions that 
have been assigned to them. This does not mean doing the job for theil, 
but rather providing tech1l1clll advice, orgauizational assistance and 
perhaps limited financial aid to plan and implement the work to be done. 
Often the separate roles of the faI1ler and the goverIllllent agencies are 
not well defined or understood. 

One result of these various factors is the pervasive problem of low 
water utilization mentioned above. Low water utilization is simply 
another Ileans of referring to the gap between planned C(;A and actual 
irrigated area. The delivery of water to the farm fields as intended in 
the project design does not occur. Direct and interrelated reasons for 
this seem to be inadequate control structures and operation of the l18in 
system, lack of watercourse facilities and absence of water user 
organizations. 

The SC/AD, sometimes working with much smaller systems, such as a 
lift system for a single farm, tas usually adopted a more comprehensive 
approach to irrigation development. Nearly all of the individual pump 
systems observed had a developed physical layout for distributing the 
water throughout the ferm. Often, the costs of the distribution system 
were part of tbe original inveatment. But the Sc/AD has. a less 
cOllprehensive approach to the community water harvesting facilities that 
it constructs. In two such projects observed the Sc/AD had built 
storage tanks with little or no provision for delivering water from them 
to nearby fields and with no attention to protecting tl~ adjacent 
watershed of the tank. In other words, there was no technological or 
organizational effort to integrate the tank into a self-sustaining minor 
irrigation system. This situation is now being improved and this project 
ailiB at elimination of such conditions. 

D.	 !!neficiary Participation 

Himachal Pradesh views itself as a welfare state, but it also stands 
as a democratic state. These tvo ill&ges sometimes have opposing 
consequences for farmer participation. However, the history and nature 
of irrigation works in the State appear to favor farmer involvement and 
participation. A large portion of the existing irrigation systems are 
presently farmer-aanaged, and nearly all are small. This small size 
should be a positive factor for involving the water users in a variety of 
manage.ent and maintenance activities.lll 

11/	 For example, tbe team was provided information on completed kuhl 
projects in Dalhousie Circle (Chamba District). Of the 55 completed 
projects, 8j percent were systems of less than 100 ha. and 64 percent 
were less than 50 118. 

( 
I~'/ 
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1. Initiation of Project Requests and 'Se1ection of Projects 

Rural people in Hill8cbs1 Pradesh participate in initiating requests 
for project assistance. The process of requesting irrigation asaistance 
seells to follow the general pattern that Bnargava has identified in 
Xarnataka. Most initiatives begin with representations fro. local people 
to their rliucal . representatives or directly to the teclmica1 
agencies. l2 ID projects are identified initially in this manner. 
Following exaaination for feasibility, sche.es actually subalitted for 
budg~t approval become the sub-set of the locally-requested projc\:ts 
judged by the department as being technically and econo.ical1y feasible. 
In tl~ Rural Dtave10paent Department)) priorities are fixed by the 
Panchayat SaIIlti in response to block-level requeats coming through the 
various panchayats. 

Recently, tl~ ID has begun another process of project identification 
which parallels that described above. This is the HasteI' Planning effort 
in wW.ch possible lIinor irrigation projects in each tehsi1 (sub-district) 
are identified and compiled in a tehsil plan. Forty-nine of 54 proposed 
master plana have been finalized and the remaining five are under 
investigation or are being finalized. Water SOU1"ceS are selected in 
consultation with Pradhana, prollinent water users of the area. Users are 
employed for surveys, investigations and execution of the sche.es and are 
paid for their services. The extent to which local representations are 
used to prioritize among the various projects identified for any 
particular tehsil is not clear. Particul~rly in ID irrigation projects, 
there appears to be little beneficiary participation following the 
initial request stage. Recently, there appears to be an effort in this 
direction to associate beneficiaries. 

2. Po}.icylHiaaachal Pradesh Minor canals Ac t 

Tt~ large role tl~ ID has assumed in all facets of irrigation 
development seells to reflect the basic tone of the legal· proVisions 
contained in the Himachal Pradesh Minor Canals Act, 1976, which became 
operative in April, 1970. I'he ~ provides the State with broad povers 
to regulate the supply of water to irrigation works of various kinds and 
to regulate the distribution of water to users within a given system. 

The Act explicitly recognizes a category of irrigation schemes which 
are community operated and managed. These are designated 8S Schedule II 
systems and are defined as irrigation works oerving more than one iaraer, 
commanding more than 8 l~ctares and not owned or operated by the 
Government. While this class of systems is thus legally recognized, 
operation and uDage.ent of such systems can be appropriated by the 
government 1f the cOllllunity is judged to be carrying out operations in a 
manner lsrmful to the rights of others. The present irrigation law does 

121	 See: B.S. Bhargava, KinoI' Irrigation Administration, New Delhi: 
Ashish Publishing House, 1980. 
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not provide any affiraative provision for water users to organize into 
legally recognized organizationa with specified rights and 
responaibi1ities. However, if no I18W1ger and repr~sentative of the 
sbarem1ders has been de:signated, tLe collector may require, by 
proclamation, the shareholder to nominate one. If this is not done by a 
specified time, the collector may appoint such a manager/representative. 

In contrast to these cOllllunity operated SCheDl";ii the Schedule I 
systems under the Act are toose owned and operated by the governaent. No 
records have, however, been co.pi1ed, identifying the nwaber of 
irrigation works in these two categories. However, a roster of Schedule 
I and Schedule 11 systems at the time the Act was' promulgated was 
appended to the Act. This roster includes a total of 361 
goverDJIent-managed srstems. This includes 212 kuhls originally built and 
operated by communit1~s. The remainder are publicly built kuhls. Since 
1976 an additional 75 community kuhls have been rehabilitated by ID. Only 
a fraction of the total Government operated kuhls are listed. 

The Act also provides for irrigation works to be transferred from one 
category to another. COllllunity systems can thus b~co:De 

government-managed systems by the initiative and consent of the water 
users or if the government judges that the cOlIIDunity'a operation of the 
systell is detrimental to the welfare of others. 

For both categorles of systems, the right to apportion water shares 
between and within irrigation systems lies with the State. In 
government-managed systems, the government bas the responsibility for 
preparing a "record"' for each system indicating the rule of irrigation in 
that place and identifying the rights to water held by the various water 
users, inc1u<!ing lIi11 operators. For cOllllunity-managed systems, the 
government an fix the amount of land that can be irrigated, establish 
the amount and kind of water rates that can be collected by the community 
and regulate the supply and distribution of water to and from the main 
canal of the system. 

3. Relation to Activities of the Irrigation Department 

a. User Operation and Maintenance oi Irrigation Facilities 

Operation and l18intenance of irrigation facilities by the users 
has the adval'.tage of relieving the public sector of th!a cost and for 
providiug O&M staff. Because of the remoteness of many of the schemes, 
logistics for supporting O&M staff is difficult and costly. Accordingly, 
efforts should be made, at least on a triaJ. basis, for developing the 
capability of users to operate their own systems and testing the 
effectiveness of this approach. Traditionally, community kuhls have been 
operated by the users, so there js considerable basis for presuming that 
this approach would be not only feasible but effective. Basically, the 
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principle applies equally well to any scheme, whether a new one or 11 

remodelled commuuity kuhl, although users may be more experienced in the 
lstter case. The three agencies have different strategies regarding 
beneficiary participation. For seIAD and RD schemes, operation and 
maintenance remains with the users after the scheme is constructed. ID, 
in contrast, assuses permanent responsibility for the recurrent tasks of 
ope'rating and l18intaining the facilities that it constructs. This was 
true even when it remodelled or rehabilitated traditional community kuhls 
which were originally constructed and maintained and operated for many 
years by the users. 

For community kuhls, ID provided assistance only if the irrigation 
community, acting through the concerned pancbayats, passed .~ resolution 
agreeing to turn over operation and management (O&M) of the system to 
ID. This turnover meant that tlle ID assumed full rights and 
responsibilities to operate and maintain the irrigation works down to the 
public turnout, or cbak level. 

The full consequences of this policy are not known at this Ume. 
No detailed studies of the organization and operation of traditional 
community kuhls is available, thus no judgment can be made on their 
present operations and' performance. There is evidence that these have 
persisted over long periods of time, perhaps several centuries or more in 
some cases and there is some feeling that many of the systems have fallen 
into disrepair and require government assistance. One could speculate 
about the reasons for 'this, but no firm evidence of why this is happening 
is available. 

Post-project responsibility for operating and maintaining the 
kulll.s taken over shiftec1 these costs from the community t~ the ID. More 
of the ID budget is tlws permanently committed for maintea,nce and more 
of the ID staff has to be aEsigned permanently to look after OiM 
activities. In sum, government activities p8r118nently replaced former 
community responsibilities and tle community of vater users made directly 
dependent upon the future policies and actions of the ID. 

The former policy had tie positive effect that some ancient kuhls 
were improved or, if in complete disrepair, restored to operation. 
Toough capital investments were increased, recurring total l18intenance 
costs, wooever is responsible for ,them, soould be decreased. Studies of 
analogouQ systems in Nepal aDd in parts of Southeast Asia suggest that 
labor requirements for operation and maintenance could amount to as much 
as 20-30 days per cultivator annually. 

Reduction of community involvement in the traditional systems may 
not have the desired result of providing a more reliable water supply or 
of increasing tlle area irrigated. The assumption that the government 
agency can manage the main system better than the community is yet to bc 
cstablished. 
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In fact, the r~verse may be true. Training and experience of ID staff is 
largely in design and construction. Hiring the former cOllllon irrigator 
(Kubli) as irrigation staff with flexibility to follow the old rules 
would be helpful. Another assumption winch l118y be faulty is that the 
existing water users will be prepared to tlhare an increased water supply 
with new water users rather than use it themselves. One former community 
kubl visited by the Study Team illustrated this point well; farmers in 
the "extension area" recei \"ed a very erratic water supply because the 
original water users asserted rights over not only the old supply but 
also over a significant portion of the added supply. This illustrates 
that the Minor Canals Act even though it assigns prime responsibility to 
government can operate ·succp.ssfully only tm:ough a combination of State 
and cor:,lIluni ty efforts. 

Present policy leaves tlu! RD as the sole agency responsible for 
rehabilitatil1g cOlllluniy kuh1s, but RD's r,esources are very limited. In 
these cases, operation and maintenance remains the responsibility of the 
users. Studies of traditional community systems under this Projp~t 

should reveal wletber or not tl~re is a need for bolstering these efforts. 

b. Need for Organization 

Irrigation development requires attention not only to teclmology 
but also to organization.. Past studies have shown a clear relationship 
between beneficiary participation and beneficiary organization.131 
Only wben local people are organized are they able to regularly and 
productively participate in externally-controlled actiVities. Thus, the 
lack of beneficiary puticipation in most irrigation development 
activities in Hiuchsl Pl:,adesh is not surprising since only elementary 
efforts one been made by the irrigation agencies ::0 assist in group 
formation, however, the ID has recently initiated efforts to establ:J,sh 
societies. Hone of the three agencies at present is adequately equipped 
to deal with this organizational dimension, a significant obvious 
constraint to future irrigation development and management below the 
outlet. Attention to appropriate local organization could significantly 
enhance the payoff 
of the State investments being made. For example, when kuhl remodeling 
is planned to cre&te new command area, careful preproject involvement of 
the old and new beneficiaries is necessary for there to be any hope of 
water reaching t~ extenD10n area. 

131 See for example: Robert Wade: "The Social Respons~ to Irrigation: An 
Indian Case Studl,". Jour. of Development Studies 16(1), October 1980, 
p .2-2~; also Norman Uphoff. Unpublished Field Report on the Gal Oya 
Program. Cornell University, 1982-83. 
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Of course, the need for water t!8er organization is not limited to 
flow scl~mes. A lift scheme serving a group of. farmers is complicated to 
manage in any event but the more so if tte water users are not organized 
to articulate tbeir individual demands, coordinate their cropping 
patterns and allocate water from outlets. The agencies implementing 
irrigation ~rojects in Himachal Pradesh appear to be aware of the 
problems of poor water utilization and irrigation lik.nagement through 
community-baaed strategies, tl'Ough they have not been able to involve 
the.se1ves due to various constraints sucL as inadequate institutional 
strength and finances. 

c. Water Rotation/Warabandi 

In addition to assistance to community kuhls, preliminary thinking 
ot ID about the use ot water rotation procedures further illustrates the 
need for further preparation in the use of community-based strategies. 
In northern India, the commonly-used system of water distribution is 
known as w~rabandi. Waraoandi basically uses a roster of turns to rotate 
the stream of water from tie cutlet allong the farmers in a chak. Based 
on his proportionate land tD1dings under the chak, each operator is 
assigned a specified period of time when t~ has right to draw water from 
the public outlet. At present there is popular interest in India in 
applying the warabandi method wherever water distribution problems are 
encountered. 

l'he ID is considering applying warabandi in the systems of the 
State as a solution to their water utilization problems. The apprc:lch 
being considered is a rather legalistic one, drawing on the right of the 
government to establish an irrigation record as provided in the Minor 
Canals Act. Evidence froll elsewt~re in India and other countries 
suggests that implementing a successful system of rotational supp11 , such 
as warabandi. requires the following preconditions: 

A shortage of water;
 
Appropriate physical facilities to carry water to the designated
 
rotation units;
 
A well managed system that ensures reliable water s~pplies to the
 
point of rotation; and
 
Some form of social control among those who share in tl~ rotation.
 

There is no evidence in Himachal Pradesh that attempts to 
implement warabandi would select locations with the above conditions in 
place or that complementary efforts will be undertaken to c~eate the 
needed conditions. The initial document prepared by the ID to introduce 
warabandi in the State stresses enforcement procedures for obtaining 
compliance but tids would require incentives, involvement of farmers and 
setting u? of a suitable organizational structure for itD implementation. 
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4. Experience with Beneficiary Participation in Himachal Pradesh 

While there is little evidence of farmer participation in irrigation 
development in Himachal Pradesh there are counter experiences in the 
State in other subsectors. 

One of these experiences, about which the Team had little 
information, is a program of the Horticulture Department for the 
establis1Dent of packing bouse cooperatives for fruit producers. Such 
cooperatives have an adivsory comm~.ttee which includes several farmer 
members. 

A second experience with community participation comes from the 
Indo-German Dhaula Dhar Project. This project ia concerned with the 
protection of hill lands and watersheds in the Kangra region. It 
explicitly endorses a community self-cliE!lp approach and advocates the 
formation of communi\}-l~vel Belf-l~lp groups for implementation of 
V8rious project acti'~ties. The project also has created a new 
village-level. role, the village motiV8tor, who acts as a link betwt:?n the 
community and the project staff. 

In 19~2, the project sponsored a very interesting seminar on the 
topic of local participation aud development.141 This seminar was 
attended by both government officials and representatives of various 
non-governmental organizations (NGOs) none of which are based in Himachal 
Pradesh. It reviewed the topic and indentified the interest of both 
politicians and bureaucrats as a major constraint to a self-help 
approach. The implication was that both politicans and the government 
bureaucrats have much at stake in advancing development activities in 
which government has the major role and exercises major control over 
resources. Nevertheless tile seminar participants remained firm in their 
~asertions that little success could he achieved without significant 
community involvement. 

These experienc~ 3 may provide important examples for ile~r directions 
in U)P. irrigation field. Tbe inter-agency Implementing Committee 
proposed for this Project includes two members, one from Forestry and one 
from Horticulture, familiar with these experiences. Their experiences 
may be very useful in recognizing the needs for and possibilities of 
greater user participation in future irrigation projects. 

14/ !!'port of tbl" Seminar on Promotion of Participation of Village People 
aDd their Mobilization for Self-Help. Palampur: Indo-German Media 
Service, 1982. 
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5. Subsidies and Local Mobilization of Resources 

Irrigation in Himachal Pradesh ,is heavily subsidized by the state. 
Small and urginal farmers and farmers in scheduled castes can. receive 
partial grants and low cost loans to finance irrigation investments. 
Electrically-powered pumps, ei ther ind!vidual or public, are supplied 
power at subsidized rates. For public lift systems visited, only a 
portion of the actual costs of operation is charged. In public systems, 
both 11ft and flow, farmers. are assessed irrigation rates which are set 
low; and often not collected. 

Typical water rates for various crops are: 

Flow lrrigation Pumped Irrigation 
(Rs/ha) (Rs/ha) 

Sugarcane 41.6 83.2 
Vegetables 20.75 41.5 
Paddy 
Maize 

24.5 
14.1 

49.0 
28.2 

Wheat 14.8 29.6 
Oilseeds 16.0 32.0 
Fodder 9.5 19.0 

Where more than one seasonal crop per year is grown, the annual rate 
is the sum of the rates for each crop, tlus a paddy, oilseed, vegetable 
sequence as at FIS Samlotti would be 8~ocssed 61.25 Rs/ha. The average 
irrigation cropping intensity in the State is about 170 percent. 

At their 1982 Conference, the State Ministers for Irrigation 
estimated O&M costs in hill areaa at Rs 150/ha. The Conference 
recommended that water rates be Increased to cover full O&M costs plus 
one percent capital recovery.lS Apparently, no State has moved to 
implement these recommendations. Given that water rates are set by State 
legislators, the political difficulties of raising them are obvious. 
GOHP officials indicated tlst they consistently seek legislation to 
increase water rates and have hBd some success over the years. A special 
committee has been set up by COHP to review water charge rates. 

ill Summary of Conference of State Ministers of Irrigation and Flood 
Control and Command Area Development, held in Madras, 15 Dec 1982. GOI, 
Ministry of Irrigation, New Delhi, Sept. 1983. 
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Inforaation provided by ID on a sample set of prospective subprojects 
to be used for economic analyses gave projected Operation and Maintenance 
costs. lor ten flow irrigation schemes, scbemewise average O&M cost was 
Rs 542.5/18/ann. with a range of as 213/ha/ann. to Rs 1,214/ha/ann. For 
six lift schemes, the average was as 1,678/ha/ann. with a range of Rs 
984/ha/ann. to Rs 2, 785/ba/ann. For five remodelling schemes, the 
average was Rs 401/ha/yr. ranging from Rs 109/}~/YL. to as 752/t~/yr. 

The total water charge assessed in the State is not know. Much of 
the irrigated area is still community-managed and would not be subject to 
water charges. Much of the remainder is new or still under development. 
The repair and maintenance budget of ID for 1982-83 is as 12.07 million 
($ 1.2 1I111ion), up froll as 7.19 million in 1980-81. Water charge 
collections for 1982-83 totalled Rs 0.14 milli~n, up from as 0.07 million 
for 1980-81. Water charges are not the only source of increased revenue 
for irrigation. Land revenue assessments are approxim8tely doubled. 

One reason advanced tor low collection of water charges is the 
complicated procedure for collecting them by Revenue Department and 'lot 
by ID directly. Separate revenue staff to be permanently employed in the 
Irrigation Department is under consideration. Because they are assessed 
on the basis of cropped area rather than amount of water delivered and 
because they are collected as general revenues, there would be no direct 
relationship between performance of an individual system and the return 
of water charges by that system, in any case. 

The traditional approaches of both Agriculture and Rural Development 
were more effective than that of ID in lIobilizing local resources. 
Several of AD's progralls require farmer financing. Partial grants and 
low interest loans are available for small and marginal farmers who 
comprise a large share of the farmers in the State, and for scheduled 
castes.16/ Historically, ID has not been charged with the 
responsibility nor provided the finances necessary to carry out 
mobilization of local resources. 

Financing development of c03llunal distribution facilities below 
outlets is normally considered the responsibility of the beneficiaries. 
However, GOI directives provide for constructing watercourses to lead 
water to 5 to 8 ha blocks at project cost on all ongoing and new 
irrigation projects inclUding modernization projects. Under GOl policy, 
a 50 percent subsidy, one-half provided by tha Center and one-half by the 
State, is available to support these developmenta under approved Command 
Area Develo~ent Projects. Because of problells of financing at state 
level, this policy has been only partially operative in India. In BOlle 
States, for donor-financed projects, the State has included these 
facilities as project costs, proposing various steps, such as increasing 
the water charge rates, to recover the extra coats. 

16/ Marginal farmers are those w1ding less than one hectare. Small 
f~rmers bold bewtween one and two l~ctares. 
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For kuhl.s rehabilitated by the Rural Development Department, 
beneficiaries are required to directly contribute one-eighth of the costs. 

The Desert Development Program supports integrated development in 
cold desert areas of Spiti subdivision of Lahau1 and Spit! District, 
using funds provided 50 percent by t~ Center Government and 50 percent 
by the State. Main components are irrigation and afforestation. The 
program is relatively small. No Project activities are scheduled in this 
subdivision. 

l'be Sl!a11 Farmers Development Agency has a program to assist small 
a~d marginal farmers. A budget of Rs 0.5 million ($50,000) is allocated 
to each of the 69 blocks in the State. Under the Integrated Rural 
Development program, subsidy of 50 percent is provided for purchase of 
pump sets (about 70 percent of the budget) for planting fruit or fruit 
trees. 

The small scale of most irrigation systems in Himachal Pradesh and 
the dominance of locally created kuhl. systems presents a strong 
opportunity to base future irri~&tion deve10p.ent on greater mobilization 
of local resources. Ibis is likely to be achieved only if: 

State policies regarding subsidies are significantly reworked (no 
doubt, a polit1~al1y unpopular approach); 
Agency capacity (including professional ski11s~ incentive structures 
and procedural arrangements) to relate to and work with community 
groups is radically increased; and 
Significant incentivee are provided and requirements are included for 
local groups to mobilize their own resources. 

In many places in South and Southeast Asia, not only local labor and 
finances need to be 1I0bilized but also local knowledge and experience. 
The small size of minor irrigation systells and their scattered locations 
normally make it difficult for tl~ development agency to directly collect 
the data and information necessary for location-specific planning. 
Development agencies are aware that mobilizing local knowledge and 
experience regarding croppiug patterns, soil types, drainage patter",", 
stream flows, property boundaries j etc., can be of illllense value for 
preliminary deoigu efforts and can be valuable checks for preconstruction 
evaluation. It appeare, wwever, that agencies in Hiucha1 Pradesh could 
improve procedures to mobilize this important information resource in 
their planning and design processes. 
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E. Large Institutional Issues 

The previous discussion leads to identification of several important 
institutional issues needing attention if irrigation developmen~ in 
Himachal Pradesh is to proceed satisfactorily. Resolution of these 
issuea will be necessary for tbe succeaBful expansion of irrigation, 
increasing the irrigated area toward tbe upper limit of about 340,000 
hectares and for the intensification phase, managing the existing 
commands effectively to support more intenBi\~ agricultural production. 

1. Jhe Need to eonsolidat~-l~rr1ga~onRe~onBibil1ty 

As already noted, responsibility for parts of the irrigation 
development and support process is scattered across several agencies, but 
is the primary responsibility of none of them. The result is that each 
of the agencies can ouly implement a part ot the total irrigation task 
and each lacks some required skills, aome that are found in other units 
such as engineering expertise, agrir.ultursl skills or the capac1ty to 
strengthen local groups. 

For each of these three departments to acquire a full complement of 
staff needed to develop irrigation seems unrealistic and costly. 
Expecting a quick shift in the existing pattern with one group assuming 
cOllpr.ebensi\Ie responsibility seems equally unrealistic. Nevertheless, 
experience in the Philippines suggests that irrigation development 
proceeds best when one strong agency is able to enlarge its staff 
capacities (including engineering, agricultural and social science 
professionals) 80 that it can operate in an interdisciplinary mode 
equipped to work on planning and implementing both the construction and 
non-construction parts of the task. 

Tws, in Hill8chal Pradesh a strategy for institutional development 
should be concerned vith concentrating irrigation developwent capacity in 
a specialized agency in the long run while cOl\t1nuill8 to support the 
irrigation activities of both seiAD and RD and other action research and 
training institutions dealing with irrigation !latters in the short run. 
There is initial discussion in the State concerning the separation of 
irrigation activities from the other functions of the Public Works 
Departllent and this may occur in the future. 

Notwithstanding the advantages of having a single integrated 
irrigation agency, ther~ are other alternatives. Some other form may be 
lIore feasible in India. There will always be an interface between 
departments, especially AD and lD and in this Project, Forestry and ID at 
some location. The illportant principles are t~at overlapping 
responsibilities are reduced to a minillum, res}lonsibility for functions 
not now adequately covered is clearly fixed and duplication of 
specialized cadres of personnel is minillized. One approach would be to 

\~
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have an interdisciplinary irrigation wing in AD or possibly ID which 
would b~ responsible for working with faners and groups/organizations, 
for providing teclmical assistance in systel2 operation, maintenance, 
design improvements, etc., leaving construction of civil works t6''' the 
Public Works Department. This is similar to the idea of forming a 
separate "irrigation l18na.gellent cadre" being widely dlscu8s'!d in India 
with a few States actually initiating steps in that direction. 

2. The Need to Move Beyond Coustruction to Irrigation Management 

llearly all of the irrigation activities in the State are aimed at 
building new irrigation works or repairing ezisting ones. This is true 
of both ID and RD and largely true of the work of seIAD under its water 
harvesting schemes. In scIAD's work of assisting iudi \ridual farmers to 
install irrigation facilities, aore attention is given to how the farmer 
uses water for agricultural production. 

At the same tille, one hears much d1.scussion in ID about low water 
utilization and instituting a command area development authority program 
similar to that elsewhere in India. In short, there is a growing concern 
with system I18l18gement and better use of irrigation facilities. 
Superintending Engineers have been told to start putting Bome provisions 
in their budget requests for irrigation managellent schemes. These moves 
are in the right direction and sbould be encouraged through the various 
activities of the proposed Project: planning and construction of improved 
schemes, cbsk developllent below the public outlet and increased user 
participation supported by training and special studies leading to an 
improved institutional capacity to plan, implellent, l18intain and operat.e 
more effective irrigetion systems. 

3. The Need to Increase Utilization of Ezisting Irrigation Systems 

The need to increase utilization of existing irrigation systems is 
linked to the need to move beyond ~onstruction to irrigation management 
discussed in Section 2 above, ~t specifically relates to ezisting 
systells. Utilization on four publicly constructed and operated schemes 
visited rSDged froll 25-30 percent to 60-65 percent. Utilization on small 
schemes constructed under coot sblring arrangements and co_unity or 
individually operated was reported as generally higher. Apparent reaeODS 
for low utilization range from over estimat1.ons of available water 
supplies, failure of or inadequate power supply for pumping, problems 
with diversion works and canals; conflicts over water rights iI.nd, most 
pervasive, lack of distribution facilities below public outlets. On 
specific systems, reasons for difficus1ties l18y not e1ways be fully 
evident, thus a systematic approach to diagnoses 1s important. Main 
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systems difficuJ.t1es can be remedied or avoided on new projects through 
improved planning and implementation criteria. An important element of 
the Project should bt'; development of the area below the outlet, tie chak. 

4.	 the Need to Increas~ Mobilization of Local Resources for
 
lrr1gatlou Develoement
 

The sdvantages of increased mobilization ot local resources in 
irrigation development ana operationo have been noted earlier. However, 
traditionally the State was not capitalizing on opportunities to do this 
through organizing and assisting users in operating and maintaining 
aystelll8, or in reco ...er1l:1g coatt>. Farmer~ who receive €conoaic benefits 
from well-run irrigation systems often are prepared to pa)l for tbese 
services. This is evident in the case of inai victually-oWIled lift systems. 

The complelC relatlonship between tbe state and its citizens (in this 
cCise, witla regard to irrigation COBtE; ema In...e6tmentb) obviously reflects 
political pldlosopldes and matters ot political gain and loss. 'l'te 
current patterns 01 subsidized irrigatioll investment are unlikely to be 
greatly modified during tre life of tl,e Project but the goals and process 
ot modification can be put firmly in place. Tl~re Is the need to consider 
caretully the impact of tids institutional norm (balance of public and 
pri'Va te responsibility) on otler institutional components and on 
performance in the irrigation sector. 

If beneficiaries are indeed to assume tl,c responsibility for 
operating and maintaining irrigation facilities, tr,ere must exist 
incentives for doing so. l't.e direct incentive it; forgi ...eness 01 water 
charges. At present levels, users would likely prefer to have tie water 
dlarges assessed and lea'Ve thiS task to ID. This would be especially 
true if t}ere is a good chance that water charges would not be 
collected. l'1'Ll5 prerequisites for user involvement in 0&11 are: (1) a 
more realistic I:Icl.edule of water dliirge rates and (2) Mg}! likelihoOd 
tl~t assessments will be collected. 

Finally, resource mobilization is not limited to labor and money. 
Especially for flow and lift sct.emes, wldch serve communities, there is 
ample opportunity and need to mobilize local knowledge aod elCperience in 
planning and design. Systematic agency procedures need to be developed 
and training provided to achieve this. 

5.	 The Need to Identify the Appropriate Role of the Community of 
~r Users in Irrigation Development 

The irrigation builders of Himachal PradeHh traditionally ha'Ve been 
the rural cOlDlluniUes thelllsel ves. Even now, tl.eir achievellents 1n 
It'rigation still exceed that created by tbe 'Various goverWllent agencies. 
Nevertheless, tteir role in tl.e present institutional setup is a tenuous 
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one. Witk, ti~ exception ot ti.e stated responsibility 01 farmer groups 
tor developing and operating ·tite watercourses at the chak. level, tltere iE> 
no explicit statement that the role of tbe community. in irrigation 
de\elopment is recognized and valueci. l'Lus, there are few procedures 1n 
place to support communities in implementing their own irr!gcUoll 
development ac t1vi ties in contras t to agency programs that do it for 
tt.em. 'XI.e modest efforts ot tbe lUJ approach tlds style of supporting 
community initiatives, but tl.eir total impact is negligible. In 
contrast, ID is mandated to proceed very differently. In exchange:! for 
its remodeling investment, tlte rights and responsibilities of main system 
management and operation are relloved from the commcnity and lodged with 
the agency. 

There 1s a great need to review the current mix of government and 
community rights and responsibilities with special concern for the 
Buitabi.lity ot tlds mix as irrigation development activities expand and 
as attention moves from only construction to construction and 
management. (;lea:r:ly, neither farmers nor the goverr":l1ent can do tile job 
alone; each haa resources wldch the other ~ ackee Communities 
periodically require tlle large financial inputs tbat governments can 
mobilize or tl~ advanced technical knowledge tlat staff may have. 
Equally iMportant to tlte agencies are the specialized knowledge of locale 
that local people have and tlla ability to translate rules into behavior 
tldlt community social controls can provide. Review, evaluation and 
modification of tlds atate-community mix will be an essential requirement 
for advancing irrigation development activities. The project sl~uld give 
attention to wr10uo \l1ays in which an enhanced cOlllDlunity role can be 
considered, demonstrated, and l~petully, acldeved in Himachal Pradesh. 

One of tl~se ways is to develop tl~ capability and test the 
effectiveness of user operation and management of irrigation schemes. 
'l'lds soould be done not only on traditional kuhla rehabilitated by ID, 
but on other acltemes also. 'l'he ultimate advantage to tt.e State will be 
essentially tie same wl~ttler tie user-managed schemes are tra.ditional 
kulus returned to users or entirely new ones. 

b.	 The Need tor An lnte8rated Approach to Soil and water Resource 
1·1anagemeut 

While this Project, which is concerned pr1118r1ly wittl irrigation, 
could hardly mobilize a comprehensive approach to soil and water resource 
management in ldlls areas, small scale irrigation is an important element 
in a strategy leading toward tl~t goal. 

Small Bcale 1rrigaL1on relates to overall lana and water resource 
management in several ways. An overwhelming reason for deterioration of 
these resources is people pressure on the watershed. Irrigation helps 
relie ve tids pressul~e by prOViding al terns tive economic opportunities. 
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!t could also provid~ a basis for community organization. With alternate 
econoaic opportunities and a broader basis for organization, tl~re could 
be a greater community interest in participating in watersled managemen~; 

in iaplementing and maintaining waterst~d protection and improvement 
aeasures and in sharing in the increased product! vity of the watershed 
itself. l'be Project slJOuld explore these posSlbilit1es through pilot 
level field research. Because of tt~ bureaucratic structure and 
allocation of agency responsibili ties, a compre j.ens!ve land and wa ter 
resource management initiative including small scale irrigation under a 
single project would be extremely complex. Very likely, however, 
opportunitiea exist for donor support of complementary watershed 
activities in hills areas whict! could turther advance progress towara tt~ 

goal of an integrated program of land and water resource management. 

F. Elements in a Strategy of Institutional Develo~ 

Experiences witt! intotitutiona! development elaewl.ere, including tt40se 
limited experiences with tt.e irrigation sector, and tt~ guidelines 
presented in AID's recent document OIl inl:ltitutional development,17.! 
suggest several general elements of an institutional development 
strategy. Two points made in the AID Policy Paper seem especially 
relevant in tbe case ot Himachal Praaes h. One i6 the reminder to 
consider the appropriate mix of public and private roles -- a matter tl~t 

is illustrated in tlae neea to reexamine the respect! ve roles of the 
irrigation agencies and the water user groups. Tte second higluy 
relevant point is tl~ idea tlst institutional development should 
encourage the emergence of organizations tlst are flexible and adaptable 
to tte environllents in wrdcl! tloey are operating. 1'0 aetd.eve this, 
capacities not now well aeveloped in t~ irrigation agencies of Himachal 
are required. These include effective iuformation Isndling systems, 
strong aqalytic capacities and close linkages to client and user 
groups.181 All of this suggests tbe following three general points. 

1. Tt~ Mix of Institutions for Irrigation Development 

There is a need to e~pand the range of organizations engaged in the 
o~rall processes of planning, impleaenting and evaluating/monitoring 
irrigation deve!opllent. l::xperience elsewt.ere shows tliat ""l~re 

breakthroughs have been occurring in approaches to irrigation 
developaent, the work ot tt.e mainline agencies such as II) is being 
coapleaented by ott~r relevant departments, Buell as cooperating research 
and training instit.utions dealing witt! botll technical and social science 
asterial., and management institutions. Including these additional 
organizat10aa 1n tl~ irrigation development process implicitly recognizes 
two facts. 

17/ AID Policy Pap~r: Institutional Development Ope cit. 
18/ ibid., p. 1 

\ '*'1\
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First, inclusion ot research and training institutes builds on the 
assumption that not all the factors constraining irrigation development 
nor the corrective actions required are yet understood. Tl~re is, 
therefore, need for monitoring and evaluation of past performance and 
outcomes as well as designing and testing innovative strategies for 
irri~at1on development tt1l"ougll f1eld-basea studies and action research. 
Typically, implementing agenc1.es. ttJOugh, have the mandate but do not 
l~ve the capacity to systematically inquire and innovate and neea 
strengthening and updating. Tlos. expanding the set of 
irrigation-related institutions to include research and training grO\'DS 
adds this capacity tor flexibility and adaptability. These efforts 
st~uld be an important part of tt~ Project and suggest significant roles 
for the H.P. Agricultural University and the polyteclmic institutes. 

Second. tt~ inclusion ot management specialists operates on tr~ 

assumption that one reason for poor irrigation performance may be tl~ 

structure and procedures ot tt~ irrigation agency itself. Its procedures 
for planning, budgeting. project implementation. staff development. etc. 
may be contributing to poor irrigation performance and preclude the 
successful implementation of greater community involvement and/or the 
mobilization of loc~l r~scurces. 

l. Creating New Institutional Components 

The second element ot institutional development las to do with 
creating new components in existing institutions or creating new 
institutiona. In tt~ irrigation sector this commonly means some 
modification in tt~ irrigation agency to allow it to interact more 
effectively 'With a larger range of elements in its relevant environment; 
primarily the agricultural. economic and community elements. In some 
cases tids has meant creating new staff positions for agriculturalists 
ana economists or wlJOle new operational units as ¥ith community 
organizers in the ~atioual Irrigation Administration ot the Philippines. 
Staff development and training are of gree.t importance in df:veloping 
these expanded capacities. 

'l'h1s component of institutional development will 10011I large in the 
Himachal Predesh project because the ID has only a partia.l capacity to 
implement irrigation development at present belCiw the outlet. It can 
plan. design and construct systems effectively, though some important 
improvements are possible. However. it needs to increase its capacities 
to operate and manage systems more effectively and to successfully 
interact with ti~ community of water users. Project inputs to assist in 
stlengtl~ning tlJOse capacities will be of great importance. 

One specific issue widch is very relevant to the Project is what will 
be the approacli to chak development. Following a strategy of 
consolidated agency responsibility as suggested in section E 1, the 
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resources and· capacity for ttds element would be developed in the 
consolidated agency. Other alternatives include foming a COllllDand Area 
Dew:lopllent Authority or assigning the task to an existing agency as 
discussed ill Section B~. Lhak development involves a different set of 
skills than planning and constructing irrigation diversion and conveyance 
structures and might not be particularly attract! ve to the career civil 
engineer. Howe~er the task is done J experience in India shows that 
substantial training efforts will be required. Training need not take 8 

1.ODg tiae, bv.~ with soae .38,700 ba. planned tor cbalt development under 
the Project, a fa1rly large number of personrel (10-15 six-person crews) 
will be required. 

There is also tl!£! need to strengthen tt!£! capacity of the Agriculture 
Department to serve a growing and clanging irrigated agriculture sector. 
Th'ls neeas to be done tor bottl tl.e early staget; of project planning and 
design when the ID requires critical information on soils and cropping 
patterns and at later stages wt.en extension information r.egarding 
plant-soi1-water relationships and crop production under irrigation, is 
reqUired by farmers. 

Another institution which needs attention i6 tt.e community of water 
users. For a number of reasons the vitality and persistence of these 
communities are in jeopardy. Present policies create few incentivas for 
co_unities to continue an active role in ilrigation developllent and 
tr.ere are practically no specific agency programti designed to assist in 
the strengtiening or forastion of active water user groups. Tle 
Project's institutional development strategy must address this issue; 
recognizing the present policies and directions, urging as much ctarge as 
possible and identifying furtt~r alternatives for discussion and testing. 

Finally, institutional development requires formation of some new 
organizational unit, perlaps in tt~ form of a comalttee or working group 
composed ot tie aain1ine agencies and tt~ various resource groups 
involved in irrigation development. 19/ 

G.	 Project Adainistration 

Field iapleaentation of the proposed schemes will be tt.e 
responsibility of the ID, AD, RD, Forestry and Horticulture Departments. 
The necessary adainiiltrative coordination will be achieved through a 
three-tier co..ittee systea. lIds tt~ee-tier system will t~lp integrate 
policy fomulation ana adalnistrati ve dec! sion-making to ensure proper 
selection of scheaes and incorporation of appropriate design standards. 

1'1/	 See; David C. Korten, "Col4lllunity Organization and Rural Development: 
A Learning Process Approach". Public Administration Review 40 (1980). 
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1. Project Committees and Project Cell 

a. State Level Implementing ~ommittee 

The State Level Implementing Committee is to be headed by the 
Agricultural Production Commissioner as Chairman with various 
adminis tra tive Secre taries of the concel:ned departments as Members. l'he 
Commissioner-cum-Secretary (Finance) and Commi6sioner-cum-Secretary 
{Planning) are also Members. ~ommissioner-cum-Secretary (Irrigation) 
will be Vice-~hairman of the Committee. The ClUef Project Officer 80011 
be the Me.ber-Secretary of tlds Committee. Any other Member needed shall 
be made a special invitee. 

Tte State Level Implementing Committee will formulate policies for 
proper planning, coordination and implementation of the project and will 
ensure that the tasks of the several agencies under tbe project are 
properly scheduled and achievements met in timely fashion. It will 
approve annual and long-t~rm work plans and budgets of each concerned 
department on recommendations from the Project Cell in accordance with 
tl~ Project Agreement. Moreover, it will be responsible for seeing that 
the staff necessary for planning, design, monitoring, execution, material 
management, coordination, quality control, evaluation, trainng, etc., is 
sanctioned. Tle State Level Implementing COllDlittee will be responsible 
for seeing ttwt jointly agreed goals and purposes of ti~ project as well 
as information gained trom various studies, research or by innovation 
during tte implementation ot tie project are applied ti~ough appropriate 
pelicy and procedural changes in the concerned departments of the GOHP. 
It will also ensure tt18t tt&e personnel trained under the project are 
effectively utilized. 1o'1nally, this Committee will formally review and 
approve scheme proposals submitted by t1~ Project Cell. This Committee 
will also oversee the work ot ott~r committees and the Project Cell. 

b. District Level Project Committee 

1'~se. cOllllittee6 will be headed by the Deputy Comm1.&sioner. All 
Ulstrict Level Offic~rs of the concerned departments of the project will 
be tbe Members. The District Level Officer of tt~ department iwving the 
major share of expenditure shall be tie Member-Secretary. 

~ommittees at the level will mobilize reSOUT.ces of the various 
agencies, Le., 11>, AD, RD, Extension Service, Forestry, Horticulture, 
Revenue, etc. for proper preparation and implementation of subprojects. 
The Committees will also provide assistance in field studies, pilot 
project~, organization of worKshops, training, etc. It will also help in 
implementation of tie various policies and procedural changes approved by 
the State Level Implementing Committee. They will oversee subproject 
preparation and fi~ SUbproject priorities wittdn their districts. 
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c. Subproject Level Committee 

These Committees will be headed by the Officer of the department 
having the major share of expenditure under the subproject. The 
representatives of AD, RD, Extension Service, ~'orestry, Hortic.:\11ture, 
Revenue, etc. will be Members at tl~ subproject level. A representative 
of tl~ beneficiaries will also be Member of this Committee. 

The main tasks of the Subproject Level Committees are to 
coordinate tt~ inputs 
project preparation 
beneficiaries for obtai

and 
and 

ning 

expertise of participating 
implementation, and to 

advice and assistance. 

departments for 
interact with 

d. Project. Cell 

The Project Cell will be responsible for planning, coordination, 
design, monitoring, execution, material ~anagement, quality control, 
evaluation, training, renearch, etc. of tl~ project. Tids Cell will also 
prOVide teclmica1 and administrative stTJ.ff support to the State Level 
Implementing Committee. It will alse coordinate and integrate the 
activities of the participating departments in preparing annual and 
long-term work plans in liaison with GOl and USAlD. It will conduct 
necessary investigations and prepare reports and returns as may be 
reqUired by Ute State Level Implementing Committee. Proper scrutiny and 
appraisal of subproject feasibility report~ and obtaining approval of the 
State Level Implementing Committee will alllO be its responsibility. This 
Project Cell shall be created at an applopriate time, subject to the 
approval of the compet.ent authority as per procedure of the Government of 
Himachal Pradesh. 

Tbe Project Cell will be head<!d by a Cldef Project Officer not 
below the rank of all Additional Chief. Engineer. The Chief Project 
Officer slall be Member Secretary of tlte State Level Implementing 
Committee. He shall have his usual personal staff as per norms. 

The Chiet Project Officer will he assisted by two Superintending 
Engineer's who will lave two Work Sectiocs under them as per requirements 
of the project. 

An AccouDtD Officer, assisted by tWI) office superintendents grade 
I, one in charge of BUdget Section and the o\:her of Contract, Accounts, 
etc. will assist the Chief Project Officer in the matter of preparation 
and scrutiny of the budget proposals, expenditure statements, 
reconciliation of the expenditure with the Accountant General, arranging 
reimburse.ent from the GOI and other allied matters. 
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A Store Purchase Officer, assisted by a Store Purchase Section in 
the office of tr..e Cldef Project Officer, will provide necessary staff 
support to assist in efficient material management for timely execution 
of the Project. 

A Cash Section and an EstablishDent Section with usual clerical 
staff will be under the ct~rge of a Deputy Registrar, who will assist the 
Chief Project Officer, for arranging tlJe required staff from concerned 
disciplines and their proper placement for the successful implementation 
of the Project. 

A Public Relations Officer will look after the publicity, 
publication and allied mattera and w111 help in arranging conferences, 
workabops, etc. wlJere beneficiary participation is required. 

A Legal Assistant will advise the Chief Project Officer regarding 
legal matters connected with land acquisition and other disputes which 
may arise during the implementatj.on of tt.e subprojects to ensure that the 
progress of tt.e subprojects according to time-bound schedule is not 
adversely affected. He will also provide necessary advice for enactment 
for required legislation to actdeve the aims of the project. 

Plans, estimates and feasibility reports of subprojects will be 
prepared at tl~ subdivisional level in the ID and equivalent level in AD 
and RD. These plans and subproject reports will be received in the 
Project Cell and also by the District Project Committee for comment. 

Another Design Unit within tt.e Project Cell, headed by an 
~xecutive Engineer, lD, will issue directives to field officers regarding 
introduction of project criteria, new technology, etc. The Unit will 
have supporting staff from the participating departments. It will deal 
with quality control and with Inspectiolis and investigations. 

A Design Unit headed by a Superintending Engineer and assisted by 
two ~xecutlve Engineers (Design) from ID, a Deputy Director from AD and 
equal level off1cero; from So11 Conservation. Horticulture. and Forest 
Departments with staff as per norms. will be responsible for scrutinizing 
plans, estimates and feasibility reports of subprojects received froll the 
implementing departments to see that they fully comply with project 
criteria and ttl8t the estimates have been prepared in accordance with the 
prescribed scbedule ot rates and fixed amount prices. This Unit will 
also be responsible for preparing and submitting complete subprojects and 
feasibility reports to the State Level Implementing Committee and getting 
them approved. This Unit will also prepare designs and detailed 
estimates for subprojects for getting technical approvals falling within 
the competence ot tt~ Additional Chief EDgineer. 
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Anotler Unit will be responsible for implementing in-depth 
monitoring, review of progress of subprojects from initial planning 
through construction and ultimately operation. This Unit shall be 
responsible for monitoring in the field and preparing subproject and 
project level monitoring evaluation reports. It will also be responsible 
for identifying constraints to project implementation and reporting these 
to the State Level Implementing Couittee. This cell will be manned by 
an Executive Engineer ot 10, with necessary supporting staff from various 
diacipl1D~::!. 

A separate Unit will prepare plans for tl~ various training 
programs, works oops , research, etc. to be organized under this project. 
It will also coordinate the ~election ot trainees and oversee tl~ 

progress of tleae programs. This ~ell will also be leaded by an 
Executive Engineer of ID, and will have supporting staff from the 
participating Departments. 1'le Public Relation Officer will function in 
this Unit. 

2. !reparation and Approval of Sctemes 

Individual scl~mes under ID/AD/RD will be planned and designed by 
the sct~me preparation units already in existence under tte 
c.dmin1strat!ve control of tlle participating departments. These units 
will recej.ve guidance on design criteria from the Project Cell. The 
scbemes planned and designed at the unit level will then be reviewed by 
tte Superintendent Engineer/Deputy Director/Executive Engineer in charge 
for their technical and financial soundness. After submission and review 
by the Project Cell, proposals will be forwarded to the State Level 
Implementing Committee for final approval. 

3. Monitoring and Evaluation 

Follow-up monitoring and evaluation of subprojects will be the 
responsibility of the Project Cell. Th1~ cell will be headed by a senior 
officer 01 the 10, with p:JrticipKtion by AD, RD officials and from other 
departments and resourc.e institutions as appropriate. The Project Cell 
will serve as the technical and adllinistrative arm of tie State Level 
Implementing COl1lllittee. Besides assisting in de preparation of 
subproject schemes and obtaining tbeir approval, it will assist in 
planning, scleduling and organizing training programs and in planning and 
facilitating special studies, action research ana pilot studies ana draft 
necessary progress and other reports. Tle Project Cell will also assist 
the participating departments in preparing annual and long-term plans. 

(
 

~
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Monitoring and evaluation will be carried out through field level 
units responsible for in-depth monJ.toring, review of project progress and 
construction quality control. These field units established at the 
district level will regularly visit schemes under construction, prepare a 
quarterly review report for submission to the Project Cell. The Project 
Cell will keep the State Level Impleaentin8 Couittee regularly 
informed. The Project Cell will also keep USA!D iunf01'1led every six 
montllB on project implementation progress through its reporting system. 
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A.	 Physiography and Agro-Ecology 

1. General Summary of Resources 

Himachal Pradesh, is predollinant1y a Hill81ayan mountain state. 
It lies in northwest India between 300-22'-40" and 330 -12'-40" N 
latitude, and 750 -47 '-55" and 790-04 '-23" E longitude. The 
elevation ranges froll above 350 aeters to 7000 aeters above ses level. 
The state is bordered on the North by Jaau and Xashlir and the 'ribetan 
highlands on the East, Punjab on the West, Haryana on the South and 
Uttar Pradesh on the Southeast. 

The geographical area of the state is 55,538 sq. km according to 
the 1981 census and is comprised of II districts, Table 11-1, about 
17,000 villages under 10,000 population (12,000 with populations under 
200) and 46 towns. The population is 4,237,569 of which about 92 
percent is rural (1981 census). About 80 percent of the population is 
engaged in agriculture and a little more than 10 percent of the total 
land area is under cultivation. 

The state can be divided into four physiographic regions:!1 
(1) Submontane low hills and valleys (Shiva1ik Hills) - generally up to 
800 meters altitude occupying about 3~ percent of the State's area; (2) 
mid-ldlls sublmaid froll 800 to 1600 meters; covering about 32 percent 
of the geographical area; (3) high hills and interior valleys 
(temperate wet) between 1600 aeters to 2800 meters with 25 percent of 
the area under thea, and (4) cold dry region above 2800 meters spread 
over the rell8in1ng area. 

Four main tributaries of the Indus (Sut1ej, Beas, Ravi and 
Chenab) originate or pass through Hillacllal Pradesh. Most of the 
state's large rivers are snow fed perennial streaas. ~hese provide 
substantial hydroelectric' potential, much of which is yet untapped, and 
feed the irrigation canals on the plains of Punjab, Haryaoa, and 
Rajasthan. Most of the State's water resources other than 
hydro-elecrici ty comes from the smaller perennial or seasonal 
monsoon-fed streams and limited groundwater. Agriculture, forestry 
horticulture, animal husbandry and fishing contribute about half of the 
net state domestic product; lIining and quarrying contribute only about 
seven percent. 

11	 From: Report of the ICAR R~seat'ch Review Committee on the 
National Agricultural Research Project for Himachal Pradesh, 
irishi Vishva Vidyalaya 
Indian Council for Agricultural Research, Krishi Bhawan, New 
Delhi, July 1982. 
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2.	 Agro-Climatic Zones 

There are two rainy seasons in the state. About 25 percent of 
the precipitation occurs during December to March with 75 percent 
occuring during the summer monsoon months of June to October. 
Average annual rainfall is 1134 ma, but along with temperature varies 
widely geographically. 

Because of the mountainous terrain the agro-climatic zones are 
difficult to delineate precisely. In a general way, the four 
physiographic regions described above approx1mat~ the four 
agro-cliaatic zones recognized in tt~ state, Fig. II-l.!1 

a. Sub-Montane Low Hills and Valleys (Shivalik Hills) 

This is a subtropical zone of over YOO,OOO hectares. It 
comprises about one-sixth of the total area of the state and has over 
one-third of the cultivated land. 'rhe elevation is generally below 
650 meters above sea level. This zone covers Una, Hamirpur, Bi1aspur 
and a large part of Kangra, Solan and Sirmur districts. 

The rainfall averages about 1100 mm ranging from about 750 mm 
to about UOO 111m. The year-to-year variation is quite large. For 
example, at Bilaspur, the rainfall was 446 mm in 1974 and 1575 mm in 
1978. 

Tl~ daily average maximum temperature for the year as recorded 
over a 6-year period in Bilaspur a t an elevation of 587 meters is 
290 e. During the warmer months, March through October» it is 
32.60 e. The average daily minimum temperature for the year is 
l4.80 C, averaging 6.20 C during the four cooler montl~ and 200 e 
during the warmer months. 

The soils of tl~ low tdlls zone vary widely ranging from those 
on the relatively fertile alluvial plains with little profile 
development to those found on terraces with a distinct profile 
development. Shallow soils occur on the steep slopes. Most of the 
soils appear to be coarse textured ranging from gravelly loamy sands 
to sandy loams with areas of SOliewhat finer textured sandy clay 
loams. Except for the heavier soils used for growing paddy, the 
soils are well drained and neutral to slightly acid, properties which 
are favorable for crop production. Organic matter. and therefore 
nitrogen is generally low. Phosphorus is also low. Under good 
management with an adequate water ~nd nutrient supply, a substantial 
fraction of the soils with favorable topography should be highly 
productive. 

2/	 Ibid. ttds information differs in some respects from that 
contained in the June 1~83 Status Report of Himachal Pradesh by 
the Harmada P.P. Cell of ttw Ministry of lrrigation, New Delld. 
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1n the main rainy season (kharif) tl~ principal crop is maize 
on unirrigated land with Bailie paddy. Under irrigation the main crop 
is paddy. In the relatively dry (rsbi) season the l14in crop 1s wheat 
and there are smaller areas of barley, pulses and 01lseeds. 
Perennial crops such as subtropical fruits occupy a saall area. Sose 
crops such ao oilseed and vegetables may overlap into the zald or 
hot-dry seaSOD. Tht! area and production of the principal crops in 
this zone are given in Table 11-2. A large portion of the project's 
activities will be implemented in this zone. 

b. Sub-humid Mid Hills and Valleys 
This zone with an elevation from 650 to 1800 meters comprises 

about 1,200,000 hectares which is about one-fifth of the total 
geographic area of the state. This zone contains about two-fifths of 
the cultivated land in tl~ state and comprise8 parts of the districts 
of Kangra, Mandi, Solan, Kulu, Chamba and Si1'1lur. 

This zone has the higbest rainfall, in some areas as high as 
3000 IDDI but mostly in the 1000 l1li to 2000 IDJI range. As in the other 
zones, the bulk of the rain ~omes during the monsoon season, June to 
September, and mOBt of the rest from December to March. The 
year-to-year variation is quite large. For enmple, in 1970 in 
Xangra tlJe rainfall was about 2500 IIDIl and the follOWing year, 1971, 
it was leso than 1200 mm. 

The average annual daily maximum temperature as recorded over 
a 10-year period in Dharmsala at an elevation of 1211 meters is 
23.60 C. During the cooler months of Hovember through February, 
this averages about 17°C and during the warmer months, March 
tt~ough October, about 230C. The average annual daily ainimum 
temperature io l5.50C with the four cooler months averaging about 
90c and tlJe warmer months about 190c. 

The soils of the low hills zone as in the other zones are 
quite variable depending largely on local rainfall conditioDS, 
topography and parent materials. In general, the 80ils have a finer 
texture tban those in the low hills ranging from sandy loams to clay 
loalls. They are neutl'al to somewhat acidic depending on the araount 
of rainfall. l'he soi18 on the slightly to gently slopilll land heve 
developed a deeper profile and have a fair amount of organic matter 
1n the surface but respond to both nitrogen and phosphorus 
fertilizer. Soils on the steeper slopes are subject to serious 
erosion. 

The main crops during tl~ kharif season without irrigation are 
paddy and wheat with smaller amounts of maize, pulseo~ barley and 
oilseeds. Under irrigation the main kharif crop is paddy. In the 
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!!!! season, wheat, oilseeds and pulses are most important. About 
eight percent of the total cropped area is devoted to both temperate 
and subtropical fruits and nuts. Apple is the major fruit crop. The 
area and production of the principal crops in ttds zone are gi\~n in 
Table 11-3. A large portion ot the project's activities also will be 
illplemented in the mid-hills zone. 

c. High Hills and Interior Valleys Wet Temperate Zone 

The high hills zone lies at an altitude for the most part 
above 1800 meters and comprises about 1,300,000 hectares, almost 
one-fourth of the state. The cropped area is less than 20 percent of 
the total in the state. Practically all of the Simla district and 
parts of Xulu, Solan, Challba, Handi, Kangra and SirIDur districts are 
in t his zone. 

The rainfall awn.ges about 1000 l1li annually but as in the 
other zones annual precipitation can vary substantially. For 
ezample, over a l2-year period from 1967 the rainfall at Simla tad a 
low of 611 11m in 1974 and a higL in 1967 of 1418 mm. 

The average annual daily maximum temperature as recorded over 
a 30-year period at Silua at an elevation of 2202 meters i& 
l7.loC. During cold 1I0nths of November, through February this 
averages about 11°C and during the warmer months, March to October, 
about :WoC. l'he aversf,e daily minimum temperature for the year is 
10.10C; for the four cold months this averages about 4°C and the 
warmer months about 13°(;. 

The soils of this zone are mostly shallow to bedrock because 
of the st~ep slopes. There are deeper soils on the terraces and allu
v13l fans which are common in tie region but occur in relatively saall 
areas. The soils are somewhat acid and respond to lime. Deficiencies 
of nitrogen and phosphorus are comaon. The surface texture of 1I0St of 
the soils rangey froll sandy loall to clay loall. Erosion is a serious 
hazard especially on the steeper slopes wt.ere the forests have been 
deciaated. In the higher elevations the soils have a relatively high 
Qrganic matter content in the surface. 

The main crops during the kharif season witt~ut irrigation are 
maize and paddy and there are some areas under barley, pulses and 
oilseeds. In the rabi season unirrigated wheat is the principal 
crop. With irrigation the main crop is paddy during ktarif and wheat 
during rabi with BOlle vegetables and potatoes. Apples and other 
temperate fruits are grown throughout the zone and comprise ovel' 15 
percent of the total cropped arca. Table 11-4 gives the area and 
production of tl.e principal crops in this zone. hlative1y few 
project actiVities will occur in this zone. 
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d. High Hills Temperate Dry Zone 

This is the large8t agro-climatic zone in the state esti
114ted to cOllprise about 2,200,000 hectare8 or roulhly about two-fifths 
of the total geographical area of the 8tate. T~ altitude of m08t of 
the zone i8 above 1800 meter8. The cultivated area of about 24,000 
iectares under this zone repre8ents only about 2.6 percent of the 
cultivated area of the state. Tie zone comprises the districts of 
X1nnaur, Lahaul and Spiti, and part of ehamba. 

The annual rainfall 1s low, averaling about 250 _ and the 
zone has suow cover during IDOSt of the period fro. November to March. 
Tbe low temperature most of tbe year penits only a four-month crop
ping season from May to September and irrigation is required for 
practically all crops. 

MOGt of the ooils are on steep slope8 and are generally 
shallow and coarse. textured. Erosion is a sErious hazard. Tie 
cultivated land is mostly 1n the valleys where the 80i18 are deeper. 
M08t are relatively high in organic matter and neutral in reaction. 

The main crops Bre wheat, 88ize, barley, puloes, and potatoes 
practically all of which are grown under irrigation. There are a few 
areas where apples and other temperate fruits and also nut8 and dry 
fruits are grown. No project activities ar.e planned for thi8 zone. 

B. Agricultural Deve+opment 

1. Level of Agricultural and Irrigation Developae~ 

Agriculture dominate. the ecoDOlly of the 8tate althoulh 
because of the aountainous terrain only a little over 10 percent of 
the total land area of 51'540,000 hectares 1.8 under cultivation. 
Because of the high rural population the pres8ure on cultivated land 
is very blgh. The landhold1nas of aos t of the famers are very 
Ifmall, 7b percent have holdings les8 than 2 La but this repr.esents 
only one-third of the cultivated area. Fifty-five percent of the 
farmers hold less than one ha and 34 percent, leao than one-half ha. 
Details of the landholdingo are liven in Table 11-5. LandbDld1nl8 of 
the state are reported to be moatly 8elf cultivated. Of the net area 
sown of 560,000 hectares, about 374,000 lICctare8 are 80wn aore than 
once giving an averale crop intensity of about 167 percent. Many 
famers get three crops during the year and soac let aa uny a8 four. 

A reported con8traint to agricultural developaent in the 8tate 
1s fragmentation of landholding8 of aaDy farmer8 into 8aall parcels. 
This l18y result in inefficient land uoe, wllter I18Dageaent and crop 
production. A lovernaent prograa i8 being considered for 
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consolidation on of sll8l1 holdings. Consolidation of fl'agmented 
holdings is a co.p1~x and difficult undertsking especially under 
highly variable ecological conditions such as e:dst in the state. 
However, in some unifora areas consolidation may be feasible. 

Fruit growing bas developed into an important industry in the 
State during the past 20 years. In 1~60-61, there were Q,nly about 
6,000 hectares of fruit and in 1982-83 there were almolit 109,000 
hectares. This is a remarkable growth. 'rhe uin fruit crop is 
apple, followed by otbP-r temperate fruits such as plums, pears an.d 
peaches. There is a substantial area of almost 20,000 ha devoted to 
citrus, with leaser aress devoted to other subtropical fruits. 
Another 811al1 but i.por.tant crop is s~ed potatoes which are exported 
to otl~r states. Mushroom culture is also a notable activity.' 
Mushrooms are also exported to otl~r states. 

1.1VE:stock raising and pr.oduction are important in the state 
and have a major role in the rural economy. The total livestock 
population, (cattle, buffaloes, sleep and goats) according to the 
1977 census, 1s about 4,800,000 or more than one animal per capita. 

Statistics on the area. under irrigation in Himachal Pradesh 
are confusing probably because of the way allowance is ude for 
multiple cropping, the use ot the terms "irrigation potential" (the 
cumulative sum of planned culturable command areas) and 
"utilization", which is less than potential. Nominally the net so,m 
area is reported aa about ~O,OOO he or about 16 pel'cent of the 
cult!vated land wi til lIultip.le cropplng bringing the groBs cropped 
area to about 156,000 ba.?] 11/ (See Table 11-6 for gross cropped 
areas for principal crops.) These figures are probably somewhat out 
of date though they appear with minor variations for the 1970s up 
through 1977-78 and are still quoted. The ID reports 8S of 1982-83 a 
total of 136,255 hs with 57,322 ba potential created by tbe Public 
Works Department beginning in 1951 and the remainder of 78,993 ha 
under private kuhls with some very limited assistance on a few 
schemes by RD. These values appear to be net area of CeA potential 
created. They presumably would not take into account areas going out 
of potential because of failure or need for repairs. 

3/ Ibid p. 9, 10 
41 See also Report on the Status of Irrigation Development in India 
through Major, Mediua, Hinor and C.A.D. Schemes. Central Water 
Commission, New Delhi, October 1981. Himachal Pradesh p.5 
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central Water Co_ission reports 96,500 ba cUllUlative in 1980 
with the creation of 16,~OO hs of new potential in 1Iinor irrigation 
during V Plan (1973-78) and ADDual Plans (1978-80). AD additional 
8,000 t. were reported added during 1980-82 briDling the total 1Iinor 
irrigation. to 104,500 ha. During this sue period, 4,000 ha wer2 
reported as created under 1I2diua s/cbe.es. This would bring the 
1981-82 total up to 108,500 hs. 5 Target during the VI Plan 
(1980-85) is an additional 22,000 ba (4,000 hs from groundwater) 
under 1Iinor and 6,000 l~ under surface ~ediUlll schellles. 6 / This 
would bring the 1985 target to 126,500 ha net area, however, at least 
part of this would be potential CCA not area utilized or irrigated. 

At present, the net sown area· actually irrigated is not 
known. It probably is not much greater than 100,000 ha with a 
multiple cropping factor of about 1.7. There is a need for better 
information on actual net sown and gross cropped area irrigated and 
attention will be given to this unc,e7: the Project. Possibly remote 
sensing, air photos or Landsat iiaagery rUght be used for this 
purpose. About 90 percent of the irrigation is by surface sources 
(lift and gravity flow systems) and the remainder by tube wells aud 
dug wells. The Central Water Commission estiaates an ultimate 
potential for irrigation of 340,000 ha, 290,00 ha from surface and 
~O,OOO hs from groundwater sources. 

2. Productivity and Crop Yields 

The area, production, and average yields of crops in Himachal 
Pradesh in comparisou with national average yields are given in Table 
11-6. 

Major cereal crops grown in the state are wheat, uize and 
paddy. Yields ot maize are well above the national average, aaost 
1900 kg/hs compared with about 1050 kg/ha. Wheat, which occupies the 
largest area, 332,000 Us, averages 1170 kg/ha compared to 1450 
kg/ba. nationally. State paddy yields average 1340 kg/ha compared 
to 1200 kgl ha. na tiona11y • 

Among the pulses, the state average yields are a little lower 
than the national average. Oilseeds, rape and mustard yields are 
well below the natioDal average, while linseed and sesame are well 
above. Cash crops like potatoes and sugarcane are way below the 
national average, about 50 tone/ha compared to 118 tons/ha for 
potatoes and about 17 tons/ha compared to about 54 tons/ha for 
sugarcane. 

SlOp. cit. p. 7,9. 
61 Naruda P.P. Cell, Ministry of Irrigation. Status Report of 
Himachal Pradesh with Special Reference to Irrigation Development. 
Hew Delhi, June, 1983. Annex 15, 17. 
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3. Significance o~ Irrigation to ~rop Production 

Recent detailed economic analyses of a number of flow 
irrigation and pump scbemes in Himachal Pradesh (Ct18pter VI) have 
given doae data on the net benefits at economic prices of irrigated 
crops in comparison with the same crops unirrigated. Net benefits 
for irrigated crops appear to be at least twice those for unirrigated 
as shown in the following table. 

Table 11-7 

Net Benefits (Rupees per Hectare at Financial Prices) 

Paddy Maize Wheat Pulses Vegetables 

Irrigated 3498 2223 2876 2574 12469
 
Unirrigated l5bO 1339 1322 1106 6251
 

In addition to increased net benefits, irrigation has resulted 
in a shift in cropping patterns from rainfed, see Table 11-8. Total 
proportion devoted to cereals does not change, but theT.e is a 
significant shift to paddy from maize and othdr cereals. Pulses are 
displaced by other food crops (potatoes, sugarcane, ginger, chillies) 
and by oilseeds. 

At present, only small areas of fruit tree crops are 
irrigated, mainly in the mid-hills zone. Tt~ Horticulture Department 
is planning to expand fruit production in the low hills subtropical 
zone. Because of the lower rainfall in this zone, irrigation may be 
an important factor in the development of fruit tree crops. 

Reference to statistical sources shows that ther.e has been 
little shift in cropping patterns either on total (rainfed plus 
irrigated) or on irrigated land during the past decade or so; 
although the total area devoted to food grains, on the basis of a 
linear regression 1971-72 to 1977-78. r-0.736, shows an annual 
increase of 0.4 perc~nt.LI!/ Both gross and net irrigated area 

7/ Indian Agriculture in Brief - Thirteenth Edition p.36 
8/ Indian Agriculture in Brief - Eighteenth Edition p.34 
9/ See also: Statistical Abstract of Himacl18l Pradesb 1980 p.79 
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reported reaained essentially constant during 1969-1978: about 
156,000 ba gross cJ:'opped area, about 90,00<0 ba net.!' During this 
period irrigated area devoteC1 to food grains did not change, but 
fruits, vegetables and oilseeds appsrently increased from about seven 
to eleven percent of the irrigated area. 

c. Agricultural Support 

1. Eztension Ac tivi ties 

Eztension work in the field is the primary responsibility of 
the village level worker and he is directly responsible to the Block 
Development Officer. I'here is one vtilage level worker for about 
every 10 villages. the village level worker gets technical guidance 
froill Agricultural Inspectors and various subjll!ct matter apecia1ists 
at the block level. The Training and Visit System is not in place in 
Hiaacha1 Pradesh, but is under consideration. 

At the block level, Agriculture Inspectors, Horticultural 
Inspectors and Plant Protection Inspectors are responsible for all 
agricultural eztension activities. These inspectors provide technical 
information to farmers in camps organized before commencement of each 
season. These officers are also responsible for the layout of demon
stration plots and for providing training to village level workers. 

Deputy Directors of Aaric:ulture in eight districts, project 
officers in two districts, and agricultural officers in two districts 
have overall district responsibility for agricultural eztension. 
These officers are aesisted by various subject utter specialists, 
for example, plant protection officers, district training officers, 
and assistant soil cl~mists, in the implementation and monitoring of 
extension activities. Assistant Soil Conservation Officers at present 
provide training as water aBnsgeaent subject aatter specialists. The 
subject matter specialists hold regular training progr8lls for 
supervisory and block level personnel. They are also responsible for 
making timely and adequate arranaeaents for .upp1y of various 
agricultural inputs throuah the various agencies for the layout of 
demonstration plots. 

At the state level agricultural extension is coordinated in 
tle Directorate by a Joint Director of Aaricu1ture under the overall 
guidance of the Director of Agriculture. State level workshops for 
recoamended farmer practices are orgsatzed in collaboration with 
Himachal Pradesh University at Pa1811pur and Soland for the kharif and 
rabi seasons. District, block and village level training camps are 
organized. Detailed instructions are given for the layout of 
demonstration plots. Production of certified seed on faras in 
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different districts is also planned at tl~ state level. Arrangements 
are made with various national organizations for the procurement and 
distribution of various inputs such as fertilizers and pesticides, 
and for seed which is not produced in the state. Evaluation of the 
effectiveness of the system has not been made. 

The Horticulture Department has a Deputy Director for 
Extension and Development and under him there is a Divisional 
Director for the East zone and one for the West zone who are 
responsible for horticultural extension activities in the various 
districts. Campaigns for the control of various pests are 
conducted. Horticultural shows, e,xtdbitions, and farmers' training 
camps are organized by the extension division. Seeds, seedlings, 
cuttings, and grafts are distributed as are pesticides and other 

. c1~m1cals. 

The Forestry Department has no formal extension arm but feels 
that one is needed. 

Several local sources reported to the Design Team that 
Agricultural Extension Ser~ices are rather weak despite the apparent 
organized efforts. There is little or no contact with large numbers 
of farmers and many of those contacted are not provided with adequate 
and timely information to be of much help. No doubt the rugged 
terrain and poverty of country roads in many areas make communication 
with large numbers of farmers in isolated areas difficult. Also 
inadequate training and low wages of Extension personnel may be a 
problem. 

The Agricultural University has a separate Directorate of 
Extension Education witli staff positions sanctioned (1981) for 33 
assistant professors and one associate professor. At that time 25 of 
the assistant professor positions were vacant. The Directorate has 
the responsibility of planning, implementation, and coordination of 
the various extension education programs of the different departments 
and the associated research programs of the colleges at both 
campuses. The Directorate maintains communication with various 
departments of the State Government to provide a flow of research 
results for practical farm application and formal and informal 
mechanisms for the feedback of field problems. The Directorate 
organizes two workshops every year for district level officers of the 
Departments of Agriculture, Horticulture and Animal Husbandry to 
in£01'1l them of the latest agricultural tec1mo10gy developed at the 
University. These workshops are usually t~ld prior to the klarif and 
rabi crop seasons and modifications of the packages of practices 
based on the latest research findings are discussed and put into 
final form. As a follow-up, the University subject matter 
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specialists participate in the district level training camps 
organized by the State government agencies to provide training to the 
extension staff working at tl~ block level and to progressive fa~ers 

of the district. 

Other programs, provided by the Directorate of Extension 
Education are: Organization of field days, specialized training in 
agriculture, horticulture and animal lusbandry for young farmers, 
practical field training in gardening arid other extension activities. 

2. Education and Research 

a. Teaching 

The Agricultural University, (Krisld Vishva Vidyalaya) of 
Himachal Pradesh is relatively new, taving been inaugurated in 1978. 
The former agricultural complex of Himachal Pradesh University was 
upgraded at that time to form the Agricultural University. There are 
two campuses, one at Pa1ampur and the other at Solan, both in the mid 
hills zone. Both are involved in teacldng, with most of the research 
at Palampur. l'he campus at Palampur bas a large research component 
and a number of outstations. Tl~re are seven departments at 
Palampur: Plant Breeding, Agronomy and Meteorology, Soil Science and 
Water Management, Animal Science_ Agricultural Economics, Home 
Science with Minor units except Home Scie!lce at Solan. The Solan 
campus has six departments: Horticulture and Fruit Technology, 
Vegetable Crops and Floriculture, Forestry, Mycology and Plant 
Pathology, and Entomology and Ap1cultu~e with minor units at 
Palampur. Both' campuses have a department of Basic Sciences and 
Humanities. On the two campuses, (1981) a total of 98 faculty 
teaching, and 245 research positions ranging from eusistant professor 
level to professor had been sanctioned, but there were 37 teaching 
and 84 research vacancies. 

Tt~ University offers B.Sc. and M.Sc. degrees in Agriculture. 
Ph.D. programs are offered in Agronomy, Plant Breeding, Soil Science, 
Animal Science, and Agricultural Economics at Palampur and 
Horticulture and Fruit Technology, Mycology and Plant Pathology, 
Entomology and Apiculture, Vegetable Crops and Floriculture at 
Solan. Among the students enrolled in 1981, 42.5 were enrolled in 
graduate progams and 444 in undergraduate ones. 

b. Research-General 

Research at the university is carried out under grants-in-aid 
principally frOID the State Departments of Agriculture, Animal 
Husbandry, Forests and Fisheries. The Indian Council of Agricultural 
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Research (lCAR) fiIll1nce& building of infrastructure and provides 
grants-in-aid for education, research and extension. leAR also hos a 
number of All-India Coordinated Research Projects on various 
commodities and resource problems. Hill area c',mponents of a number 
of these projects ar.e integrated with the university's research 
program. There are several other miscellaneous sources of support, 
e. g. the GOl Department of Science and Teclmology, revenues from 
8al~~s, etc. 

Research is couducted on experimental farms and elsewhere at 
both campuseo, at four regiol~l research stations one in each 
agro-climat1c zone and 11 research stations or sub-stations. 

l.ow Hills Zone: A regional research station (Dhaulakuan) 
screens and evaluatelJ new varit1es of wheat, maize, paddy, barley, 
pulses and 6cybeanB for the northern zone of India. This research 
station alno takes care of research on 3ub-tropical fruits. Another 
research ntation (Berthin) does research on pulses and development of 
dry land farming technology. 

Mid-Hills Zone: Palampur conducts research on wheat, 
011seed;:--forages, tea, potato and animal breeding and on water 
management. Solan with the regional research station (Bajura) 
cond'Jcte research pt'incipally on the development of high yielding 
varieties of maize and barley. Four research stations/substations 
cover rice breeding, oilseeds such as linseed, rape, mustard and 
soybean, cf!real ct'opn and pulses and stone fruits such as plum, 
apricot. almond and peach. There is some limited work on llOney 
production and litche and mango. 

Higb !iil-l.e TelDp~te Wet Zone: Work done by the Regional 
Fruit R.esea.rch Stat1.on (Hashobra) and two research 
stations/substations covers apples and some other temperate zone 
fruits and rice. 

High H111/8 T!IllEarate Dry Zone: l'he regional research station 
(Kllkumscri) and four research stations/substations does primary 
research in wheat, barley, potatoes and dry fruit. Other crops being 
researched are millet, saffron and beet. Research is also done on 
seed production of cabbage and sugar beet. Yak breeding and 
management ia also rcsel'.lrcbed. 

Facilities and Staff: Besides inadequately filled staff 
positions to carry out the1%: assigned responsibilities many stations 
have little or no laboratory facilities. Consequently they have only 
limited inf.luence on farm practices. Proposals are being considered 
to strengthen some of tbese stations by providing additional land. 
staff and facilities. 
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c. Water ManJlgement Research 

Of particular interest to the Project is research conducted 
primarily at Pa1ampur under the Coordinated Project for Research on 
Water Management in High Raivfa11 and Temperate Hill Zones. These 
studies include among other related ones, development of a sllla11 
research watershed, performance of kuhl irrigation systems in the 
hill region and irrigation Bcl~du11ng and water use by crops, loss of 
nutrients in field to field continuous flow irrigation and Bome pot 
experilDen~a on the effects of low water temperature on rice 
yie1ds.10I Results have not yet been reported for the kuhl study. 
For the pot experiments ponding resulted in water temperature 2.20 (; 

to 4.50 C higber and yield~ were 25.4 percent higher than for 
continuously flowing water. Not all of tb~ differen\':e in yield 'can 
be attributedto temperature diffeJ:ences, because of higher loss of 
nutrients under continuous flow.!!1 

d. Central Research 

In addition to tl~ research stations of the Agricultural 
University, four substations of the Ind1a~ Agricultural Research 
institute (IARl), conduct research on horticulture, cereal/crops, 
rust on wheat and 'barley and vegetables. Other research stations 
maintained by Central GOI organizations are tl~ Central Potato 
Research Institute and the Plant Introduction Substation, both at 
Simla, the Sheep Breeding Station at K111u, the Animal Nutrition 
Centl.'e in Palampur ,lind the Regional Research Laboratory at Pa1ampur 
wtdch does research on medicinal plants and tea. 

e. rCAR Recomm~ndations 

The lCAR Research Review Committee has recommended that a 
Research Committee be constituted in each zone to identify promisi,ng 
results of research for testing in farmers fields. The Colllll1ttee 
would have representatives frOID the State Departments of Agriculture, 
Horticulture. Animal Husbandry. and Forestry. The Review Committee 
also recolDIDended that the Regional Research Stations should be 

107 Research on Water Management in Hill Regions 1977-79 
Indian Council of Agricultural Research, New Delhi. p.13, 16. 21-35 

11/ A Brief Report of the Work Done on Wa ter Management in High 
Rainfall Area and Temperate Hill Zones (1972-81) Dept. of Soil 
Science. Himachal Pradesh Krish1 Vidyalaya. Pa1ampur. mimeo. p.2, 13. 
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responsible for prolloting the adoption of agricultural teclmology, 
developed as a result of research, through the exteQsion specialists 
by various lIeans: collaboration with the Departllents of Agriculture 
and Horticulture in designing, executing and analysing adaptive 
~ini-kit trials and to insure proper feedback; organizing field days 
at least twice a year; studying farming constraints in ~ollaboration 

with State Departments of Agricultu~e and Horticulture.121 

J. Soil Conservation 

In addition to its activities in irrigation (Ch. I Sec. B.J), 
the Soil Conservation Wing of the Agriculture Department is 
responsible for soil conservation activities on private agricultural 
lands. Seriously eroding areas 1n watersheds are treated by 
establishing permanent vegatative cover of trees, shrubs, and 
grasses. Erosion control on streams is done using check dams, gully 
plugging, construction of spurs, etc. 

l'be Soil Conservation Wing in the Department of Forestry is 
concerned primarily with protection of watersheds and areas other 
tlsn the agricultural lands by reforestation and engineering works. 

4. Agricultural Production Inputs 

Fertilizers and pesticides are a government monopoly and sales 
to farmers are heavily subsidized. 

Procurement and distribution of fertilizers is solely by the 
State Cooperative and Marketing Federation. Fertilizers are 
distributed mainly through District Units/Unions to primary 
Agricultural Cooperative Societies wldch are tl~ main sources for 
farmers. There are 2069 retail fertilizer depots in the State; 1792 
are with the Cooperative Societies, the remainder are with private 
traders/depot oolders and Himachal Pradesh Agro-Industries 
Corporation. About 20,000 tons nutrients are distributed annually. 

Seeds and pesticides are made available through Agriculture 
Inspectors and Sub-Inspectors posted in· the Blocks. Agriculture 
Inspectors/Sub-Inspectors are to stock required quantities well in 
advance of sowing season. Farmers may also purchase seed from the 
National Seed Corporation or from H.P. Agricultural University. As 
far as the distribution of horti~ultural production inputs is 
concerned, the same is being arranged through tl~ Block Horticultural 
Inspectors and developmental plant protection centers. 

12/ Ope Cit. p.69-74 

~\
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Most faraers use only a fraction of the recommended fertilizer 
application. The average use during 1978-79 was 25 Kg/ha of net sown 
area (15 Kg/ha of gross crop~? area) increased froll 14 Kg/ha in the 
five years since 1975-76. 3 On a gross cropped area basis, 
current consumption was reported as 19 Kg/ha co.pared to 34 Kg/ha 
nationally and 134 Kg/ ha in the neighboring state of Punjab. The 
Agricultural Department reported plant protection programs carried 
out on 392,000 ha. during 1979-80, up froll 176,000 in 1976-77. 
Intensity of use was low, however, about 0.36 Kg/ha in 1979-80. The 
statistics do not show perceptible increase in yield over the three 
year period 1975··7b to 1977-79 for which concurrent yield and 
fertilizer data are availablej mwever, yields are highly variable 
from year to year and the use levels are still low so no conclusion 
can be drawn on the effect of increased fertilizer. Interestingly a 
linear regression model using data published in the state statistical 
outline!il shows that rice yields have risen by about 60 Kg/ba/year 
over the period 1972-73 to 1977-78 (correlation coefficient r 
.735). No significant increase was detected for wheat or maize over 
this same period. iUlple supplies of fertilizers and pesticides are 
generally available and the substantial subsidy should make the. 
a ttract.t ve fer famers tc use. Undoubtedly, the risk factor in 
investing in fertilizer baa deterred many faraers froll buying it, 
especially for unirrigated lands. 

Reasons for the relatively low average fertilizer use given by 
AD offic1alo are: }l) the relatively low percentage of cropped land 
under irrigation!1 and (2) high availability of barnyard Mnure 
because of too high anaal population. The experience of the 
Indo-German Agricultural Project in prolloting the use of fertilizer 
in the Y.angra district 1a interesting. In spite of campaigns and 
demondtratione on the benefits of fertilizer use, over 63 percent of 
the farmers in the project area reported that they were applying less 
than 15 percent of the recommended amounts. The main reasons given 
by farmers for using such small amounts were high cost, poor 
financial situation, ignorance of use of fertilizers and lack of 
availability when need~d. Other reasons why farmers use lillited 

ITT Statistical Outline of Himachal Pradesh 1980 Directorate of 
Economics and Statistics. Simla p.97 
141 Op.Cit. p.80 
l~/ A regression analysis using the average fertilizer use per gros3 
cropped hectare (l97C-79), P, VB. percent of cropped area irrigated 
two years ear1ier,I, from 19 states gives P-O.6+1.C3 I, r-O.8. This 
shows that increased fertilizer use 1s closely related to 
irrigation. Data source Indian Agriculture in Brief. Eighteenth Ed. 
p.37, 171 
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fertilizer could include: lack of knowledge of how and when 
to apply; losses of nutrients during heavy rains and through 
irrigation; inadequate cultural practices, lack of seed treatment, 
and disease and insect infestations. 

The Agriculture Department las a nuaber of seed multiplication 
fams scattered throughout the State. The National seed Corporation 
is responsible for production of certified seed. Though there are 
strong proaotional efforts by tiae Agricultur~ Department and 
Agriculture University for distribution of improved seed, only a 
sll8ll percentage of the total area sown in the State uses improved 
seed varieties. 

5. Credit 

For the purchase of agricultural inputs such as seed, ferti 
lizer and chemicals, crop loans are available through Uae primary 
Agricultural Cooperative Societies up to a norm fixed per hectare. 
Comaercial banks also make crop 10an3. 

For the construction of small irrigation schemes, land 
development, and soil conservation, loans are available through the 
Agriculture Departaent. If approved, the Department prepares a 
design and does the construction. Individual small farmers (up to 
one ha.) receive a 33 1/3 percent grant subsidy; and I18rginal farmers 
(1-~ ha.), 25 percent. For au organized group of small and ~l&inal 
famers, the subaidy is 50 percent, up to Rs. 5,000 ($500)_r the 
remainder may be borrowed froll the Agriculture Department at 
relatively low interest rate, currently 6.5 percent. If more money 
is needed for the project, the farmer can apply to a commercial bank 
at a current interest rate of about 11 percent. 

6. Marketing 

Marketing facilities for agricultural produce are provided in 
accordance with the Hi_cia1 Pradesh Produce .1arket Acts of 1969 and 
1~72. These Acts are intended to Ensure marketing access for the 

16/ One reference in the IISterial received from GOHP indicates that 
farmers holding more than 2 he~tares are eligible for 20 pe:~cent 

grant subsidies, but this is not consistent with GOI policy. This 
point should be checked. It is recollllended that AID not reimhurse 
for land develop.ent subsidies granted to farmers holding more than 2 
hectares. 
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agricultural -products of the famers of the State. They provide for 
a State Aaricultural Harketioa Board chaired by the Director of 
Aariculture, to advise the State GoverDllent on 1Iaproved marketing 
relations, better relulatioll of trade and iaprovement of marketing 
practices in the regulated urkets of the State. District level 
Harketiug Colaittees beaded by Deputy Coatssioners of Agriculture 
have been set up under tbe Board in eiaht Districts. Inspectors 
trained in llarketiug serve as Secretaries. Ninety-one urket yards 
were reported establisl~d by 1982. These were distributed as 
follows: Siala, 33; Solan, 11; Nalagarh (Solan), 2; Bilaspur, 6: 
Paunta, sahit (Siraur), 8; Una, 9; JWlu, 12; lCauara, 10. As of 1984, 
the number lad been increased to 110 with 11 relulated urkets. In 
addition, organizations like Feed Corporation of India, tbe Civil 
Supply Departaent and Cooperatives are involved in tbe urketiug of 
agricultural products in t~ State. In each district, Agriculture 
Inspectors collect daily aarket rates of important coamodities. 
These are broadcast from All India Radio. 

For the I18rketing of horticultural products, a special 
horticultural produce I18rketing organization, namely the Himachal 
~'radesh Horticultural Produce Marketing and Processing Corporation, 
haa been established. The Department of Horticulture-Hiaachal 
Pradesh, provides services like urket intelligence, training in 
picking. handling, grading and packing of fruits to the fa1..ers for 
belpiug them in getting remunerative prices. 

D. Waters~d Managellent 

Because of the rugged topography in much of the project area, the 
heavy rainfall at tilieS during the lIonsoon period, and shallow and 
erosive soils ill: aany area8, attention IIUSt be given to waterbaed 
management in the de~ign and construction of irriaation 8c~es. for 
subprojects, an asseS8ment should be ..de of the kind8 of soil 
conservation aeasures required to protect the propo8ed investaent. 
These will of nece88ity be site-specific becau8e of the va~iable 80il 
and slope cClnditions and amount and distribution ot rainfall (see 
Ch.III Sec.C5c). 

Large scale soil maps prepared 4S stated in Sec.E 1 will belp in 
the design of watershed unagellent in the subprojects. If not 
available from All-India Land Use and Soil Survey, they can be 
prepared by the Soil Survey Units proposed for the Agriculture 
Department. 

E. Special Studie8 and Activities to be Conducted Under the Project 

1. Soil Surveys 

Detailed soil surveys will be required as a qualification 
criteria for the proposed subprOjects. These should be supplemented 
by soil analyses. These data will be interpreted in a report to 
provide inforaation on water and nutrient requireaents for different 
soils for the different crops and cropping patterns adopted for tbe 
subproject areas. The surveys should be completed before the final 
pIaDDing aDd design of the watercourses and distributaries. 
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At present, there are two assistant soil survey officers in 
the Department of Agriculture, each with a M.Sc. degree and six 
IIOnths training in solI conservation and soil survey. However, they 
apparently do not aake soil asps with interpretstions that are used 
in irrigation project design. 

In order to besin to meet the needs for soil survey 
inforaation, two full soil aurvey units will be established in AD. 
These units will aake detailed aoil surveys of proposed subproject 
areas suppleaented by tbe neceasary laboratory analyses and prepare 
the interpretive report on land capability and crop nutrient 
requireaents and ~uitability of crops. The detailed 80il surveys and 
land classification will be aade iu accordance with the procedures of 
the National Bureau of Soil Survey anQ Land Use Planning, Nagpur. 

Grant funding will be used for partial support of these units 
including six to twelve months training at Nagpur for tvo specialists 
and one cartographer for five years and for equipment and materials. 
Salaries for other unit personnel, establist.ent and maintenance 
costs, transporation etc, will be eligible for 100 percent loan 
reimburse.ent. 

2. Research 

The work on effects of cooler flow-through water on rice 
yields in contrast to warmer ponded water needs to be extended to the 
field at representative sites using varieties which may have been 
adopted for cooler cJnditions taking into account differences in 
nutrient losses. 

Yields for the basic crops of rice, aaize and wheat in 
Hiaachal Pradesh did not enjoy the usual fillip in yields when HYV 
seeds were introduced. There is a good chance that tids is because 
the varieties chosen, which were very rcspon8ive in the Plains l18y 
not have been reBponsive under hill conditions. An enhanced program 
of variety trials and crop breeding would appear to be very 
wortblhile. 

A tvo-pronged program in crop adaptation research: ll) 
effects of flow-through vs. ponding on rice yields and (2) selection 
or breeding of better adapted varieties of ..ize, rice and wheat will 
be supported under the grant. The program vill need to be planned 
carefully. Variety trials are al:ready being conducted and work 
already done or underway needs to be taken into account and 
availability of staff resourcea considered. The plan will be 
developed with HPAU and concerned Center and State agencies early in 
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the implementation stage of the Project • Work. may not be prollising 
on all three crops because of either agronoadc or econoll1c reasons. 
Grant funds are proposed for local salary costs of an estimated three 
agronomists/plant breeders with appropriate assistant scientists, 
laboratory technicians an4 field bands for the life of the Project, 
necessary equ1p.ent, .short-tel'1l training and local costs of Indian 
and u.s. conSultants as needed. 
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Table 11-1 

District-wise Area, Population and Density per sq. km 

District Area Population % of urban to Decennial Density of 
(000 sq km) 1981 rural population Percentage Population

1971 1981 Change per sq. km 
1971-1981 1981 

2 3 4 5 6 7 

Chamba 0.5 309,562 4.50 6.87 +23.23 47 
XaDgra 5.7 905,488 4.33 5.25 +20.56 168 
Hamirpur 1.1 314,9/.2 1.39 5.03 T18.85 282 
Una lob 315,874 3.96 7.76 +20.86 205 
Bi1aspur 1.2 244,614 4.88 4.b9 +25.58 210 
Mandi 4.0 641,175 9.36 7.36 +24.46 162 
Ku1u 5.5 239,123 5.59 7.05 +24.30 43 
Lahau1 and Spit! 13.7 32,063 +16.31 2 
Simla j.1 507,793 14.59 15.75 +20.95 99 
Solan 1.9 301,854 10.09 10.81 +27.15 l5b 
Sirmur 2.8 305,927 8.45 8.77 +24.85 108 
Kinnaur b.6 59,104 +18.70 9 

Total 55.7 4,237,569 6.99 7.72 +22.46 76 

Source: Census 1981, Government of India, as reported by ICAR. Research Review 
Comaittee, July 1982. 

Note: The Table is based on the data taken from the report of the Surveyor 
General of India in which tt~ area under hills and mountains 1s also 
considered and usually the density of population is expressed only on 
the basis of this area. 
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Table 11-2 

Area and Production of Frincipo1 Crops in Zone 1 

Area Production Average yield (q/ba) 
(000 hal (aGO tones) ZOne State National 

Field crops 
Wheat 145.0 159.1 11.0 10.3 14.8 
Maize UO.4 192.1 16.0 16.ts 10.4 
Rice 34.8 4:;.5 13.1 13.1 13.2 
Barley 7.8 12.1 15.5 13.3 l1.b 
Pulses 42.3 22.2 5.2 4.7 5.0 
Potatoes 1.2 5.0 41.7 48.5 122.7 
Oi1seeds 8.4 3.0 3.6 3.3 5.8 

Fruit Crops 
Apple 33.8 N.A. 
Other temperate fruits 1.0 0.7 7.0 7.1 N.A. 
Nuts and dry fruits 5.8 N.A. 
Citrus 6.b 3.0 4.6 4.4 N.A. 
Other sUb-tropical fruits 4.3 1.0 2.3 2.2 N.A. 

Zone State % of State Area 

Total geograpldca1 area (000 hal 913.2 5567.3 16.4 
Total cropped area (000 hal 3.5.5.1 934.3 38.0 

Source: Report of lCAR Research Review Committee, July, 1982. 
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Table 11-3 

Area and Production of Principal Crops in Zone II (1977-78) 

Area Production Average yield (q/ha) 
(000 hal (000 tones) Zone State National 

. Field crops 
Wheat 105.6 107.4 10.2 10.3 14.8 
Maize 92.5 167.0 18.0 16.8 10.4 
Rice 53.6 71.3 13.3 13.1 13.2 
Barley 15.3 20.2 13.2 13.3 11.6 
Pulses 26.~ 10.0 3.7 4.7 5.0 
Potatoes 3.2 16.1 50.3 48.5 122.7 
Oi1seeds 8.5 2.8 3.3 3.3 5.8 

Fruit crops 
Apple 15.2 5~.1 34.9 33.8 N.A. 
OtLe~ temperate fruits 8.2 5.9 7.2 7.1 N.A. 
Nuts and dry fruits 2.5 1.5 6.0 5.8 N.A. 
Citrus 3.0 1.2 4.0 4.4 N.A. 
Other sub-tropical fruits 2.8 0.6 2.1 2.2 N.A. 

ZOne State % of State Area 

Total geographical area (000 t~) 1183.2 5567.3 21.3
 
Total cropped area (000 hal 383.4 934.3 41.0
 

Source: Report of I~AR Research Review Committee, July, 1982. 
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Table 11-4 

Area and Production of Principal Crops in Zone III (1977-78) 

Crop Area Production Average yield (q/ha) 
(000 ha) (000 f:onnes) Zone State National 

Field Crops 
Wheat 65.9 60.2 9.1 10.3 14.8 
Maize 57.3 95.1 16.6 16.8 10.4 
Rice 13.5 17.1 12.7 13.1 13.2 
Barley 9.9 12.0 12.1 13.3 l1.b 
Pulses 10.5 5.1 4.9 4.7 5.0 
Potato 8.b 41.3 48.0 48.5 122.7 
Oi1seeds Z.O 0.4 2.0 3.3 5.8 

Fruit Crops 
Apple 23.5 77.9 33.1 33.8 N.A. 
Other temperate 
fruits 4.9 3.5 7.1 7.1 N.A. 

Nuts & dry fr~it6 1.7 1.0 5.!J 5.8 N.A. 
Citrus 4.4 N.A. 
Other sub-tropical 
fruits 2.2 N.A. 

Zone State %of State Area 
Total geographical area (000 ha) 1280.9 5~67.3 23.0 
Total cropped area (000 ha) 171.8 934.3 18.4 

Source: Report of ICAR Research Review Committee - July, 1982. 
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l'able 11-5 

Size Distribution of HoldinGs 1967-77 

No. of % of % of 
Hectares Holdings Holdings Area (lIS) Acres 

Below 0 5 2,13,535 34.36 50,894 5.04 
0.5 to 1.0 1,26,248 20.32 92,057 9.12 
Marginal farmers 
1.0 to 2.0 

3,39,783 
1,36,449 

54.b8 
21.96 

1,42,951 
1,!l6,548 

14.16 
19.46 

Small and marginal 
farmers 4,76,232 76.64 3,39,499 33.62 
2.0 to 3.0 63,154 10.16 1,53,939 15.24 
3.0 to 4.0 31,749 5.11 1,09,267 10.82 
4.<J to 5.0 17,401 2.80 77,960 7.72 
j.O to 10.0 25,141 4.04 1,96,532 16.79 
10.0 1.:0 20.0 6,069 0.98 79,341 7.96 
20.0 to 30. 908 0.15 21,380 2.12 
30.0 to 40.0 312 0.05 10,708 1.06 
40.0 to 50.0 133 0.05 10,708 1.06 
above 50.0 319 0.02 6,123 0.61 
'rotal 6,21,418 100.00 10,09,768 100.00 

Source: Directorate of Agricultral Census, Himachal Pradesh
 
Note -- The landholdings include fallow and other land besides net area BOWD,
 
owned by tie individuals.
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Table 11-6 

Area, Pruduction and Average Yield of 
Principal Crops in Himachal Pradeyh 

(average from 1~74-75 to 1978-79) 

Total 
Area 

Irrigated
Area Production 

State 
Average 

NatiDnal 
Average 

CROP (000 ha) (000 ha) % (000 tonnes) yie1d(q/ha) yie1d(q/ha) 

1 2 3 4 5 6 
Cereals 
Wheat 332.2 52.7 1b.0 367.7 11.70 14.48 
Maize 2b8.2 16.,) 6.1 441.9 18.72 10.56 
Rice 97.0 55.4 57.1 116.9 13.39 12.01 
Barley 38.7 5.3 13.7 46.3 13.31 11.17 
Millets & Other 

(;erea1s 29.8 3.6 12.1 17.3 5.79 '+.06 
Ragi 12.1 O.~ 4.1 ~.O 7.45 10.01 

Pulses 
Gram 31.2 1.0 3.2 18.3 5.85 6.75 
Other pu10es 40.7 0.1 1.2 14.8 3.63 3.90 

Oi1seeds 
Rape and Mustard 
Linseed 

5.4 
6.1 

0.3 
5.3 

5.b 
86.9 

1.7 
2.3 

3.14 
4.63 

5.35 
2.58 

Sesamum 8.0 0.1 1.2 2.3 2.84 2.00 

Cash Crops 
Potato 14.7 2.9 19.7 72.0 49.42 118.00 
Sugarcane (gur) 
Ginger 
Cld111es 

3.9 
2.3 
0.7 

0.6 
1.0 
0.2 

15.4 
43.5 
28.6 

6 ",• I 

1.2 
0.2 

17.24 
5.26 
3.03 

53.61 
17.44 

6.69 

Other Crop! 
Tea 3.5 1.0 28.b 1.3 3.64 14.34 
Tobacco 0.5 0.1 20.0 0.2 4.61 9.92 

Horticulture 
Apple 37.0 N.A. 123.2 33.3(1 N.A. 
Other temperate 

fruits 13.2 N.A. 9.~ 7.53 N.A. 
Nuts and Dry Fruits 
Citrus 

4.2 
8.8 

N.A. 
N.A. 

1.5 
8.8 

3.57 
10.0 

N.A. 
N.A. 

Other sub-tr')piCill 
fruits 6.2 N.A. 5.5 8.92 N.A. 

Source: Report of ICAR Research Review Committee, 1982 
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Table 11-8 

Areas Cropped and Irrigated by Crops 
1977-78 

State 
'rotal 

(000 ha) 

Per 
Cent 

Total 
Irrigated!.! 

(OOOba) 

Per 
Cent.bl 

1. 
~. 

3. 
4. 

. 5. 
6. 
7. 
6. 
9. 
10. 

Wheat 
Maize 
Rice 
Other Cereals 
Total Cereals 
Pulses 
Total Fooo Grains 
Other Food crops£1 
011 Seeds 
Other Non-food Crops 

~l'ota1 

320.3 
271.9 
101.9 

76.4 
770.5 
80.9 

8,)1.4 
21.6 
18.9 
4.0 

895.9 

35.8 
30.3 
11.4 
8.5 

86.0 
9.1 

95.2 
2.4 
2.1 
0.4 

100.0 

56 
(b) 
~2 

24 
134 

4 
137 

8 
9 

155 

36 
(b) 
34 
15 
86 

3 
88 

5 
6 

100.0 

a/ May not add due to rounding. 
bl Maize	 is included under other, line 4
c/ Inludes potato, sugarcane, ginger and chillies. 

Source:	 For totals: Statistical Outline ofJi1machal Pradesh, 1980, p.79; 
For Irrigated Crops: Indian Agriculture in Brief, 18th Edition, p. 35 
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This Chapter describes technical aspects of the various kinds of 
existing 811811 scale irrigation in the State of Hill8chal Pradesh. It 
looks at tbe current planning, design and operating procedures, 
analyzes their performance and presents the proposed planning and 
design critp.r1a to be followed under this project. Conclusions are 
based on field visits to various sites in the state, conversations 
with GOHP officials and technical personnel and a study of different 
schemes. The technical, economic and social perforaance of a set of 
eight existing schemes was investigated in the field during 5epteaber 
and October, 1983. Tl~ four basic types of schemes to be supported 
under the project: flow scheus, 11ft scbeaes from surface water 
sources, 11ft schemes from groundwater sources, both tube and dug 
wells and water harvesting schemes were included in the study. 
Sample schemes were drawn from both low and mid-hill regions and 
represented tl~ee aanagement forms: departmental, community and 
individual. 

A. Description of the State's Facilities 

'rhe irrigation sector and responsibilities of the various 
agencies are deecribed in t.:bapter 1, Sec.• B. Technical aspects of 
the various types of schemes to be supported and relationship to 
responsive agency are discussed below: 

1. Flow Sc hemes 

Much of the area presently irrigated by surface water 1s served 
by co_unity kuhls diverted froll various sources such as perennial 
rivers, small streams and springs. These command areas range in size 
froll one or two up to several bsndred hectares. The Irrigation 
Department bUilds, maintains and operates new kuhls and relabi1itates 
and operates old ones built by the famers themselves. (;onstruction 
of both new kuhl sytems and rehabilitation of old ones is at 
govenuaent expense. The existing kuhls vary in present condition 
from reasonably good to poorly maintained and non-functioning. 

Rehabilitation consists llainly of repairing breaches in the l18in 
channel along the steep hillsides, lining the more obviously leaky 
portions of the kuLl or in some cases rep1ar.ing certain lengths with 
a closed conduit. After rehabilitation ID assigns a water aBster to 
supervise f;he water distribution within the co.-and area and check 
for any aainteD6nce or repair needs which are then taken care of by 
the goverr.uaent. Two sucl, kuhls observed were in the Baijnath area. 
One kuhl was 23 km long and served a Cu1turab1e COllUnd Area 
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(eCA)ll of 784 ha with design capacity of 0.365 cumecs (12.9 
cusecs)~/. Another was 29 km long serving appl'oxi- mately 1800 bEl 
with a capacity of approximately 1.25 cumecs (44.2 cusecs). 

The conveyance channels generally do not have structures st 
turnout locations and water can be diverted froll the main canal at 
alaost any point sillply by cutting the bank. Because 1II0St of the 
distributary channels are located on ridges they usually follow 
slopes that res~lt in excessive velocities and subsequent erosion of 
the channel beds. Tl~ lack of turnout and grade stabilization 
structures is one of the serious deficiencies of tl~ existing kuh1s. 
Particularly for the larger perenn1.al streams, there usually 1.s no 
pera&Dent diversion weir. Small loose rock diverRlons are plac~d in 
the streams tor directing the water into the kulus during low flows. 
This see.. to be a satisfactory manner of handling the matter becau6e 
the cost ot a permanent structure designed to pass the flows during 
the monsoon would be prohibitive. 

In general, little attention has been given to the cI.1stribution 
of water to the fields of the beneficiaries, e1tl.er t·:> design and 
layout of tl~ system or to its operation. The assumptloL is that the 
users served by an outlet will be responsible for de',eloping the 
watercourses and field channels required for distribution to each 
individual field ·but this often has not happened. Most of the land 
served by the kuhls has been bench terraced in small irregular 
parcels. Where conditions are favorable water is used for paddy in 
the kbarif season. Because the soils tend to be med1U11 to light 
textured, there is substantial loss of water to deep percolation. 
Because there are very limited watercourses and field channels the 
field-to-field irr1g~tion usually practiced serves as both the 
conveyance and application system. rhis results in uneqUitable 
distribution with those users near the outlet receiving fuJ~ or 
excess irrigation water while those further down suffer shortages or 
receive no water at all. Lack of water distribution facilities is 
ODe of the contributing factors to the low water utilization, the 
percent ot designed area irrigated, that concerns tl~se involved with 
irrigation in the state. 

11 The Det geographical area suitable for cultivation to be served 
by the scl~me. 

2/ One cuaec is a stream which flows at the rate of one cubic 
aeter per second. A cusec flows at tt~ rate of one cubic foot 
per second. 
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Both the AU and ltD also repair and rehabilitate kuhls. For 
these agencies, construction costs are shared by famers and the 
govermlent does not assume the responsibility for operation and. 
l18intenance of the system nor asses water charges. Kuhls 
rehabilitated by the AD and aD tend to be sll8ller than those 
assisted by the ID. Tke aD provides technical and financial 
assistance to community Khuls for repair and/or rehabilitation 
up to a limit of Rs.~O,OOO with 12.5 percent of tie cost provided by 
users. As with kuhls rehabilitated by the ID, distribution 
facilities in AD and aD supported schelles are poorly developed. The 
AU, however, bas had some lillited experience with watercourse 
development. 

2. Lift Schemes 

a. Surface Water 

Tlere are nUllerous lift sctelles in Himachal Pradesh in which 
water is pumped from perennial streaas (Khlds) and other water 
sources such as non-perennial streams (nullahs) to irrigate 
agricultural lands at Mgler elevations. Pumps for these schemes 
are 1I0St frequently powerea by electricity. The state of Hiaacbal 
Pradesh has an excess of electrical energy though supply is often at 
sOlie distance froll puapsites. Lifts vary froll a few lIeters up to 
about 100 meters on the sche.es visited. Because of rising stream 
levels during the monsoons the pUlipS at one installation visited had 
to be removed during the rainy season. A sllall rock wall was being 
constructed to raise the river water level sufficiently to ~over the 
suction pipe ot the pump during the dry season. This elillinates the 
possibility of using the schelle for supplellental irrigation during 
kharif. 

b. Groundwater 

Tube wells with electrically powered pUlipS prOVide irrigation 
water in a few alluvial valleys and low foothills areas. Vertical 
turbine pumps are preferred because they are lIore efficient, but 
when the alignment of tit! bore hole prevents the installation of a 
turbine pump, a subllersible pump is used. 

Unlike sOlie other states in India, Hill8chal Pradesh has no 
State Groundwater Board. GOl's Central Groundwater Board has done a 
limited amount of hydrological survey spanned over an area of 4290 
sq.km within tLe state ana has published reports showiD8 groundwater 
contours for Una, Kangra and HaIIirpur Uistricts. Areas in which 
groundwater resourcea are available are lillited. Approxill8tely ten 
percent of the ar.ea of tie state, located in v~lleys and along the 
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foothills has been deelled worthy of hydrologic survfly. The (;entral 
Grnundwater Board reportedly maintains 37 hyc1rographic stations in 
the state. These lIonitor groundwater levels five tillles annually. 

Much of the groundwater development observations reported here 
relate' to tie Indo-German Agriculture Projec~1 visited by the 
teall. This program bis provided groundwater information, well 
drilling logs, screen design, etc. for various wells, especially in 
the Hurpur District. The wells have been drilled. and cased and the 
pUllping plant installed by the AD. They were t.hen turned over to 
the ID for operation and maintenance. Log bOOKS are kept by the 
pump operators which srow the farmers' requests" the days and hours 
during which the pumps are opera ted and thf: farmers and 'crops 
receiving water. 

Distribution systems are usually bl'lried pipe lines with 
valves at each chak~/ and operate at lIed1u'JI pressure. On1.y one 
valve is opened at a time so that the total discharge of the pump 
flows to the chak served by the val;c. !Je(;ause of differeIl.ces in 
distance froll the PUII)P and in elevation the actual flow varif!S from 
chak to chak. SOlie needed improvements in the design of these 
distribution systems are discussed under Se~tion (;2. 

As on flow schemes there is a serious lack of chak 
c1evelopllent including land preparation by leveling and conutruction 
of watercourses arId field channf!ls. LacJ~ of chak developme'at is one 
reason for low utilization ot irrigation. Estimated irri@~ble area 
is calculated using a standard "d'Jty" rather than on water 
requirellents based on the soils, cropa, climate, and conveyance and 
application losses. Another reason for low utilization is that 
actual well yields are less tlBn those estimated 1n the design. 

In addition to tube wells the AD also 'constructs shallow l~nd 

dug wells froll wlach water is lifted for irrigation. 

3/ Taveri, S.c. and R.K. Sharma. Illpact and Performance of 
Indo-Ge1'lll8n Agricultural ProJ!!ct Xangra. Indo-German Agricultural 
Developllent Agency, Palampur; undated. 213 p. p. 22-23. 
~/ A "chak" is the land area served by an outlet 
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~. Water Harvesting 

A typical water harvesting scheme involves construction of a 
masonry check wall or small eartbf!1l dam at a suitable location 
across a nullah to impound runoff water from the small watershed 
above the site and facilities to utilize the stored water for 
irrigation. Generally the cost of the storage componentI check dam 
and appurtenances 1s borne by the AD. The rest of the facilities 
are developed by the beneficiaries. For small and marginal farmers 
and scheduled castes. financial assistance is ~va1lable through the 
AD. The water in the pond is a'vailable gratis to the potential 
users. Froll siteD Visited. the primary emphasis appears to be on 
the location and construction of the dam ldth no comprehensive 
planning for the utilization of the developed water resources. At 
both Bites visited. the water was being used for irrigation of a few 
hectares of land by individual falL'merS who on their own initiative 
tad purchased pumps using AD fioaIl(~ial assistance. Diesel powered 
pumps were used at these two sites because there was no nearby 
electrical power supply. Other types of water harvesting involve 
construction of concrete storage tanks to hold small flows of water 
over several days until enough accUllulates to irrigate some small 
areas. 

4. Agency Responsibilities 

The principal GOHP agency responsible for irrigation is ID. 
This, agency is also responsible for the development of community 
potable water systems. Besides constructing and rehabilitating flow 
scheme tl~ ID also plans. designs. constructs. operates and 
maintains lift schemes from both surface and groundwater sources. 
The staff has gained more experience in domestic water supply than 
in irrigation. Professional development through training is 
desirable for certain areas. particularly planning and design of 
systems on the basis of crop water requirements. planning and design 
of chak level and on-farm facilities. and the involvement and 
participntion of tt~ beneficiaries in all phases of tt~ work. 

The AD has a limited engineertng staff. involved in the 
planning. design and construction of tubewell irrigation schemes. 
dug wells and water harvesting schemes. 

In addition to staff development through specialized training. 
both ID and AU need to develop an integrated multidisciplinary 
approach to irrigation widch should include engineering. soils. 
crops. agricultural inputs and farmer involvement. The Project will 
support this development through special studies. dellonstrations. 
workstDps. pilot projects and training. 
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B. Present Planning and Design Criteria 

1. Planning and Design 

In general, there are some established criteria for planning 
and designing irrigation projects in the State of Himachal 
Pradesh. Regular project design activities of the ID are 
undertaken by the various circles established throughout the State, 
each under the direction of a Superintending Engineer. Designs for 
individual minor irrigation projects are then submitted to the 
Planning and Design Division in Simla for review and approval and 
inclusion in the State budget. 

Hydrological data on the surface water supplies ate not 
adequately available and collected on a regular basis. This may 
concern the effect the project l18y have on prior user's rights. 
Rainfall data is also not adequately used in tl~ planning process. 
Data on soils are not collected. <;rop water requirements are not 
estimated based on 80ils and climatological varieties, instead a 
s tandarQ du ty of water of 150 acres (bO ha.) per cusec is used. 
Tids is based on tt~ past experience with the existing system. 

Economic analys•..ls ar~ made for proposed schemes and benefit 
cost ratio is calculated. These do not take into account time 
discounting ot money and use financial rad~r than econoll1c costs 
and benefits. Economic analysis procedures and criteria are 
discussed in some detail in Chapter VI. 

l. Review of Existing schemes 

This section sWlllD8r1zes the teclmical findings of the schemes 
studied. Four of the eight study scbemes, selected as a typical 
sample, are discussed. In general, hydrologi~l data related to 
rainfall and runoff were used only to a limited extent in design. 
The hydraulic de6ign involved computation of static and dynamic 
water levels for sizing pumping plants and pipes and channel cross 
sections, weir lengths, etc. for the flow sche~es. For the schemes 
studied, these elements were generally well covered. Structural 
factors such as stability considerations were covered in a very 
liaited manner. Design and installation of tubewells were treated 
adequately. 

a. Lift Sct~me - Jawali Lift Irrigation Scheme 

i. Planning 

The Jawsli Litt Irrigation Scheme is located in the 
low hill region in Nurpur Tebsil, Kangra District. This scl~me was 
designed by ID to put to use a portion of an existing canal scheme, 
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Sidhartba, constructed earlier but which was not successful. The 
source of supply of water for the scheme is tbe Dehr kWd. Stream 
flow and other hydrological data were not reported in the project 
plans. They show an assessment of 15 cusecs as the total flow. 
After deducting for current upstream usage, the net available flow 
in the kbud for LIS Jawali was assessed as 10.5 cusecs. 

1:he gross cOlIJD8nd area of the Jawali Lift Irrigation 
Scheme was reported as 6~1.~2 ha. Assuming an intans1ty of 
irrigation of 80 percent, and a duty of water of about 160 acres 
(b~ ha)/cusec, irrigation interval of 30 days and pump operation of 
16 hours per day during peak demand for 8 months each year, the 
water requirements for a eGA of 471 ha were assessed. These work 
out to 10.5 cuse~s, the proposed capacity of the pumping plant to 
be installed. For delivering this water against a total head of 
4~.4 m and on the basis of certain assumptions regarding frictional 
and other losses and plant efficiency, the capacity of the pumps 
were assessed as 340 hp. The pumping plant was chosen with two 
electrical driven pumping sets, each of 180 hp and a total expected 
discharge of 10.5 cusecs. A ttdrd pump of equal capacity was 
prOVided as a stand by. Pipe sizing of till! rising main was done 
through an economic analysis of different pipe diameters. 

Tt~ project plans also reveal certain modifications to 
be done in tt~ erstwhile Siddhartha distributory. These were 
worked out using standard procedures employing continuity and 
Manning'a ",'docity equations. :f.'llOugh the project plans indicate a 
projected ~roFping pattern, no computations were made to assess the 
crop water requirements. 

jJ.. P~!:foI'1llance 

l'hough the expectations of the scheme were to provide 
irrigation to a CCA of 471 ha, on an average, during the last three 
years, irrigation from the scheme has benefited only about 121 ba. 

'Iechnologically, the pumping plant designed for 
lifting water appears adequate. However, since ttlft scheme started 
oll1y one out of the two pups has been operating becaus~ of 
lImitations in the electric power supply. Operation of both puapa 
at the same time trips the system. Work on aUgDW!ntation of the 
power supply was reported to be under way with the project 
authorities hoping '.0 put tllft second pump in operation in another 
three months. There are alao constraints in operating the puaping 
plant during peak load hours in the evening. 
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Though the discharge available for pumping was 
aasessed as 10.5 cusecs, an inspection at tl~ site indicates likely 
shortfall. In any case, only about 4.8 cusec was being pumped 
because of the electrical problem mentioned above. 

The distribution system for tl~ cOlIIJII8nd area is an 
open channel system skirting one side of tl~ area being irrigated. 
Apart froll seven or eight outlets constructed by the departllent, 
there are a large number of informal (kuccha) outlets. With field 
to field irrigation, lack of appropriate field channels, and poor 
land development in the chaks, irrigation water could hardly get 
beyond a length of 30-45 II from the main canal. As of now, the 
system is not effective in serving the eeA for which it was meant. 
However, this could be possible once the land is properly developed 
for efficient irrigation. 

The head works for the lift irrigation scheme 
cOllprises of the diversion bund in U~ De hr kIud, t he feeder 
channel for drawing off water from the khud to the sump, the sump 
and the pumping plant. Because of flow and ot~r conditions the 
Lead works require periodic maintenance. Tt~ diversion bund in tl~ 

"lud needs to be reconstructed every year, the silt in the feeder 
channel needs removal every two months and the sump well needs 
clean1.ng twice each year. The general state of the head works at 
the time of the visit needed adequate repairs since it had been 
damaged by recent t~avy rains. 

The field conveyance and distribution rystem, however,' 
is the weakest component of the project. The distribution system, 
ls not nov able to extend water to all parts of the command area. 
The main canal, particularly at the tail end, is in a poor state of 
maintenance. Watercourse developllent at tl~ cbs" level was 
inadequate. Tl~ areQ being irrigated has some high spots, needing 
land levelling. The s~9tell of irrigation from field to field, easy 
accessibility of water to farmers near the main canal and perhaps 
unauthorized usage of irrigation water denies water to large parts 
ot the cOlllland area, particularly at the tail end. Field losses in 
distribution were assessed a t a bout 35--40 percent. 

No special problemo related to drainage or salinity 
were reported froll the area. 

The water delivery procedures cOllprised of tl~ farmers 
slgning up for water and the Junior Engineer in-charge of the 
project preparing a schedule in cousultation with the farmers. The 
famers register their demands for water' v1.th the pump operator. 
The pUlip operator is responaible fo!' tile operation ot the pump and 
tl~ beldars are responsible for tl~ distribution of water. 
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Conflicts in use ot water are reportedly resolved either mutually 
or through the efforts of lrrig~tion Department officials. With 
hardly any mechanislD for regulating and controlling water in the 
main distributory, the water delivery procedures, one expects, can 
only be ineffective. 

the Jawali Lift Irrigation Sct~me was started in 1972 
au~ completed in 1975. In a strict sense, the scheme still remains 
incomplete because of its failure to provide irrigation to the 
extent perceived. Full irrigation of the eCA can never be achieved 
even through increased vater supply unless proper distribution is 
1ntro~uced and cnak development is completed. 

b. Remodeled Flow Scl~me: Samlati-Uster 

Samlati-Uster !low scheme is located in tbe mid-hills in 
kangra District. l'be remodeling consists of a diversion from the 
Joggal Khud to Dibber Nullah and a weir in Dibber nullah to direct 
flow into the Hari kuhl. Stream flow records or an estimation of 
expected vater supplies were not available. However, the design is 
based on observations of the lean period discharge. The proposed 
CCA was 32 ta., base~ on the standard duty of water of 60 la/cusec, 
requiring a flow rate of 0.53 cusecs. Utilization of the system 
uver the past three years has only averaged abou~ 20 liB in kharit 
and 9 ta in rabi. 

Designs for the diversion system were based on one cusec but 
in the design of tt~ various components of the system, analysis of 
hydrologic, hydraulic and structural design aspects were meager. 
Canal lining work and replacement of the diversion weir that was 
breached has not yet been completed. Only lill1ted selll1-permanent 
regulating str~ctur£s are provided in the main channel. 

AD in the case ot Jawali L!S, there is a lack of water
courses and field channels at chak level and field-to-field irriga
tion restricts the availability of water to the tail enders. Water 
delivery procedures are not effective with the farmers located near 
the canal being the major beneficiaries. 

c. Lift Scheme, Department of Agricult~.. e: Gutkar Village, 
Mauli 

he I18jority ot the lift irrigation scheme*J sponsored by AD 
are located in the Una, Hamirpur &nd Mandi Districts. A typical 
scheme consists of the water source - usually a s :.llow mnd dug 
well, pump and motor (usually electrical) and a distribution 
system. The observations prest!'oted here are for a scheme I18naged 
by a group of seven or eight fal~ers covering an area of 3.83 ha. 



111-10 

located in Gutkar Village in Handi District. Technical planning 
information av,ailable on the project was limited to analysis of the 
static and delivery head and capacity for the pumping plant. A 60 
IllID irrigation depth at 10 day interv,als with 10 hours per day of 
operation at 6~ percent efficiency was assumed. No computations on 
crop water requirements were made. Groundwater surveys were not 
maae as the well is near a perennial klud. 

ieportedly the entire 3.83 ha area benefits from the 
scheme. The distrib...~t1on system consists of lB6 m of galvanized 
iron pipe disc barging the water to open unlined channels which 
carry the water to the individual plots. Water is usually 
available on demand. There are essentially no regulating structures 
in the system. The study teem estimated that l~ to 20 percent of 
the water could be saved by imp['oving the conveyance system. All 
operation and maintenance charges are distributed to the 
beneficiaries in provortion to land area owned in the command. 

d. Deep 'rubewell Scheme - Kber 1 

A tuuewell near Nurpur in the l<angra District in the low 
bills region was selected for detailed study. Tre well was 
constructed by the AI) in 1'J77 under the Indo-German Agriculture 
Projt:ct with tile technical approval of the Central Groundwater 
Board. It was made operational in 1979 and transferred to ID for 
operation and maintenance in 1981. This well is one of 20 planned 
under the Indo-German Agriculture Project. These well sc}~mes were 
generally planned assuming a discharge of one cusec and a command 
area of 40 La. Soil and climatological data were not incorporated 
into the project design. 

Well design and construction procedures followed were 
generally in accordance with technical standards. T}~ underground 
distribution system consists of some asbestos cement (AC) pressure 
pipe and some reinforced cement concrete (RCC) low pressure pipe. 
Twenty-eight outlets were provided for distribution in the cOll'i1l8nd 
area. The CCA was estimated at 32.4 he. but the average area 
irrigated over tbe past three years has not exceeded 17 ba. Tbis 
is because ot reduced well discharge (0.75 cusecs) lack of 
watercourses and field channels below tt~ outlets, poor ct~k 

development, field-to-field irrigation and over irrigation of paddy 
t~~s depriving other areas of water. 

e. Water Harvesting Sene'!!:.: Tarsooh 

A review of the selected project, located near Village 
Tarsooh in Bilaspur District in the low hills region, indicated 
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that the site had been selected through reconnaissr!Uce and field 
inspection by AD officials in consultation with farmers in the 
area. No foundation studies were made and runoff was calculated 
using tt~ rational metlwd, based on rainfall estimated from a 
station lb km away. Stage-storage curves were developed from 
topographic surveya of the reservoir area. The gravity dam is a 
rubble masonry structure 16 m long and 7.5 m high with an overflow 
spillway and apron downstream. No stability calculations were 
included, nor were tl~re any studies regarding the potential 
irrigate uea. 

Initial efforts by the AD to develop an integrated scheme, 
including irrigation, generated no interest among the farmers. 
Only after the stor~ge pond was developed did two groups of 
beneficiaries, olle on each bank, implement irrigation by using 
pumps to lift water to the command area. The original area planned 
was about 6.35 ha. In ac tualpractice , the irr1gation has tended 
to be extensive with four to twenty lIB irrigated in the kharif 
season alii 2:l.25 lIa in the rabi season. The distribution system 
consists of about 60U m ot pipeline and many open, unlined 
channels. Chak development is poor and the distribution system is 
poorly developed and maintained. Land leveling and additional 

\
lengths of pipe are required for effective use of the water. 

The condition of the watershed is poor. Many of the small 
cl~ck aams previously constructed by the Forest Department are 
breached or silted up. The catellDent area is open to grazing and 
devoid of forest cover. As a result there is considere.ble inflow 
of sediments into the reservoir. Unless water6hed treatment is 
inclUded as an integral part of water harvesting schemes, their 
expected life will be severely sl~rtened. 
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c. Proposed Planning and Design Criteria: 

1. Flow Schemes 

a. Water Supply 

To attempt to gather cOllplete hydrological information in 
any kind of systematic way for the many small and varied surface 
water eources of Himachal Pradesh would be a tremendous task and 
probably 110toe justif1en • However, subproject plans must be based 
on some reasolM'\ble confidence thc.t the required supplies will be 
available. 

For new flow systems ti~ following criteria will be met for 
estimating available water supply. 

i. Monthly runoft at 7~ percent probability level will be 
estimated using rainfall and appropr.iate runoff models or 
correlation procedures. 

i1. As a cl~ck, tlow measurements using stage discharge 
relations will be made during the period of low flow in 
the year preceeding construction of the subproject. 

111. A determination will be made of existing schemes 
which are diverting l'later from ti~ same source and an 
assessment made of ti~ impact o! ti~ proposed development 
on tl~ prior water rights. No subproject will be 
initiated which jeopardizes existing water uses as is the 
pre~ent practice. 

For rebabilitation kuhls, wl~re command area is not 
increased, doc.umentation prodded by kuhli or water users, if 
substantiated by ldstorical records, may be substituted. If 
command area is increased, tlen the same criteria as for new 
schemes will apply. 

Appropriate proce1ures for rainfall-runof! correlations will be 
identified collaboratively with USAID. If desirable, models such 
as those developed by Linsley, may be utilized. For routine flow 
discharge measurements, tie float-velocity method, if carefully 
done, is satisfactory. In order to collect data to improve runoff 
predicUon teclmques, standard stream gauging and rainfall 
stations will be installed in five to ten representative watersheds 
in the Project area. ID/AD will be responsible for collecting 
stream flow and precipitation information from these stations. 
SOlie additional small watersled sites (See c4c) representative of 
water lsrvestin~ activities will also be included in the watershed 
hydrology acL~V1ty. Technical assistance for identifying 
appropriate rainfall 
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correlation formulas or procedures for implementing rainfall-runoff 
correlations and stream gauging programs and for instrumentation and 
data collection on representative watersheds and a training program 

.in watersled nydrology will be supported by grant funding. 

h. Headworks 

Temporary loose rock diversion structures "ill be acceptable 
streams where flood tlows exceed 2j m3/sec. or on smaller 

..:eams tor COllllD8nd areas less than 20 ha; otherwise permanent 
~tructures will be installed. For these, test pits will be dug and 
foundation condit1on.s reported using the Indian Unified System of 
Soil ~lassification.~/ Structur91 stability both under 
normal serVice and full flood conditions will be calculated and 
energy discipation structures designed using standard engineering 
practice. ~/ Regardless of type of diversion structure, main 
canals will be fully controlled by gates and proVided with emergency 
wasteways of permanent or fuse-plug type, so that canal lead reaches 
will be protected from floods. Slucing facilities to reduce sediment 
load will be incorporated into the l~adworks design. Tl~re is a need 
to improve utility of diversion weirs including deciding wt~n 

permanent structures are justified and to improve the design and 
performance of temporary diversion structures, e.g. by appropriate 
use of gabions, etc. This and other later mentioned design aspects 
of hills region irrigation .ystems will be exa.ined by a consulting 
commission whose membership, including international technical 
assistance if needed, will be agreed upon by COHP and USAID. 

c. Conveyance 

Size of conveyance channels will be sufficient to transmit 
maximum demand based on peak fortnigl&t1y crop water requirements wi th 
allowances for operational and seepage losses. Sizing shall be 
calculated using accepted open channel flow formula such as Chezy' s 
or Manning's. Velocity will be such that erosion will not occur in 
eartlen materials. Differences in elevation where tlese exceed 
hydraulic grades will be taken up by appropriate erosion control 
structures fully protected aaainst downstream erosion. Open channels 
will be lined where soils are sufficiently permeable that losses 
greater than 5 c.f.s/million square feet can be expected (all coarse 
grained - S, C, types in the Unified Soil Classification System), 

j/ Indian Standards Institution Publication: 1.5.1498-1970. See also 
U.S. Bureau of Reclamation, Earth Manual. 1974, p. 12. 
b/ "Standard Practice" is defined in Section C~. 
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in .batterea ,r weathered rock, or where .eepage would contribute to 
uutable loili conditiona. For paraeable reaches or reac:hel. along 
ateep tranavetse slopea where the canal ia lubject to dulaae froll 
earth or rock,' aoveunt, clolled conduit will be ulled "hen ecoDOMic 
analysis shows least capital and ..intenance COltli. .

l 

Surveys: for couveyance channell will include notation of earth 
or rock ..tedal at intervals of 100 .. or vhenever chanaes occur. 
Test I..plell w!ll be taken when in earth and clallifled accordina to 
the Unified sPil Claslification Sy.te... rbia infolllation viII be 
shown on pla"s and profiles. Where croas drainage occurs, the 
channel will be provided vith bypass Itructures or vaste vays 
adequate to bypall or divert crosl-channel floods wi th peak flows 
esti.ted by tbe bUonal fomula or 10lle other lIethocl agreed upon by 
GOHP and USAlri. Fealib1lity report••hall include aD evaluation of 
the condition; of the crola drainage watershed by seIAD or FD as 
appropriate vlth a plan for any needed protective measures. 
I.plellentation: of such plans shall be included aa part o:E aubproject 
construction atd operation maintenance. 

I . 
A control pte lhall be provided at tb8 head of each branch. 

Measuring weir~ or flumes (cutthroat or broad creste~ type) vill be 
installed illllle~iately dOWDstreaa froll the ..in headgate at branches 
and at the ent~y to the d11tributary section. ,, 

In add~tion to supply channell, subprojectl "ill provide 
adequate draiDage chann~ls sufficient to rellove maztaua 5-year 
rainfall within 24 hou~s froll the co...nd area into a natural 
drainage channel. 

, 
For di'tributa~y reachea, the channel ahall be controlled 

ulins appropri,te check structureo so that the water 1eft1 can be 
aaintained at outleu at not less than 45 c. above tm highelt point 
in the chait tb be lerVl!d. OUtleta viII be dea181Jed to .erve a 
ux111U1l of eiaht m~ctare8 and will be equipped vith a suitable 
pEraanent gate~ Distr1butaries will noraally be delianed to provide 
a flov of 10-30 lIs to outlets on a rotating basis d'pending on the 
size of str~ desirable for efficient irr1satioD application. 
Attention need' to be 81Yen to selectiq optiaal stre.. alze under 
v.mrious local cbndltions. 

All st~ucturel, dro~, croa. re.ulatorl, .1phou. clutes, 
bridges, road Qrosllna. etc. shall be delilDed according to atandard 
enaineerlng practice. 
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Where tte canal traverses cultivated areas, a closed pipe line 
to reduce land losses for right of way and tt~ possibility or 
opportunity of unau~horized water diversion will be given preference 
unless clearly uneconomic. Chak area development criteria are 
presented under Section Clc "Water Distribution and Application". 

d. lrrigation Water Budget 

For subprojects, CCA for a given available water supply or 
necessary water supply for a given eCA will be calculated from Cl 

water budget based on computed crop water requirements and 
appropriate allowances for seepage and operational losses. 
Semi-monthly values ot crop water requirements will be calculated for 
tt~ cr9Pping pattern suggested by AD using crop coefficients given by 
FAO II applied to the potential evapotranspiration as estimated 
from available climatic data. The 75 percent probability values of 
effecti ve precipitation will be used to obtain the net irrigation 
water requirement. 

Values of potential evapotranspiration and effective 
precipitation can be developed in a zonal basis. A special study 
will assemble and process availa.ble climatological data for various 
zones and test the feasibility of using a zonal approach. Where 
successful, zonal values of evapotranspiration and effective 
precipitation may be used for estimating irrigation requirements. 
Alternatively, evapotranspiration may be computed using local 
climatological data and temperature/solar radi~tion formulae 
{Blaney-Criddle, Jansen-Haiee. Hargreaves-Bamani).!1 Approach to 
be used on various subprojects will be as agreed upon by GOHP and 
USAlD. 

In the absence of specific information the following loss 
rates and efficiencies will be used for computing water budgets for 
open channel systems. These values assume installation of lining or 
closed conduits in permeable reaches as specified above and fields 
properly slaped to receive irrigation. 

7/ See: crot Water Requirements, Irrigation and Drainage Paper No.
 
24, Rome, 1 75. See also: A Guide for Estimating Crop Water
 
Reauirements. Water Management Division, Ministry of Agriculture,
 
New Delhi, July 1971.
 
8/ Ibid. See also Hargreaves, George H. and Zohrab A. Samani,
 
Es timating Potential Evapotranspiration. Jour. Irrigation and
 
Drainage Division. American Society of Civil Engineers, Vol. 108,
 
No. IR3, September 19~2, p. 225-230.
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Kharif Rabi 

Loss Efficiency Loss Efficiency 

% & X X 

1. Conveyance, Diver

sion to Outlet 10 90 15 85 

2. Operations 15 85 I!> 85 

3. Field Channels 10 90 15 8,) 

4. Field Applicati~n 15 8!> 20 80 

Overall 58.5 50.0 

Other water requirements may be taken as follows: 

1. Land preparation (paddy) 100mlll 
2. Transplanting (paddy) l50mm 
3. Pre-sowing 100mm 

e. Surveys 

Topograpldc maps prepared by the Survey of India (20m 
contours) may be used for general location. Strip surveying for 
location of main canal should show contours of not more than one 
meter. Hore accurate maps are needed for location of distributaries, 
watercourses, field channels and land development on farms. Criteria 
stated here apply to all types of irrigation schemes. Village maps 
(scale 1:4000) witb proper enlargellent may be used as base maps. 
Topograph!~al surveys will be carried out taking spot levels in each 
survey number. Survey map will depict ground eleva tion on fields, 
including existing terraces, location and elevation of benc1lllarks, 
ownership, all permanent structures, visibly uncultivated and 
uncommanded areas and alignment of main canals with full supply level 
(FSL) indicated at appropriate places. The following specifications 
will be used. 

1. Spot levels 8-10 per ha 

2. Contour interval 20 em 

3. Happling scale 1:2000 
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Accuracy of controls for strip and topographical maps shall be 
such that vert:l.cal error of closure does not exceed 0.1 feet times 
the square root of tbe length of the traverse in miles (0.024 meters 
times the square root of the traverse in kilometers) where miles or 
km is the length of the traverse; nor oorizontal error of closure 
exceed 1/2,500. 

f. Water Distribution and Application - Chak Development 

Subprojects will provide for full development of chaks to 
insure reliable, equitable and efficien.t distribution of the water 
and its proper application to fields. Selection of the command area 
and its development will be based on so!.l surveys as specified in 
ctapter 11, Secti~n E. All chak development will be based on maps 
and surveys as specified in Section Cleo The Project will provide 
field channels for water distribution from the outlet to individual 
fields. Capacity of field channels may range from 10-30 l/s 
depending on local conditions. Field channels will provide a minimum 
of l.)cm working bead above the highest field to be served. They will 
be equipped with appropriate gates and control structures. Where 
economical, closed or a combination of closed conduit and open 
channels using Alfalfa Valve type controls will be used. Gravity 
sprinkle systems could be a possibility (see Section D1). Planning 
will include agreement aaong the farmers as to the proposed location 
of outlets and fieltt channels, water rotation or delivery schedules 
and acceptance of the responsibility for meintenance and operation of 
field channels and drains to assure continued distribution of the 
water as planned. 

Cbak-level irrigation development involves planning and 
construction of common water distribution channels or conduits to 
deliver water from the main channel or conduit outlets to individual 
farms. It also includes drainage channels in the same area and on 
farm land development including land shaping, leveling or terracing 
on individual farms. training for chak development is proposed early 
1n the life of the project. l'he training would be in a workshop 
format. The workshops would serve junior and assistant level 
personnel responsible for planning for designing, and construction of 
schemes. 

Planning of schemes will provide for full development of chaks 
to ensure reliable, equitable and efficient distribution of the water 
and its proper field application. Selection of the command area and 
its development will be based on topographic and soil sur- veys. The 
chak development will provide water courses and field chan-nels for 
wat~r distribution from tie outlet to individual fields. 
Distribution network will be equipped with appropriate gates and 
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control structures. Where econollically justified, closed or a 
combination of closed condui t and open c bannels using IIalfalfa valve II 

type controls will be used. Chak development will also include 
installation of field drainage channels connected to main system 
drainage facili ties. Planning will include agreement among the far 
mers and the responsible agency as to tbe proposed location of out 
lets and field channels, wa ter rota tion or delivery schedules and 
acceptance of the responsibility for maintenance and operation of 
field d-annels and drains to assure reliable distribution of the 
water. 

The actual aDlount of water allotted to a farmer would be a 
function of cropping pattern and land holdings in the cOlDIDand area. 
A plan for rotational distribution including proposed period or 
periods of rotation and timing allowances per hectare will be worked 
out with the users organizations. Tlie plan shall show rotation 
scl.edules to oudets OD the distributary section and for individual 
ct~ks. Plans showing location of outlets and field channels will be 
included in the feasibility report along wi th a water distribution 
plan and bear the concurrence signature of representative(s) 
designated by tt.e farmer group. 

Much of the area served by present and proposed irrigation is 
used for paddy production during the monsoon. As a consequence, 
sloping lands tsve been bench terraced, otten irregularly with 
varying lengths, widths, and configurations. This complicates the 
design and layout of any irrigation distribution system. On a pilot 
basis, some realigDlllent of terrace boundaries will be undertaken to 
improve layout of water distribution channels. Where possible, this 
will encompass a realignment of ptoperty boundaries to coincide witb 
field channel alignment. Bench terraces with uniform widtt~ will be 
located on the contour with the field crsnnel going down the maximum 
slope. 

ID and AD staff csve tsd only limited experience witb chak 
development. With 38,700 hectares scheduled for etsk development 
under the Project, a large increase in the number of personnel 
trained in this activity will be needed. In-country training in chak 
development for junior and assistant level personnel will be an early 
activity under the project. In addition to the design of field 
channels, drainage and on-farm development, training will include 
soil-water-crop relationships, irrigation water management, 
organizing and working with falller groups to Inwlve them in chak 
development act!vtties. Moreover, training will be glven to the 
farmers in operation and maintenance ot w~ter courses and field 
channels. 
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Amount of water allotment to a farmer will be in proportion to 
land holdings under the Command. A plan for rotational distribution 
including proposed farm stream size, period or periods of rotation 
and timing allowances per acre or hectare will be worked out with the 
users organization or committee; the plan st~ll show rotation 
schedules to outlets on the distributary section and for illustrative 
representative chaks. Plans showing location of outlets and field 
channels and rotational distribution will be included in the 
feSlsib11ity report documents and bear tbe concurrence signature of 
representative(s) designated by the farmer group or by 75 percent ot 
all group members.!/. 

GOI/GOHP will covenant to continue the system of user 
collaboration ana scheduling throughout the useful subproject life. 

Land leveling including construction of level bench terraces 
will be included as a Project obligation. TechIli~al standards for 
on-farm land development need to be developed. This will be done, 
possibly by ID and AA and incorporated into subproject criteria. 

Much of the area served by present and proposed irrigation is 
used fot' paddy production during the monsoon. To facilitate this, 
sloping lands lave been level bench terraced, but irregularly with 
various lengths, widths, and configurations. l'his complicatea the 
design and layout of any irrigation distribution sy.'.tem network. On 
a pilot basis some realignment ot terrace boundaries will be 
undertaken to improve layout of water distribution channels. Where 
possible this will encompass a realignment of property boundarieR to 
coincide with field ct~nnel alignment. Bench terraces with uniform 
widths will be located on tt~ contour with the field channel down the 
maximum slope at right angles to the terraces. Required drop aud 
turnout structures will be provided. The watercourse would deliver 
water to two fields at each turnout, one on either side. This system 
would provide for basin irrigation for paddy. Level furrows could be 
used for rabi vegetables and intermittent border flooding for close 
growing crops such as wheat. An alternative design would substitute 
a pipeline with appropriate stand pipes and Alfalfa type val __es for 
grade control and water distribution to the open channels. 

9/ See Ot1llll8n, Yem, "'l't~ HUOA II Experience" and Moya, Tolentino B., 
"Experience on the Lower Talavera R1 ver Irrigati011 System"; 
Agricultural Administration Unit, Overseas Developmen~' Institute. 
Network Paper 2/81/1. London, 1~8l for experiences and techniques 'for 
involving farmers in chak development activities. 
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It and AD staff have had only limited experience with chak 
develc.pment. With some 38,700 hectares scheduled for chak 
developlent under the Project, a large increase in the number of 
personnel trained in this activity will be needed. In-country 
training in chak development accordingly will be an early activity of 
tbe project. In addition to the design ot field channels, drainage 
and on-farm development, training will include soil-water-crop 
relationships, irrigation water management, 
working with tarmer groups to involve them 
activities and in operation and maintenance 
construction is completed. 

and 
in 
of 

organizing 
chak develo
facilities 

and 
pment 
after 

2. Lift Schemes - Surface Sources 

a. Water Supply 

A t"eliable estimate of the available water supply for litt 
schemes is even more criUcal than for flow schemes in order to 
properly size and select tbe pump. For the8e schemes the same 
procedure will be used tor estimating water supply as for flow 
schemes (see Section ~la). 

b. Diversions, Feeder Channels, Pump Sumps 

D1vere!ona, feeder cl~nnels and pump sumps serving lift 
schemes are diffJ.cult to maintain because ot the great variation in 
flow: siltation problems, etc. Designs will minimize siltation and 
reqUired cleaning and, where feasible, include sluicing facilities. 
'ItJe degree t;o wtdch design of these migtat be improved to save 
recurring maintenance and sllUtdown coats is not known. This aspect 
will be studied in detail and recommendations incorporated in these 
designs. 

c. Pumping Stations and Pumps 

Pumps shall be adequately tDused in buildings designed to 
insure security and protection from the elements. Provision stwll be 
made for easy access to make replacements and repairs. Pumps and 
motors or engines shall be selected according to manufacturers 
specifications and shall operate at optimal efficiency at normal 
design discharge and total head. Provision shall be made for partial 
operation and standby (e.g. tt~ee pumps operated in parallel, two at 
a time, with one on standby). Electrical motors shall be served by 
starting equipment, circuit breakers and protective equipment 
according to manufacturer's specifications. Problems with electrical 
service are common. Where electricity is used tt~ irrigation agency 
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shall determine the location of an adequate power supply and shall 
insure that capacity and voltage will be adequate. A statement 
regarding tl~ availability and capacity of electrical supply will be 
obtained from the electrical cooperative and included in the 
feasibility report. The feasibility report will also include 
performance curves, installation instructions and manufacturer's 
specificstions for pumping and driving equipment, expected hydraulic 
and overall efficiency and estimated unit pumping costs. 

d. Conveyance 

In order to minimize seepage losses conveyance will be by 
lined open channels or closed conduits. Tt~ diameter of the rising 
main and the closed conduita for distribution will be determined 
economically to minimize the combined fixed and operating costs. 
Other general requirements of the conveyance system will be the same 
as thosle for the flow schemes. 

e. Irrigation Water Requirements/Water Budget 

Irrigation water requirements and water budget will be 
analysed as described in Section Cld. 

f. Water Distribution and Application 

Water distribution and application criteria will be as 
described in Section Clf for flow schemes. Cultivation of paddy 
under lift schemes, especially the ones with higher lifts sbould be 
discouraged on the medium to light textured soils. Under these 
conditions, paddy would not be included in the suggested cropping 
pattern. better utiliztion of the water can be obtained by using it 
for crops winch have lower water requirements snd can be irrigated by 
more efficient methods. 

J. Tubewells 

~urrently used drilling and well construction techniques are 
generally adequate. Proposed subprojects in areas with established 
groundwater availability will be constructed according to the present 
standards including screening and gravel packing. In order to insure 
against overdraft, clearance by the Central Groundwater Board will be 
required for all tubewells. For proposed subprojects iu new areas 
with no proven groundwater supply, explora~ory wells will be drilled 
and tie availability of groundwater assessed in cooperation with and 
following the standards of the Central Groundwater Board. Emphasis 
neede to be given to teclmiques that improve tie a~ignment of the 



IIl-22 

bore. Tbe Project will give some attention to dds matter (see 
Section C6). Procedures for design ot pumphouse, PullPS and driving 
equipment and assessment of availability of electricity will follow 
that fur lift schemes (Section C2c) except that only a single pump 
without standby will be required. Installatio of electrical 
trausmission facilities will be undertaken concurrently with tt~ 

construction of tt~ rest of the system to avoid delays in the project 
becoming operational due to unavailability of power. . 

The newly drilled wells will be test pumped for not less than 10 
days continuously to determine drawdown, pumping lift and sustained 
discharge. The size of the command area and extent of the 
distribution system will be based on the sustained discharge 
determined by the pumping tests 
Section Cld with loss allowances 

and 
as fol

water 
lows. 

budget calculated as in 

Lo8.s Efficiency 

Closed conduits 
Operational 
Open main conveyance ctanne~s 

Open field cl~nnels if used 

o 
1,) 

10 
10 

100 
85 
90 
90 

As a condition precedent, monthly monitoring of well discharges 
and water levels in tubewell areas will be implemented by ID who will 
evaluate the short Hnd long term effects ot the development and 
adequacy of annual recharge. This information will be used to 
develop criteria for rates of extraction and perwissible number and 
location of new wells. 

Distribution systems for tubewell subprojects will consist of 
underground low pressure pipelines. The pump will discharge into a 
riser from 'widcll the flow will be controlled by gates into the 
required distribution pipelinea. ~ltlets at delivery points to 
fields will be through risers and Alfalfa type valves. Open stand 
pipes will proVide water level aD.d pressure control. Design 
standards will be those adopted by the American Society of 
Agricultural Engineerr or comparable ones developed in India. 
OUtlets will be provideu to serve chak sizes of about 2 ha. As a 
Project responsibility field channels from the outlet to each field 
will be constructed according to a plan agreed upon by the farmers. 
Implementation of chak development will be as described in Section 
Clf. Pilot projects (SectiQn E2) will test the viability of 
extending the underground pipe distribution system to each individual 
field and will also consider sprinkle application to provide the 
optimUll in water savings and equitable distribution. 
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4. Water Harvesting Schemes 

a. eompre~ns~ve Plan 

(;omprehensivc plans will be prepared for water harvesti,ng 
subprojects. These will include development of the storage pond or 
tank, lift pump designs, 1£ lifts al'e used, conveyance facilities, 
on-farm land development, cropping patterns and farm budgets, 
economic analysis and plans for protection and utilization of the 
tributary watershed. User organ!u.itions or farmers shall be fully 
invo1ved in development of the plans which shall be signed by 
representative(s) designated by tr~ farmer group or by 75 percent of 
all group members, for farmer for individual scr~mes as well as by AD 
officials. Plans will be based on soil surveys as prescribed in 
(;r~pter 11, Section E. Haps and surveys shall be as prescribed under 
Section <..le. 

b. Site Selection, Water Supply and Hydrology 

Selection of tl~ dam site will consider foundation conditions, 
size of dam required in relation to the storage capacity of the 
reservoir area ana its relative location with respect to tr~ proposed 
irrigation area. Where feasible, gravity irrigation will be given 
priority over pumping water 'to land at higher elevations than the 
pond. 

The tributary watershed will be surveyed to determine its 
general "iydrological characteristics. Estimates of peak rates and 
volumes of runoff will be made using available local or adjusted 
rainfall data from nearby locations and an appropriate correlation 
formula as agreed on by GOHP seiAD and USAID. Rainfall-runoff 
studies for small watersheds under about 500 ha in area are not 
available in India. Some data indicate tbat for the Shiva1ik (low 
hills) region with 1,000 - 1,200 mm rainfall, runoff is from 400-600 
DIID. For peak flows, the Rational formula is commonly used. 
Technical assis tance on small wa ters bed hydrology will be needed 
earl)' in the project and will be prOVided under grant funding (see 
Section C.:!.a). 

Design water supply may be taken at the 75 percent probability 
level or on the available capacity of the reservoir as determined by 
terrain, whiet~ver is smaller. Normally height of embankment will 
not exceed 12 meters above the streambed. Volume of 
storage/reservoir level re1ationsbips will be developed and simple 
water measuring devices installed at delivery channel or pipe 
distribution network entrance. On a set of not less than five 
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representative sites, measuring weirs (broad-crested type) or stream 
gauging stations will be installed in the source stream downstream 
froll the impoundment. AD/sc will be responsible for collection of 
information on "reservoir level, deliveries to command area and 
surplus flo., to be used to improve runoff prediction procedures. 

c. Tributary Watershed 

An assessment will be made of tributary watershsd conditions 
and potential erosion hazards on all subprojects. Where necessary, 
the subproject will include provision for vegetative protection 
(grass or trees), controlled grazing, terracing, small check dams, 
etc. to protect the storage area from becoming silted up from the 
erosion. Where forest lands are involved in the watershed, the 
Forestry Department will l~ve the responsibility for carrying out and 
maintaining the required conservation works. For agricultural lands 
the AD will assume this responoibility. Experience t.as shown that 
beneficiaries tt~mselves may be organized to improve and manage 
tributary watersleds on water larvesting schemes if they benefit" from 
t1!e products.l0/ Indeed watershed development over the long term 
is more likely to be beneficial if the beneficiaries are organized. 
Pilot projects for testing this concept will be supported by grant 
funds under the Project. If Buccessful this approach will be 
introduced on appropriate water harvesting schemes as agreed by GOHP 
and USAID. 

d. Impoundment and Diversion Structures 

Earthen dams, masonry or concrete r.etaining walls, spillways 
and diversion structures tl~ough the dam sl~ll be designed and 
constructed in accordance with standard practice. Dam slopes shall 
be adequately protected from wave and rainfall erosion and the dam 
provided with adequate cutoff arrangements to prevent seepage under 
the dam. Freeboard shall be adequate to prevent overtopping during 
flood. Detailed specifications are not included here because these 
are widely available. These need adaptation Jwwever to local 

101 See for example: Mishra, P.R., S.S. Grewal, S.P.Mittal, and Y. 
Agnihotri, Operational Research Project for Sediment Drought and 
!lood Control, Sukhomajri, Central Soil and Water COuservation 
r~8earch and Training Institute, research Center, Chandigar, 1980. 
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conditions. Apparently no specific standards for small impoundment 
and diversion structures have been published by seIAD. As a 
condition precedent to tunding ot water harvesting schemes SeIAD 
shall compile and provide for USAID review its technical standards 
for design and construction of structures of the type described under 
this section. Pu~ping stations and puaps shall be designed as 
described in Se~tic;l C2c except that multiple pumps or standby need 
not be considered. 

e. Water Budget 

The area to be irrigated will be determined based on a water 
bUdget calculated as described in Section Cld or C2e depending on 
whether open channel or closed pipe conveyance system is used. 

f. Conveyance Systems 

Conveyance facilities will be in accordance with Section Clc 
or e2d depending on type. 

5. ehak Level Development on Existing Schemes 

ehak developing on existing schemes will be in accordance with 
Section elf. 

6. Feasibility Reports - Meaning of Standard Practice 

The besis tor subproject appraisal for Project participation will 
be the teasibility report plus inspections in the field. Feasibility 
reports may follow the standard format prescribed by the State> In 
addition, they will include a section on Compliance with Project 
criteria. '£his section will include summary calculations, written 
descriptive material, test reports, analysis and documentation etc. 
relative to tl~ teclmlcal and other criteria prescribed in this 
chapter and in Chapter 11, Section El, Ct~pter IV, Section Ej Chapter 
VI, Section E. Where "standard practice" is specified this mf~ans 

following appropriate procedures specified by Indian Standards 
Institution, approved handbooks or guides put out by GOI or States, 
or up-to-date accepted engineering textbooks or handbooks. The 
report shall include a reference citation to the source of "standard 
practice" procedures used. 

7. Mobilizing Current Technology 

Ttere are severel areas where practice might be improved tl~ough 

transfer of technology or by pooling experienced engineering 
judgment. To this end, an organization will review certain problems 
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and make recommendations. This commission would include experienced 
Indian experts and would have a representative from Himalchal 
Pradesh. u.s. technical assistance could be provided if needed. The 
size of a commission should be small, not more than five, three when 
possible. Topics to which such a group/groups might giVfl attention 
as applied to Himachal Pradesh conditions are: 

Prediction of runoff 
Standards for temporary and permanent diversion structures 
Small clannel structures 
Land leveling and terracing standards 
Size of stream for irrigation application 
Improved well drilling techniques 

Decision to constitute an organization, its terms of reference, 
scope of work and decision regarding implementation of its 
recommendations would be as agreed upon by GOHP and USAID. 

D. New Technology 

Application of irrigation water commonly invalves flooding of 
small, irregularly slaped, bench terraces. These are roughly level 
but with some uneveness. This practice seems to have evolved from 
paddy production during the monsoon period wi th supplemental 
irrigation water applied to maintain inundated conditions. The flood 
irrigation practices have carried over into the dry season 
particularly in the case of field-to-tield irrigation so prevalent in 
many areas. Many of the Project efforts are directed at improving 
surface methods of water application on fields and the bystems wldch 
supply and deliver the water to them. Opportunities exist for 
innovation in water application, 
there is a stdft away from the 
qrops such as vegetables, tree cro

particularly 
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1. Sprinkl~ Irrigation 

Most of the flow schemes in Himachal Pradesh divert water from 
natural streams and convey it in hillside ditcl~s with minimum slope 
to the ldgh point of the command area. The canal then typically 
follows the ridge of the command area. Tlds ls usually quite steep, 
with slopes of 5-10 percent or more. 'l'he conveyance of water then 
requires controlling velocity using grade control structures in the 
canal. This topography may provide the potential for a mixed system 
of surface and gravity sprinkler irrigation. Pressure to serve the 
lower lying lands could be generated by the difference in elevation 
between the water level in the open supply channel and those lower 
lying lands. Lands near the canal would be served by open channels. 



111-27 

Ihis system would permit a more equitable distribution of water among 
the landholders, reduce or eliminate field to field irrigation and 
incr~ase application efficiency on those lands which could be 
spr1nkle irrig8ted. 

Tt~ extent of potential for fully closed gravity sprinkler 
systems in Himachal Pradesh is unknown. Many situations lead to lift 
schemes which are currently popular. Normally, present kuhls involve 
only small differences in elevation between water supply diversion 
point and command area. There lIUSt exist, however, configurations 
which would provide enough difference of elevation to permit 
installation of closed gravity sprinkler systems. 

This approach on small scale systems has been very successful in 
Guatemala under a USAID program involving village participation in 
construction and full responsibility for operation and maintenance. 
These systems also provided potable water supply for the 
participating village. lnvestment costs were a modest $200-$250 per 
farm family.!J:/ 

How the economics of sprinkler irrigation would work out on lift 
schemes is also unknown. Where closed diatribution systems are 
planned anyway the additional investment in equipment and extra cost 
of power might be offset by savings fro~ increases in efficiency of 
water use where soil conditions and cropping patterns are favorable, 
e.g. at Central Alid Zone Research Institute, Jodhpur. Studies have 
been made in India of tlds alternative. 

Pilot subprojects will be identified where topographic conditions 
offer the potential for gravity pressurized sprinkler systems. 
Economic feasibility studies will also be made of the potential for 
sprinkler irrigation on some selected lift schemes. If favorable, 
pilot subprojects of this type will be included. Appropriate 
technology will be aevelop2d and tested. Pipelines will be designed 
for continuous t10w using a rotation scheme tor distribution among 
tl~ farmers in order to minimize pipe size requirements. Low 
pressure nozzles can be used to provide uniform coverage, thus 
reducing the difference in elevation or power reqUired to operate the 
sprinklers. Designs will also include desilting boxes and trash 
screens to insure against clogging the nozzles. 

111 .l?mbry, B., Annual Re~ort: Small Farmer Irrigation Pr\:lgram. AID 
Contract PASA AG/GUA 231-1-17, Guatemala, 1980. See also: Embry, 
Bertis L., Final Report Small Farmer Irrigation Project (Mini Riego), 
January 1977 to April 1981, ~ontract AGIGUA 233-1-77, USAID 
Guatemala, C.A t Annis, Sheldon and Stephen B. Cos, l'he Integration 
of Small-Scale Irrigation and Village Potable Water Systems in 
Guatemala, ms submitted to Water Supply end Management, Pergamon 
Press, Oxford, November 1981. 
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2. Trickle Irrigat10n 

Trickle irdgation is often prnposed as a very efficient water 
application method in order to maximize the effectiveness of a 
liaited water supply. Disadvantages are that trickle systells are 
quite sophisticated requiring a certain level of expertise to operate 
and l18intain, have a high initial investment cost and require a clean 
water supply, often involv1ng elaborate filtration equipment. Still, 
trickle irrigation l18y have sOlie application in Himachal Pradc!sh, 
particularly for irrigating tree crops on the steeper lands. As with 
sprinkler, the required pressure could be generated by gravity. 

Pilot projects for demonstration and testing of trickle 
irrigation will be identified. L1kely candidate sitea would be where 
the Department of Horticulture is promoting tl~ establishment of tree 
crops. 

3. Hose-Basin Aplication 

A less sophisticated method of "localized" application requiring 
much simpler equipment but which is more labor inteneive is the 
hose-basin metood in wldch a hose from a low preasure sourCl2 is used 
to fill individual basins. As in the case of gravity pressurized 
sprinklers, this approah could help solve both distribution and 
application problems. Sites will be selected where this method can 
be tested and demonstrated. 

E. Special Studies and Pilot ~rojects 

1. Crop Water Requirellents 

Present planning and design of irrigation systems using standard 
"duty" procedures do not adequately consider the crop water 
requirements in determining tr~ land area that can be irrigated by a 
gi ven water supply or the water supply required for irrigating a 
specified land area. A special study is proposed to collect ar..d 
analyze available meterological data for the State of Himachal 
Pradesh to estimate potential evapotranspiration and dependable 
precipitation and attempt to establish geographical zones in the 
state where the calculated values apply. These values could then be 
used for estimating crop water requirements at a specified level of 
probability rather than going through the detail of Penman's a08lyois 
except as a cbeck.121 Yearly records of daily precipitations and 
temperature data would be collected from' the Indian Heterology 

12/ See: World Water for Agriculture, Prepared for Agency for 
Intern&t1008l Development. Utah State University. January 1977. 
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Department. Ttds would be analyzed using a computerized procedure 
and a manual published for Himachal Pradesh. Worksbops would then be 
t~ld with staff members from both the ID and the AD to distribute the 
I118nual, reView its development and demonstrate its uses. Grant 
funding would cover the costs of collecting the meterological data 
and putting it on tapes, computer time, analysis and publication and 
for holding worksoops in India along wid. Indian and U.S. tectmical 
assistance. 

l. Water Conveyance, Distribution and Utili~ation 

rt~re i8 a general concern allong thope res~nsible for irrigation 
about the efficiency of water use. No information based on actual 
aeasurements is available about present atatus. A special study is 
proposed to collect information on representative systems. Tbis may 
be carried out in cooperation with the proposed social study of 
farmer organizations and participation (See Chapter VII, Section 
alg). Data collected would include, but not be lill1ted to: land 
ownership, flow measurements at source and along conveyance systems, 
monitoring of amounts and frequency of irrigation by all users, 
rainfall and maximum-minimum temperature, soils, cropping patterns 
and yields. Grant funding would proVide for Indian and U.S. 
consultants, local costs including data collection, local and 
imported equipment as reqUired, and costs of publications and 
works oops • 

J. New Technology 

Pilot projects to test sprinkle, trickle and tlOse-basin methods 
of irrigation water distribution and application were described in 
Section D. Technical assistance and equipment will be proVided using 
grant funds to plan and implement studies on selected sites. 
l'entatively, ten sprinkler aites and six sites each for trickle and 
hose basin are suggested. 

4. Watershed Protection and Management 

Pilot watersheds in the low hills will be selected in connection 
with water harvesting schem~H for experimental, evaluation and 
demonstration purposes. ActiVities will include watershed 
conservation, measuring runoff, reforestation and limited irrigation 
and utilization of watershed products. These special studies would 
bE! designed and implemented in cooperation with governaent agencies 
or by universities or any other organization. 
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5. Participation 

Pilot projects and special studies will be developed in full 
collaboration with the concerned GOHP agencies who will also 
participate in conducting and evaluating the studies. Where 
possible, appropriate departments of Hiuchal Pradesh Agricultural 
University will also participate. An important component is the 
participation of famers in the pilot areas who sbo,uld be included at 
all stages. Special studies and pilot project efforts will include 
field days, work shops, reports and how-to-do-it manuals. 

lo'. Training 

Grant funds will be used to support such training costs as Indian 
and U.S. technical assistance, travel, per diem and educational 
expenses of international trainees, imported instructional equipment 
and publications; and local costs of instruction, travel and per diem 
of participants and instructional equipment and materials. Salary 
costs of participants will be provided by GOHP agencies. 

1. Planning and Implementation Workshops 

In order that Project criteria may be implemented on subprojects 
as expeditiously as possible one of the very first activities of the 
Project will be to hold general planning and implementation 
orientation workshops. These will familiarize those responsible for 
planning and design with Project requirements. Schedule and content 
for tiem will be worked out co1laborative1y by GOHP and USAID. 
Content sl~uld include engineering, agricultural, econoll1c and social 
aspects of planning. Planning gUides, handbooks and other written 
guidance IDS teria1s will be provided. In order to proceed rapidly, 
assistance of AlD's Water Management Syntt~sis Project may be 
helpful. About ~O persons will be trained in four workshops. 

2. Short-Term Specialized Training 

till early in the Project life, as a follow up of the general 
works hop, more inten8ive specialized training will be sc heduled. 
Subjects to be covered by short workshops will include such topics as 
planning and construction ot conveyance and distribution facilities, 
low and high 11ft facilities and water harvesting scl~mes; hydrology, 
water requirements and irrigation water budgets; construction quality 
control; economic analysis. Less immediate, but very important 1s 
operation and 1181ntenance of both flow and lift schemes. Workshop 
duration will be usually one or two wf'~k(l. Overall attendance at the 
several workshops is estill8ted at 400, although' probably most 
trainees would attend more than one, possibly several, workst~ps. 
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~. Design ot Irrigation Systems at Cl~k Level: 

hak level deve!opllent (which has been tel'lled improperly on-farm 
irrigation develo~ent) includes both the cOlmon water distribution 
channels or conduits that deliver water from the main canal or 
couduit outlets to individual tarms, drainage channels in the same 
area, and ditches or conduits and land shaping and terracing on 
individual farlDs. Training for chak development is proposed early in 
the life of the project. The training would also be in a workshop 
format. Consideration should be given to holding a workshop in each 
ot the eight districts; however, this may not be the best practical 
approach. Tbe worksbops would serve junior and assistant level 
personnel responsible for designing the subprojects. Case studies 
would be used at a proposed subproject site. Topography, soi18, land 
ownership, cropping pattern and water supply infol'llllition will be 
developed. The end result would be a system designed by the 
participants. Workshops would be three-four weeks duration and would 
train about 180 persons. 

4. Small Watershed Hydrology 

Relat!vely little is known about tl~ hydrology of the small 
watersheds of Himachal Pradesh. Yet these have a major influence on 
the perfol'll8nce of all of the irrigation facilities. Water 
harvesting schemes are particularly sensitive to watershed 
variables. Training sessions are proposed lor both ID and AD 
personnel to exalll1ne methods for estimating peak flow rates and 
runoff for these small watersteds. Some approximate procedures have 
been developed for various locations in India. Procedures of the 
U.S. Soil Conservation Service could also be considered. The 
two-three week courses would concentrate on assembling the relevant 
procedures and providing instruction on their use and application. 
Audience WOUld inclUde field staff such as assistant engineers, 
junior engineers, agricultural inspectors and assistant soil 
conservation officers. About 100 persons would be trained. 

5. Irrigation Water Management 

!here is a need tor longer term training in the basic principles 
of irrigation water management for junior and mid-level ID and AD 
officers. Long-tel'll training (8-10 Bonths) does not appear to be a 
realistic approach as a first step in Himachal Pradesh at this time. 
In lieu, a four to six weeks course serving about 200 officers durf.Dg 
the Project's life is suggested. Tra1.ners for tlds course would 
recei ve special training drawing on Indian and U.S. expertise for a 
six to ten week course. Strong consideration should be given to 
setting up this course at Himachal Pradesh Agricultural University or 
at one of the institutes of teclmology in ord~r to help strengthen 
ongoing capability in an educational institution. 
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6. International training 

So.e lia1ted 8pecialized international training will a180 be 
provided. Participant8 and 8ubject area8 will be identified during 
project iaplementation. Subject8 aay include, but not be li.ited to: 
80il and water conser~atiou, irrigation scl~duling, inte~disciplinary 

irrigation water aanagellent, crop production functions sll8ll 
water8bed hydrology, 80ciology/anthropology and resource economic8. 
training of thi8 kind i8 available at 8everal u.s. univer8ities. In 
addition, soae Jnteroatiooal study tours for senior officers will be 
organized. About 20 participants will be trained in the technical 
fields discus8ed iu this chapter. 

G. technical Materials 

there is a shortage of technical material such as design aids, 
manuals and references available to the field staff who are expected 
to plan. de8ign and construct irrigation systells. Part of this 
deficiency will be met by the training materials used in the various 
courses and workshops. 

Some useful documents are available immediately for sale and 
di8tribution and will be purchased using grant funds to partially 
sati8fy immediate need8. A list of books and publications will be 
developed jointly by GOHP and USAID. these will be purcl~sed using 
grant funds. Grant funding will also be reserved for development of 
additional useful handbooks. 
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A. Socio-Economic Setting 

1. General 

Himachal Pradesh bas a total population of just over 4.2 million 
(1~8l Census). The bulk of this population, estillBted at 90 
p~rcent, is located in rural settlements, of which there are nearly 
17,000. Average village size is sllBll; about 200 persons. As 
expected in this 1I0untainous region, average populatifn density Is 
lIuch lower than the all-India average (7b persons/kID 8S cOllpared 
to 208 persons/kIl2). However, there is considerable intra-state 
variation in density with sOlie of the low hill districts such ~s 
Bilaspur, Hallirpur and Una having densities of 200+ persons/km , 
productive agricultural districts such as Kangra and Mandi with more 
than ISO persous/km2 and rellote districts such as Cbsmba, Ku1u and 
Lalul-Sp1ti with: less than .50 persons/kIl2 • The considerable 
ecological diversity discussed in Chapter II is mir.rored in the 
State's pattern of population distribution. Project ~cti~ities will 
be concentrated in the more populous districts. 

The percentage of population classified as tribal is quite 
low, only four percent, while those in the scheduled caste category 
are approximately 22 percent of the total. 

2. Nature of Agricultural Holdings 

Being a rural state based on an agricultural economy a key 
socio-ec:onomic factor 1s land ownership and operational size of 
holdings. On these IIBtters the present data are frapental"y. One 
published reference has described the situation as follows: "The 
unique feature of land distribution is that landholdings in the 
State are marginal and 1D0stly self-cultivated".! 

Overall State Ugures indicate that the average per capita 
availability of cultivated land is 0.91 ha. The salient features of 
the existing pattern of land distribution are as follows: 

S~ percent of the farm units are less than 1 ha; 

77 percent of the farm units representing only 33 percent of the 
cultivated area are 2 hs or less. This category of famers is 
classified 8S marginal; 

1/ R.eport of the lCAR. Research Review Co_ittee for Hill8chal 
Pradesh Krish1 Vishva Vidyalaya. Indian Council af 
Agricultural Research, Krishi Bhawan, New Delhi, July 1982. 
p. 11. 
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while 23 percent of the farms are in units exceeding 2 ha, only 
1.25 percent are in units larger than 10 ha, but these account 
for about 16 percent of the cultivated land area. 

These data suggest a 1I0derate degree of inequality of 
landt~ldings by Indian standards. 

Information on land ownership in contrast to farm unit size is 
more d~fficUlt 

basis •.! 
to obtain and is not reported on a State-wide 

B. Socia-Cultural Feasibility and Consequences 

1. General 

A major outcome of this project will be to assist rural 
cOllJlunities in developing new, or improving existing irrigation 
works, and in working out a suitable combination of State and 
community rights and responsibilities for these facilities and the 
water supply that they will create. Project activities will have a 
high degree of cultural fit since irrigated agriculture is being 
practiced in many communities and is widely known about through the 
region of the State in which activit1es will be undertaken. For 
cult!vators receiving irrigation water for the first time there 
will, of course, be new techniques to be learned and decisions to be 
taken, but the role of the irrgiation farmer would not appear to 
conflict with basic cultural ideas since I18ny members of the same 
cultural group are already irrigating; some for centuries. 

27 Data collected by the Himachal Pradesh Agricultural Unsiversity 
in Palallpur tehsil of Kangra District provides some interesting 
inforll&tion. This area represents a relatively productive 
agricultural region and is not necessarily representative of the 
State as a woole. Data collected froll a sample of 178 cultivators 
soowed average fara size to be 0.48 ha. Fifty percent of the 
cultivators were full owners, 2,) percent were part owners/part 
tenants and another 16 percent were reported to be tenants. Even on 
these small ooldlngs, 47 percent employed labor in the rabi season; 
43 percent, in the khadf season. 
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2. Effects on Farmer Groups 

The lIore illportant social considerations have to do with the 
impact of the project activities on tt~ group of farmers uaing water 
(or attellpting to do so) in any particular schelle. SOlie subprojects 
will bring irrigation to previously rainfed farmers while others 
will illprove the facilities of faners who already have irrigation 
facilities. Some subprojects will do both. 

In either old or new systells, irrigation works which are poorly 
constructed or poorly managed have the potential for exacerbating 
cOllllunity conflict, increasing alienation while reducing solidarity 
and further disadvantaging the weaker sectors relative to the 
stronger. The prerequisites for avoiding this are several. First, 
the irrigation agency has to have the technical skills and capacity 
to create an effective irrigation works. Second, the agency has to 
have tl~ capacity, eitber within its own unit or through close 
collaboration with some other unit, to assess the social situation 
before it begins its project and to monitor social cOIlsequences 
following project completion; developing lIodifications (both 
technical and IIl8nagerial) as required. Third, communities have to 
have their own capacity to operate and monitor many of the 
irrigation processes, including water distribution, system 
maintenance and conflict re6olution, perhaps in conjunction with 
assistance provided by the State agencies. 

Several elements of the project are intended to deal with 
improvement of tl~ process of technical planning, design and 
implementation, including the specific activities of cbak 
developllent. In addition, subprojects under this project will be 
required to collect baseline socio-economic information which is not 
presently a part of the design process. These requirements are 
detailed in Chapter VII. 

~oncern with water user groups applies to all types of 
irrigation facilities serving more than a single individual 
including the flow schelles, the various types of lift schemes and 
the water harvesting schemes. 

3. Form of Water User Organization 

The appropriate forlD for water user organization is a complex 
one and will not be decided ~ priori. Rather, the project will 
support special studies to examine the nature of water user 
organizations in traditional irrigation systems (kuh1s) where such 
local institutions still operate, provide opportunities for staff 
development and training on this topic and will provide for the 
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development of action research activities to test various approaches 
for forming n£w or assisting existing water user organizations. A 
basic principle is that the water users themselves agree upon the 
level and formality of the organization• 

. 4. Activities 1IIlplemented by Agricultural Department 

There are special problems with some of the irrigation 
. activitic3 to be implemented by the AD. The first set of problems 
are associated with AD's programs for assisting individual farmt!rs 
to acquire and install irrigation facilities such as shallow-tube 
veIls and pump sets on d.ug wells.~1 l'ljE!se schemes are attractive 
because they avoid a continuing burden of public operation and 
maintenance costs and in contrast to 11ft and flow schemes where 
water charges are based on area cropped, they induce effective water 
use because there is a direct cost attached to the user's rate of 
water application. Tbe difficulties arise in Cerms of the 
distribution of such assistance. The present procedures of AD are 
to provide facili ties to farmers based on a partial subsidy and a 
partial loan. Grant subsidies are available to small and marginal 
farmers (see Chapter 11, Section C5). l'h~ ceiling on the lo~n is 
determined by the size of tie farmer's landholding because that land 
is given as collateral on the loan. In some cases, the total cost 
of the scheme may exceed that wldch is available through the 
subsidy-loan combination and thus the scheme cannot be implemented 
unless the farmer is able to obtain additional resources privately. 
The result 1s that larger farmers tend to benefit more than small 
ones. To participate, small farmers need to be grouped together for 
assistance but AD has bad little experience in helping such groups 
to fora and invest. Support for the AD's program of providing 
shallow tubewells and pump sets on dug wells will be provided by the 
Project with the condition that at least half of the pump sets 
installed serve small farmers (tbose operating less than 1 hal 
either individually or as groups. The Project will also support 
technical assistance for the AD in devel~ping capacity to work with 
such groups and sponsor action research to identify suitable 
procedures for implementing this aspect of the program. 

AD's program of developing wat:er storage tanks and ponds (water 
harvesting schemes) also needs careful scrutiny with regard to the 
beneficiaries. Thus far, insufficient attention has been given to 
the important utter of assigning rights and developing mechanisms 
for allocation of the new water, supply among the potential water 
users. Problems arise partly because the AD does 

/ 
. 

31 "Paraer" here refers to parent(s) and minor cldldren with 
owner.hip rights. 
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not enter into arrangements with the land owners immediately 
adjacent to the storage facility to create public access to the 
water; thus these riparian landowners are in a special position to 
exert control over distribution to others. 

A second set of problems arises on water harvesting tanks and 
ponds because the AD does not attempt to create an agreement on 
water rights prior' to the subproject construction. These problems 
are exacerbated by the fact tl~t typically the water storage 
facilities are not constructed with provision for delivering the 
water to the irrigable command; neither by gravity flow nor by lift 
facilities. Often irrigation water has to be lifted froln the 
storage pond. thus ~ga1n creating problell8 of who has. or can 
acquire. the resources needed for such pump investments. The result 
is that a windfall profit opportunity is created at public expense 
in which relatively few are able to participate. 

To qualify under tt~ project. water harvesting subprojects must 
deal explicitly with both tt~ technical aud institutional provisions 
necessary for distributing water equitably from the pond to the 
command area. To assist in developing the capacity to plan. design 
and implement such programs. the Project will provide grant support 
for several demonstration integrated water harvesting projects to be 
implemented on qualifying subprojects. 

5. Rehabilitation of Community Kuhls 

In Himachal Pradesh, tt~ existence of a large number of 
traditional COmDwnity systems (community kuhls) raises special 
concerns regarding the project and its potential cons2quences. As 
suggested in Chapter 1, the various state agencies that provide 
assistance to irrigation systems lave taken somewhat different 
approaches in their work with traditional water uoer groups. 
Lessons learned as a result of this project are expected to assist 
the State in identifying a suitable development strategy for these 
traditional systems. l'h1s strategy would combine both State and 
local rights and responsibilities. 

There are two large questions for concern in schemes in wldch 
the agency provi<1es assistance to an existing private water user 
group: 
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What will be the impact of the agency's actions on the existing 
institutional arrangements and organizational patterns for 
handling irrigation activities? 

What will be the impact of the agency's actions on the existing 
patterns of irrigation and water rights in the system? 

A possible cause of negative social consequences related to 
theBe two issues could arise because of the agency's lack of 
information about, and understanding of the situation in which they 
are intervening. Too often the assumption is made either that 
existing institutions and rights do not exist, or if they do, they 
are unimportant and are to be subordinated to the needs of 
development and modernization. The usual consequences of such an 
approach are commuity disorganization, under-utilization and reduced 
performance of the works crea ted. GOHP intends to a void nega t1ve 
social consequences related to UJese two issues. If a decision is 
made to take over the management and control of communi ty kuhls at 
ttJe request of a community, existing institutions will be consulted 
and their rights taken into consideration. The ability of the 
traditional groups to maintain tlJeir kuhls will also be considered 
and supported. 

To help avoid these undesirable consequences, several provisions 
are made ill the Project. First, the Project will support the search 
for effective ways of providing assistance to community kuhls. 
Second, in all work with community kuhls (or other existing 
irrigation systems) the ID and the AD will be required to conduct 
and rePort an institutional survey as part of ttJe planning and 
design process. The RD i3 exempted from this because of the low 
upper cost limit that is placed on the activities that they 
implement. This survey will be a tool for determining the existing 
arrangements in tbe kuhl for handling basic irrigation tasks, the 
nature of relationstdps with neighboring kuhls, and the pattern of 
water rights in the system to be assisted. A detailed specification 
of the data to be collected is presented in Chapter VII. The 
special studies of community kut~s mentioned above, will add to the 
knowledge of how tt~se kuhls operate, help to identify the types of 
assistance that may be required and develop effective patterns for 
implementing such assistance. In addition, action research projects 
can be used to test means of assisting these systems while leaving 
intact their community cohesiveness and thus their ability to 
operate and maintajn the improved structures that the State may 
assist in providing. 
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C. Income and Spread Effects 

For a typical lob hectare fal'll, 'irrigation can be expected to 
increase net income from as 4417/annum to as l3,526/annum (see 
Chapter Vl, Section D3). Cropping intensity would increase from 162 
percent to 200 percent. Labor costs, including an allowance for 
family labor would increase from as 2320/annum to as 5097/annumj 
other costs of production would increase from as 822/annum to Rs 
3227/annum. Under irrigation about 15 percent of the ares would be 
devoted to production of vegetables. Besides direct cash or 
equivalent: benefits to the farm family, substantial spresd effects 
in the form of increased opportunity for hired labor, handling of 
inputs like fertilizer and pesticides and transportation and 
marketing of increased agricultural productg would have direct 
spread effecte at least equal to farm net income benefits. 

D. Effects on the Role of Women 

The focus of this Project is to increase the institutional 
capacity to manage irrigation management related problems. This is 
to be achieved by improving the management systems and wa ter 
utilization to involve beneficiaries in project design, 
implementation and to mobilize knowledge and experience. 

Women have played a vital role in agriculture for ages but given 
the socio-cu1tura1 setting in India, women are kept in the 
background amd their role is not formally recognized. This 
invisible aspect of women's existence must be taken note of by the 
project designers and efforts should be made to make them more 
visible. In order to enhance tt~ efficiency of the water management 
system and to maximize the utilization of water, all men and women 
wt~ are involved both in running the system and benefiting from it, 
must be involved. Tt~refore, it is important that women are treated 
a8 a specific group and mentioned as such in all co~unity-related 

ac t1vities. 

The "farmer" in Indian language is a masculine work, although in 
practice women are engaged in farming activities, in fact some 
activities such as transplanting g lwrvesting and winnowing are 
exclusively women's work yet only men are referred to as farmers. 

Often decisions are made jointly regarding the choice of crop to 
be sown. Men and women show different attitude towards cropping 
patterns; men go in for cash crops and women more often show 
preferences for subsistence crops. They want to make sure that the 
family has enough food at hand. There is evidence that the cash in 
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hands of Z:~.! does not always reach ttle family. 1hel:efore, in order 
to increase family' D welfare, womeu ~ s participation in decision 
maktng is to be understood and encouraged. 

In addition to all the farming uses of water, women use water 
for dOllestic purposes, cooking, pr.iJvidtng drinking water, washing 
utensils, washing clothes, battdnJ child..en and animals. It has 
been noted in field operations that women are more healtir-coDscious 
than lien. In irrigated areas, ~any ~imes women have pointed out the 
health hazards such as more mosquii;ut;;,; and have asked for bette:: 
drainage system. 

In view of these facts, women ought to be woven into the project 
design fabric itself and not just left on the fringes. A very 
important sociological factor slJOuld be considered that is due to 
tl~ practice of village exogamy, which reqUires a girl to be married 
outside the village, each village has daughters-in-law drawn from 
other villages far and near. These daughters-in-law bring along 
with them the knowledge of traditional water management systems ana 
farming tectmiques practised in tl~ir natal villages. leaving women 
out of the system analysis deprives the project of tId.s valuable 
resource. 

The baseline studies must have a women component and the data 
collected shm.ud be classit1ed on gender basis. The project refers 
to the need to identify the appropriate role of water users in 
community development. Its hould address itself tu the role of 
wOllen both as water users for farming purposes and for houehold 
requirements. 

The project should include women in all its research and 
training programs. It may be advisable to fix a certain percentage 
of wOllen participants in all formal and informal training programs. 
Women may also be encouraged to occupy positions in matters of 
management administration. Incentives and facilities may be needed 
to encourage women to come forward, e.g. if a training workshop is 
to take place, women may be allowed to bring small babies and some 
arrangement should be made for their care. It woula normally 
1nvolve only a very small sum of mC/ney like ks 10 a day to hire a 
local woman to mind the babies (they may not be more than a very 
few) and allot a small room. 

Wherever extension program is introduced, female extension 
workers should be employed. Twenty-five to 40 percent of extension 
workers could be wOllen. This would facilitate and increase the 
outreach t:o village women because in the village situation, 
women-to-women communicstion 1s always better. 
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HembenLip of tlJe water management association sbould be 
extended to women; t~re also a certain percentage st~uld be fixed. 

It may be noted that too migration rate in hill areas is often 
quite high and the women stay behind in villages ,to look after 
cultivation, tt.erefore women's involvement in these areas is even 
more important than in the plains. Hill wOllen are also physically 
stronger and sturdy and do not sl~ away froll heavy work. 

Another area women require special attention is pr!vate s1l811 
scale enterprise. Women should be encouraged to grow vegetables and 
fruits and sell their products for incole generation. The 
intef.,rated action research studies will include research on how 
womr.:n can get involved, e.g. in growing and selling particular 
vegetable crops. 

In general, wl~tever programs the project undertakes which 
a£tect the community, either as participants or as beneficiaries, 
tt~se must specifically include women as a target group. One may 
not get full and enthusiastic support from tt~ auttDrit!es and from 
the male members of the community but a patient, persistent effort 
is bound to yield results. USAID experiences in Madhya Pradesh both 
in social forestry and irrigation ~ve SlDWD positive results. 

~. Design Criteria for Social Soundneas 

1'0 insure that adequate attention is given to consideration of 
possible social and institutional consequences of activities to be 
undertaken for any subroject, the procedures described below are to 
be followed. Subprojects are divided into two broad categories, 
those concerned with creating new irrigated area (as with lift pumps 
being installed to serve previously rainfed areas) and those in 
which all, or a portion, of the subproject deals with existing 
irrigation tac111ties. In the latter case, information regarding 
the existing organizational arrangements for operating the 
irrigation facilities and tl~ present patterus of water rights also 
needs to be collected. 

a. Socio-~conomic Survey: J.o'or all subprojects serving more 
tl~n one farmer, the implementing agency, except RD, will include a 
baseline socio-economic survey as part of the plann1.ng and design 
process. This survey will be made by an autonomous institution with 
experience in making socio-economic surveys under an arrangement 
with the agency. This survey will prOVide the basis for important 
project design and implementation decisions a8 well as tl~ baseline 
for subsequent monitoring and evaluation. It will include, but not 
be limited to, the following: 
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1.	 Preparation of a cadastral map which lidll also include the 
location of significant actual, or proposed, irrigation 
facilities. 

2.	 SUlUlary of landho1d1.ng data both within and witoout the 
co..and area indicating number of operational ooldings, size 
and size distribution of holdings, extent of fragmentation 
and ownerDhip-tenancy arrangements. 

J.	 Existing cropping pattern by zones in the command area, e.g. 
by outlet, distributary, or lead, middle, tail zones in 
existing or proposed systems. 

4.	 Information regarding the use of farm inputs (labor, 
fertilizers, improved seeds, pesticides, etc.) for a sample 
of farm units. 

5.	 Farm and non-farm oousehold income for a sample of farm units 
in the command area. 

6.	 Information regarding the number of water users in the 
command area who are scheduled castes or tribal people. 

b. Organizational Survey: For all subprojects serVing more 
than one farmer and in wbich there is existing irrigation in all or 
part of the command area the implementing agency, except RD, will 
include as part of the planning and design process a baseline 
organization survey in addition to the baseline socia-economic 
survey. This proVision will apply primarily to remodeling of 
community kuh1s. The organizational survey is intended to a12rt the 
implementing agency to critical features of the institutional and 
organizational aspects of the existing irrigation system aod 
highlight matters, such as water rights, that will require 
agency-community discussions and agreements prior to the start of 
the subproject. Information will be collected trom leaders among 
the water user community (e.g. the kuh1i, if one exists) and other 
knowledgeable local informants and will include: 

L	 Preparation of a sketch map soowing the boundaries of the 
command area, significant Village boundaries and the location 
of tl~ important irrigation structures. 

2.	 Information regarding the existing rules and arrangements for 
implementing the critical tasks of water distribution, system 
maintenance and dispute resolution. 
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3.	 Inforaation regarding tbe patterns of water distribution in 
kharif and rebi seasons. in other crop seasons such as zaid 
kharif and zaid rabi if they are used. and in times of 
unusual sca~city. 

4.	 The nature of water rights amons the various water users in 
tm system's command area as well as the nature of rights 
between this system and other systems. both upstream sand 
downstream. 

5.	 l'be nature of traditional relationsh1ps between this system 
and neighboring systems with regard to cOlDIDon maintenanc~ of 
facilities. dispute resolution. etc. 

6.	 An indication ot the villages in which landowners and/or 
cultivators in tl~ command area of this system live. 

7.	 Information regarding a formal. or informal organization tl~t 

the water users l~ve developed for the operation and upkeep 
of their irrigation facilities. 

c. Size of Farm Holdings: For qualifying subprojects 1.n 
order to insure that the Project serves the large majority of 
smaller farmers and to minimize windfalls to larger farmers. the 
size of farm served by a scheme for an individual will not exceed 5 
hectares. For groups. 85 percent of the farm holdings shall be 
smaller than .) hectares. Certification of landholdings will be 
provided by the Revenue Department. 
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A. Nature of Project 

The Hill Areas Land and Water DeftloplI.'lmt Project is focused 
upon the expansion of irrigated area in HiuchBl Pradesh by 25,000 
}~ctares through support of minor irrigation subprojects undertaken 
by the Irrigation & Public Health Depart.ent,and the Soil and Water 
Conservation wing, Department of Agriculture. 

Because the variety of subprojects to be supported is 
cons1derable--tlow irrigation schemes, lift irrigation schemes, dug 
wells and tube.~ells, water harvesting projects--the overall range of 
potential envirol1llM!ntal issues to be addressed appears to be quite 
large. However, it is highly unlikely tblt the environmental 
coucerns and impacts of anyone subproject activity (e.g. a flow 
irrigation scheme) will be the same as that of another (e.g. dug 
wells or tubewells). 1'he range of agro-climatic !Gones found in 
Himachal Pradesh and the c'llncollitant diversity of its physical 
environment (relief, soils, precipitation) furtl~r supporta the 
perception that tLe potentia! environmental impacts ot supported 
subprojects will vary considerably froll site to site. Finally, the 
direct environmental impact of each supported subproject will be 
greatly restricted in spatial extent bec~use the size of ea«:h will 
be ~omparatively small, typ1cally less than 1,000 ha and t}~ 

majority less than 100 ha C.C.A. Consequently, in this Project 
careful attention to the tipecific ctaracteristics of the local 
physical environment in tie planning and desi!n process and the 
adoption of environmental-sensitive design criteria for each 
supported activity is the most appropriate procedure to follow to 
restrict or eliminate adverse environmental impacts while 
simUltaneously enhancing the possibility for significant positive 
impacts on local env1ronmental conditions. 

B. Project Potential for Positive Environmental Illpact 

It is useful to recognize that the Hill Areas Land and Water 
Development Project is likely to have several important, albeit 
local, positive j.mpacts on the natural and physical enviroDllent of 
Himachal Pradesh. Hauy supported subprojects will involve 
remodeling or otherwise improving existing flow irrigation systems 
(collllllunity and government kull1s). The pos1.t1ve environmental 
impacts of tt~8e activities will include, for ezallple, a) a 
reduction of water lOtises and seepage losses in conveyance systems 
through channel lining or closed conveyance systems, thereby 
increasing existing water supplies as well, b) increasing the 
utilization e;,[ water supplies through improvement of distribution 
facilities below the farm outlets, c) improved field terracing and 
tield bunding which will reduce soil losses from farm fields, d) 
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enhanced watershed I18D8gement activities through soil conservation 
and revegetatiou progrus, thereby reducing the rate of runoff and 
sedillentation below systell catcbaents and increasing the sustained 
flow potential of the water source. 

Water harvesting schemes in the low- and mtd-MII agro-cliaatic 
zones of Himachal Pradesh will result in a substantial reduction in 
soil loss and the rate of gully and ravine erosion and advancement. 
This will result from the construction of sll81l dams and water 
storage ponds, sediment traps, ana revegetation of lIicrocatc1lllent 
areas through associated watershed I18nag~ment activities. Water 
stored in the ponds, when carefully managed, typically will be 
Aufficient for irrigation of more rem~np.rative rabi crops (e.g. 
wheat) 1n the l1aited new cOlIID8nded areas below the structure. 
Water also will be sufficient to provide an essential one or two 
irrigatlons--so called "life saving 1rrigation"--for kharH season 
crops (maize, rice) when the monsoon ends (September) or is 
deficient prior to completion of the growing season. In the long 
run, the regenerative capacity of managed watersheds above these 
~a ter harvesting schelles will renew as well as increase fodder, 
fuel, tillber and water supplies available to the farming communities 
they serve. 

Shallow well and tubewe1l subprojects in areas of Una, Bi1aspur, 
Solan, Haa1.rpur or J<.angra Districts where groundwater resources are 
available for deve10pm'ent will significantly reduce the probability 
of waterlogging in potentially susceptible low lying areas. 

c.	 Environmental Concerns and Issues to be Eliminated from 
In-Depth Analysis 

1. Land Resources 

a. Soils and Land Capability 

I'vo broad ca tegories of s011s are dOllinant in Himachal 
Pradesh; Pa1elUlllults (brown hill soils dp.ri ved from sandstone and 
shales) and Hapludalfs (sub-montane podsolic soils). However, the 
physio-c1ill8tic diversity of the State is reflected in the presence 
of nine dif:lerent soil groups determined on the basis of their 
developllent and physio-chellical properties, ranging froll AlluVial 
soils on ri ver terraces and flood plains to Alpine luIIus mountain 
skeletal soils in the Hillalayan highland8 of Lahaul-Spiti, Kinnaur 
and Cbamba District. (See "Status Report of Himachal Pradesh with 
Special Reference to Irrigation Development," pp. 5-8 for brief 
descriptions of these nine soil groups and identifIcation of 
districts of occurrence.) So:J.ls observed during extensive field 
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reconnaissance in the low- and mid-bill areas ot H.P. appeared to be 
generally light sandy to sandy 10all8. low in Wmus or organic 
118terul and very well drained. as would be Expected under 
prevailing condition6 of slope. Generally these soils when managed 
for both rainfed and irrigated agriculture are deeper and enhanced 
by additions of significant allounts of carefully collected animal 
llanures and crop residues turned under. Cultivated alluviulls on 
river ter.racee and in the broader more gently undulating flood 
plains fomed by the Soan R1 ver (Una District) and the Sutlej R1 ver 
and its tributaries (Solan and Bilaspur Districts) are deep sandy 
loams and appear to be well drained. 

Detailed soil surveys and soil IMpping of Himachal Pradesh 
l~s Dot been done. Dor are soil studies and land capability 
aseessments carried out as part of the planning and design process 
of Irrigation Department and Agriculture Department assisted minor 
irrigation projects. Nevertheless. officials of these departments 
00 recognize tlwt local 60il conditions could have significant 
impact on landuse and cropping patterns developed under irrigation 
(with consequent important implications for the econOllic viablility 
of proposed subprojects). 

Therefore. because of the wide range of soil conditions 
likely to be encountered in Project activities and the lack of 
specific knowledge about them. it is recollllllended that soil studies 
and land capability assessments should be a substantive part of the 
subproject planning and design process; possibly rapid soil 
reconnaissance techniques will be sufficient to identify any special 
problems posed by local soil conditions. 'Ihe capability of I. & 
P.H. Departllent and Agriculture Department personnel to undertake 
such activities will be illproved through training programs supported 
by the Project. 

b. Construction Activities 

Field reconnaissance of 21 completed minor irrigation schemes 
1n Hill8chal Pradesh revealed no significant soil erosion probleas 
associated with or resulting from the construction of flow 
irrigation system structures (intakes. distribution channels. 
outlets). water harvesting dams or aediment checks. lift irrigation 
or shallow well pUllP and tubewell schemes. Grasses. shrubs 6nd 
otler natural vegetation was successfully reestablished in and 
around the areas of completPd projects. 

In the hilly and mountainous enviroDllent of Hill8chal Pradesh. 
road construction 1s typically done by cutting a ben~h along the 
coutour and pushing spoil over the down slope side. By far the 1I0St 
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frequently observed soil slips and construction-related s01l erosion 
problems were a consequence of P.W.D. road building actiVities. The 
majority of subproj~cts will be accessible through the existing road 
network. however. in a very few instances ac:cess road construction 
activities to Subpl'oject sites l118y have an adverse environmental 
impact unless improved road construction procedures ~re followed. 
Therefore. it is recolllllended that recognized environmentally sound 
procedures be adopted for access road conptruction in those few 
subprojects where it may be necessary. These would include. as 
appropriate. cut-off drains and culverts to avoid runoff over 
unstable areas or over cuttings. retaining WillIs to stabilize side 
slopes. stabilizing slopeR with suitable grasses, shrubs and trees, 
hauling spoil for proper disposal in suitable fill sites. 

c. Sedimentation in Watel' Harvesting Ponds 

Sedimentation of ponds is an enVironmental concern for water 
harvesting subprojects. WatE!rsheds throughout the mid- and low-hill 
zones of Hill8chal Pradesh aJ:e, by and large, extensively exploited 
for food, fuel and tilDber al9 well as for fo:lder resources. While 
substantial areas of steepty sloping land tlat have been cleared for 
cutlivation typically are carefully terral~ed and leveled for 
irrigated agriculture (surprising amounts of rainfed land are 
similarly managed), II consldE!rable area of r81nfed land is less well 
managed and terraces cleat'ly are front slopiIlg to varying degrees. 
The combination of heavy mOD.soon rains, sandy and readily erodable 
soils on indifferently ve.getated steep slopes, front sloping 
agricultural terraces, and high rates of monsoon season runoff is 
reflect~d in excessive soil loss through sheet and gully erosion. 
(Even well managed slope land is subject to considerable soil loss, 
e.g. the Bull 26 ha watersl}f!d carefully manuged by the Department 
of Soil Sciences & Water .Hal1agement, Himacha~~ Pradesh A&ricultural 
University, under its Researdl Project ou Watl!r Management recorded 
190 tons of total solids 10tilt in a total volume of runoff of 1.38 
million cu/ft during June-Sel~tellber, 1981.) It is well known that 
high levels of soil erosion in the catdaents oJf the Beas and Sutlej 
Rivers have resulted in rates of sedimentation in the ponds behind 
Pong and Bhakra Dams far higher than anttcipated, considerably 
reducing their planned useful life. 

In the micro waterlilheds and catdllE:nts in the low- and 
mid-hills where the Department of Agriculture has constructed water 
harvesting ponds and soil COlLServation soil tI'aps and checks, rates 
of sedimentation are unknown, but thought to be "high," especially 
where not accompanied by a pJ:ogram to reveget~lte the watershed with 
appropriate grasses and treell and to moderate wman interventions. 
{The Departllent of Soil Scien(~es & Water Managelllent, H.P.A.U., haa 
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been conductill8 research on its carefully managed watershed, in 
which two water harvesting ponds have been constructed, for the past 
10 years; data for runoff, soil loss and rates of sedimentation for 
this period appear to be the only such field data available in 
Hill8chal Pradesh. Additional data from this project should be 
obtained, and evaluated aa one Ileasure of the possible environmental 
benefits of water harvesting and soil conservation subprojects.) 
Guidelines currently followed in Himachal Pradesh for constructing 
water harvesting projects include a determination that the facility 
will provide at least two irrigations (each of 8-10 cm) in rabi 
aeason in the command area for at least 25 years; allowance i8 made 
for a decrease in pond storage capacity by allocating space for 
sediment accULlUlation over time. These design guidelines may be 
acceptable for such water harvesting structures, however, tl~y will 
be further evaluated by the Phase 11 Project Design Team. Moreover, 
water harvesting subproject design should include an explicit 
provision for a watershed management program for the catcbaaent 
(field observations suggest this is not a!Yays the case) to ensure 
that rates of sedlllent accumulation do not exceed those projected 
for the useful life of the structure. 

d. Soil Erosion in Watersheds 

As already noted, pressure on watersheds in the low- and 
mid-hill zones of Hill8cba1 Pradesh for fodder, fuel and timber is 
high and consequent soil erosion problems in most catc~ents are a 
cause for serious concern. State soil conservaton off~.c1a1s are 
acutely aware of the situation, however, their efforts to arrest 
soil erosion are hampered by limited State financial support for 
their programs. The Hill Area Land and Water Development Project 
thus is likely to have a very positive and welcome impact on 
existing soil erosion problems in many areas of Himachal Pradesh. 

Soil conservation activities by the Hill8chal Pradesh 
Agriculture and Forestry Departments currently (1983-84) are 
concentrated in at least 40 microwatersheds (ranging from 2,000 to 
5,000 ha each) identified by the All-India Land Use and Soil Survey 
as "high priority" for afforestation and soil conservation 
pI·ogralls. T1Jey are supported through the Centre-sponsored R1 ver 
Valleys Project and the Watershed Management in Flood Prone Areas 
Project. (All-India Land Use and Soil Survey prepares soil ~ps of 
the specified IIicrowatersheds at 1:15,000 scale based upon aerial 
photo interpretat~on (1:60,000 photos), 501 topographic maps and 
ground reconnaissanae. AlLUSS soil maps are not available with the 
soil c~nservation wings of either Agriculture or Forestry 
Departments, Hill8chal Pradesh, ll)wever, they are reportedly 
available for reference at tlLUSS, Nagpur. It would be useful to 
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try to obtain these large scale soil maps of critical watersl~ds in 
Himachal Pradesh for Project reference and use in subproject 
planning and design.) Other microwatersheds have been classified 
into "medium" or "low" priority categories and soil conservation and 
management activities there will begin following the completion of 
programs in all "high priority" microcatchments. 

Subprojects in areas where soil conservation activities are 
already underway in "tdgh priority" microwatersheds will benefit 
from programs that seek to encourage controlled grazing, promote 
afforestation and revegetation while reducing soil erosion· there. 
(See "Plan for Sub-Watershed 14, 17 and 18, Girl Watershed" prepared 
by the Directorate of Soil Conservation, Himachal pradesh, for 
details of a proposed watershed management plan; because this was a 
specially prepared document, it is not clear that such comprehensive 
plans are prepared as a matter of course for "high priority" 
microwatershed management. However, it is indicative of both 
current thinking and planning capability for microwatershed 
management in Himachal Pradesh.) Flow irrigation and 
water-larvesting subprojects located outside the "high priority" 
microwatersheds will include 60i1 conservation and improved 
watershed management program.ll which will reduce soil losses in their 
microcatclments. (It is expected that controlled grazing, 
cut-and-carry harvesting and sucial fencing will be included in 
these management programs.) In microcatcbDent where existing soil 
erosion problems are especially severe, catchment pretreatment will 
be implemented prior to initiation of construction activities. 
Improved terracing in irrigation service areas 
an expected component of all subprojects and 
existing soil er06ion losses. 

below 
will 
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e. Salinity/Alkalinity and Waterlogging 

Exten4ive field reconnalssa'ilce in Hilllachal Pradesh did not 
reveal the existence of any prr.o1ems of salinity or alkalinity. 
However, it was frankly admitted that soil and groundwater 
conditions are not evaluted for potential for development of 
salinity or alkalinity problems in minor irrigation project 
preparationby either the Agriculture or Irrigation & Public Health 
Departments. Therefore, during planning and appraisal of 
subprojects to be located in the low-hills zone of Himachal Pradesh 
(Una, Solan, Bi1aspur, Hamirpur fA Xangrs Districts) water and soil 
quality should be assessed to identify potential problem areas, and 
where needed, design and construction of subprojects will reflect a 
sensitivity for potential salinity and alkalinity problems in their 
co~nd areas. . 
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The related issue of waterlogging also was explored. No 
problems of waterlogging were observed in any minor irrigation site 
visited and only one instance of actual waterlogging was seen uuring 
extensive field reconnaissance. (Tlds was a tract of paddy land of 
less than 10 ha in the Palampur Valley, l<angra District, where 
P.W.D. road construction had blocked natural drainage in the lower 
va11ey--c1ear1y a culvert and drain are called for here to eliminate 
the problem. Researchers in the Water Management research project 
at H.P.A.U., Palampur also mention the existence of a "few" highly 
localized waterlogging problems in the lower valleys of Xangra 
District.) The comparatively high water table in the Soan River 
Valley (Una District), ca. 6 m, suggesta that waterlogging could 
become a problem in tlds region. However, minor irrigation shallow 
well pump and tubewe11 ~rojects already completed and other proposed 
in this area are more likely' to greatly reduce the possibility of 
future waterlogging prob1e!ll8 here. Irrigation & Public Health and 
Agricultural Department Soil Conservation officials are aware of the 
long term threat of waterlogging, and the adoption of appropriate 
design criteria to meet this problem (field drains, lining of or 
closed distribution systems, controlled turnout structures)--p1anned 
or already implemented in minor irrigation projects observed in 
potentially susceptible areas in Una and Solan Districts--confirm 
their recognition of potential waterlogging problems. 

Clearly, the completion cf soil and land capability surveys 
in Himachal Pradesh (at least in subproject areas), as previoulsy 
recolIIJDended, will assist in identifying potential subproject areas 
susceptible to the problems of salinity, alkalinity and 
waterlogging. An active extension program of Agriculture and Soil 
Conservation to alert farmers to appropriate crop water requirements 
and the dangers of overwatering will furtl~r mitigate the emergence 
of tile problems. 

2. Water Resources 

a. Conjunctive Use of Groundwater 

Topographical and geological conditions in Himachal Pradesh 
largely preclude the possib1ity of conjunctive use of groundwater. 
Generally where subproject flow irrigation schemes are contemplated, 
thare are no concomitant possibilities for groundwater development; 
where shallow well pump and tubewe11 minor irrigation systems are 
likely to be proposed, there are no apparent surface irrigation 
possibilities. Nevertheless, in subproject planning and design, 
possibilities tor conjunctive use of groundwater will be evaluated 
as a matter of course. 
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b. Water Losses and System O£!ration and Management 

Loss of water from irrigation channels through seepage and 
operations is an issue tlat will be addressed specifically by 
proposed subprojects. Under prevailing soil and topographic 
conditions in Himachal Pradesh, water losses in unlined channels are 
high, estimated to range from 30 to 50 %. Canal lining and/or 
closed distribution systems are expected to be integral parts of 
many subprojects which seek to enh!lnce existing patterns of water 
utilization. The impact of water losses as it relates to subproject 
economics, system operation and waterlogging will be further 
examined during the planning/design phase. In order to ensure 
continued reliable, effective and economical operation of supported 
minor irrigation subprojects, suitable p::-ovisions will be made for 
the prompt repair of damage to channel embankments and other 
components of the main distribution system from soil slips, falling 
rock, landslides, etc. 

c. Streamflow Cl~racteristics 

Available water supply for flow irrigation systems in 
Himachal Pradesh is based upon the minimum lean period discharge 
over from three to f1 ve consecutive years. The location of flow 
system (kuhl) headworks and distribution of water through kuhl 
systems to the irrigated con~nd area cl~ngee downstream flow 
charactersi tics of perennial natural streams. However, because of 
preexisting water rights allocating perennial flows, no new or 
enlarged flow irrigation system can be proposed and implemented if 
it will reduce the down3tream flow so as to diminish the share(s) 
allocated to downstream users. However, it has not been much of a 
problem due to abundance of water availability at sou~ce and 
existing criteria of designing the schemes using lean period 
discharge availabilities. 

d. Floods 

Water harvesting soil conservation structures reduce flood 
peaks and consequent damage levels in intermittent streallls. The 
principal consideration l~re is structure safety. In practice, 
design for water l-~rvesting s011 conservation structure safety is 
site specific. State officials are highly aware of the need for 
safe structure design criteria and utilize adequate criteria for 
preventing structure failure. 

e. Drains&!:. 

The topograptdcal and soil conditions of Himachal Pradesh 
preclude the likelihood of drainage problems resulting from minor 
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irr:t.gation development. Extendve field reconnaissance revealed no 
drainage problems in the 21 completed minor irrigation systems that 
were visited in the State. 

f. Water Quality 

Standards for irrigation water quality are well developed and 
used worldwide. However, discussions with Himachal Pradesh 
officials revealed that water quality tests are not made routinely 
and monitored by satisfactory laboratol"y analysis. The phase II 
project design team will examine water quality criteria for Himachal 
Pradesh minor irrigation systems and make appropriate 
recommendations where required.· Project support should be 
considered for training I. & P.H. staff for water quality monitoring 
and establishing appropriate laboratory facilities for water quality 
analysis, if needed. 

3. Health-
a. Waterborne Diseases 

Malaria is a significant health concern in certain areas of 
Himacls1 Pradesh below 2,000 m, primarily in Una, Bi1aspur and Solan 
Districts. Only water harvesting und soil conservation structures 
in managed catcbnents will impact on the lllman health environment by 
creating potential sites for mosquito breeding in imponded water. 
No data are available for evaluating the comparativa geographical 
incidence of malaria between areas wl~re water harvesting structures 
and watershed management activities have been completed and areas 
where such activities lsve no been initiated in the affected 
districts. 

It is recommended that project design criteria for minimizing 
malaria incidence aa set forth in Annex I (attached) be adopted for 
all water harvesting subprojects in areas of Himachal Pradesh below 
2,000 m. Moreover, district malaria incidence data will be obtained 
periodically from H.P. district health officers for review and 
evaluation during the Project. 

Tl~ incidence of other waterborne diseases spread by 
water-associated vectors will not be increased by otl~r minor 
irrigation subprojects contemplated in the Project. Indeed, such 
subprojects as tubewe11s are likely to impact positively upon the 
human health environment by providing a potentially safer source of 
domestic water then currently available in the Village communities 
they serve. 
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b. Agro-Chemica1s 

Data on State-wide pesticide use in not available, however, 
pesticide use in Iudia 1s positively associated with intensity of 
cropping. Insofar as irrigation potential is a useful surrogate 
measure of agricultural intensity the following table suggests that 
agricultural intensity in Himachal Pradesh is comparable to that of 
GUjarat and Rajastl~n: 

Himachal Madhya 
Pradesh GUjarat Rajasthan Maharashtra Pradesh 

% of total 
,area cropped 19 49 44 59 40 

% of total 
area irrigated 3 7.2 7.4 5.U 3.2 

% of cropped 
area irrigated 16 14.7 1b.8 9.8 8 

:;t, 

The Rajasthan and GUjarat EAs examined tlie impact of 
pesticides, and the latter concluded that the problem of 
pesticide contamination is "not serious at all." Based upon the 
foregoing, this conclusion may be extrapolated to Himachal 
Pradesh, however, when information on State-wide pesticide use 
is made available, it should be examined to ensure that this 
conclusion remains justified. 

4. Biological Re~ources 

a. Flora 

It is recognized that as agriculture becomes more 
extensive and intensive there will be a reduction in the habitat 
of indigenouB flora. However, in the context of Himachal 
Pradesh's physical environment, there is little, if any, 
possibility for expanding agricultural area much beyond the 
current 19% of tile total area of the State, a proportion well 
below that of Madhya Pradesh (40%), Rajasthan (44%), GUjarat 
(49%) or Maharashtra (59%) for example. It is highly unlikely 
that minor irrigation subprojects contemplated under the 
l'rojec.t, the majority of which will be less than 100 ha and 
scatte>:ed throughout the 10w-, mid- and high-hill agro-c1imatic 
zones of the State, will have any adverse impact on indigenous 
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species of flora. Increased catchment protection and watersl~d 

management activities associated with flow irrigation and water 
harvesting subprojects will have a beneficial effect on flora 
habitat, not least in the latter by making available a resource 
essential for a stdft from or reduction in pastoral animal husbandry 
activities to a more productive crop farming. 

b. Fauna 

Gi ven the small size of contemplated subprojects, and the limited 
area of the State developed for agriculture, there is a scant 
likelihood for any adverse impact on indigenous fauna in Himachal 
Pradesh through this Project. Localized improved faunal habitat will 
result from catchment protection and watershed management programs 
associatd with water t~rvesting and flow irrigation subprojects. 

c. Fis heries 

Perennial streams tapped for flow irrigation (~.uh1) systems are 
unproducti ve sources of fish given great variations in annual flow 
characteristics, and high sediment loads in the monsoon season. 
Water harvesting schemes will 1~pound runoff from small intermittent 
streams which are otherwise dry much of the year. Design criteria 
to be followed for Buch schemes to minimize malaria incidence 
provide for outlets to drain .dead storage during the pre-monsoon 
period toos precluding tl.e possibility of stocking such small ponds 
with fish. Lift irrigation scl~mes utilizing river flows or water 
stored in large ponds (e.g. Nagal lteservoir) protect intakes to 
prevent fish or harmful debris from being ingested. 

d. Livestock Diseases 

As measures will be taken in subprojects to minimize or eliminiate 
the possibility of waterlogging wt.erever likely, there is no 
possibility for the transmiss.1.on of animal diseases resulting from 
animals grazing in waterlogged or continuously moist areas. 

D. General Recommendations: ~nvironmental Issues and Concernc 

1. Subproject environmental evaluation procedures and adoption 
of design criteria whiclt reflect a sensitivity to highly localized 
environmental conditions will be implemented as the best way to 
ensure that impact on the physical and natural environment will be 
minimized or eliminated. 
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2. A representative sample of· subprojects in the different 
agro-climatic zones of Himachal Pradesh will be identified for 
monitoring by an appropriate Indian research organization [such as 
the Centre for Science and Environment (New Delhi) or the Centre for 
Environmental Impact Assessment and Planning, Water Resources 
Develop~ent Training Centre, University of koorkeeJ for their 
concern for and adoption and implementation of design criteria to 
mitigate potential environmental impacts on tlw physical and natural 
environment of subproject locales. 

J. As part of the mid-Project evaluation by AID, the adoption 
ana implementation of appropriate design criteria to eliminate or 
avoid adverse environmental impacts will be examined and evaluated 
for selected AID-supported subprojects. 

4. No further environmental assessment is required for this 
Project. 



Annex I 

Water Harvesting Project Design Criteria 
for Minimizing Malaria Incidence 

A. Background 

Malaria has be~n identified as a problem in parts of Himachal 
Pradesh, the State proposed for AlD-finanaced subprojects under the 
Hill Area Land and Water Development Project. Tids memorandum 
suggests design criteria for minimizing the effects of water tanks as 
mosquito breeding habitats. First, engineering safeguards to prevent 
at" inhibit mosquito breeding will be basic to all water harvesting 
small tanks sites. Second, sites will be selected based on an 
assessment of (1) the location of a water tank from a village, and (2) 
basic malaria information. A discussion of each recommendation 
follows. 

B. Engineering safeguards 

Engineering safE!guards would be of two kinds; (a) standard 
hydrological and engi:neering quality control criteria for efficiently 
and safely larvesting, storing and distributing rainwater, (b) special 
design criteria for additional protection against mosquito breeding 
habitats. Standard c:citeria will include: 

1. Water R.equirementa: Criteria for designing the tank capacity 
will be developed based on the water production capability of the 
watershed and consuJrlptive use calculations, tws eliminating storage 
of unnecessary water. 

2. Dam and Embankment: Cut off trenches and foundation treatment 
will be I18de to minimize seepl. Je through the embankment, foundation 
and abu~ments. An emergency spillway will be provided so that excess 
water i8 passed on the existing natural drainage ways without abnormal 
pooling of water. As and wbere necessary, erosion of downstream and 
upstream embankment slopes will be minimized by protective plantings. 

3. Drainage R.equirements: A drainage system will be provided in 
all subprojects to remove excess surface water. Where necessary, 
downstreaa interceptor wells and drains will capture excess seepage 
below the dam. 

Since some water tar ....est1ng subprojects will be located in 
malarial areas, special m1 tiga tion measures will be added to the 
technical design criteria to further minimize or in some cases 
eliminate mosquito breeding habitats. These measures include: 
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a. Tank Design: The cri ti<?al transmission period of malaria 
occurs in the dry season from April to mid-June. Careful water 
management to control malarial vectors during this period is of 
priaary illportance. By this tille, the reservoir would be at its 
lowest level awaiting replenishment by the monsoon. High 
evapotranspiration rates during this dry season will eliminate dead 
storage in many of the tank sites. As an additional mitigation 
measure, tank outlets will be designed to fully drain dead storage 
from the tank during this critical transmission period. Selective 
treallent of the tank bed will be II8de to eliminate pooling of water 
since shallow storage water is a mosquito breeding habitat. The tanks 
will also be designed with a volume/area ratio of at least six to 
minimize such habitat. In addition, withdrawal of tank water for 
irrigation during kharif of rabi seasons will create water movement 
which can kill mosquito largae as the water is rapidly drawn down. 

b. Irrigation Requirements: Irrigation field channels will be 
used intermittently and therefore be dry for considerable periods. 
The submerged area of the tank will become dry when the dead storage 
is removed at the end of the rabi season. During these dry periods, 
aquatic vegetation will be eliminated from the tank bed. 

c•. Site Selection 

Where practicable, tanks will be located at a distance greater 
than 1.0 to 1.5 kll from a Village which is the flight range of the 
malaria mosquito in India. Where a Village is located within the 
flight range of the mosquito, arrangements will be made with the local 
Primary Health Center (PHC) for larval and adult vector density 
monitoring of selected tank sites to detect any significant changes in 
the mosquito population. 
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A. Introduction 

1. General 

Economic viability of the project was examined using time 
discounted cash flow aoalysis ot a sample of eight proposed 
subprojects and of three existing projects. The eight subprojects 
selected from a list of about 32 are representative of different 
types of irrigation works operated by different departments of tt~ 

GOHPj the sample consisted of two lift irrigation schemes (LIS), two 
flow irrigation schemes (FIS) and one each of remodelling, tubewell, 
shallow well and water harvesting ~chemes. The sample of seven 
existing schemes which was reviewed similarly consisted of two LIS, 
one FIS, two pump schemes, one water harvesting scheme and one 
cummunity kuhL Because of certain missing information, complete 
analysis was done for only three, two LIS and one tubewell scheme. 
Economic methodology aod criteria, results of sensitivity tests for 
certain assumptions and estimates and the description of the 
subprojects are summarized. 

2. Present GORP Procedure 

~stimates of benefits and costs are currently developed for 
projects by GOUP/AD and ID, following procedures that use neither 
economic prices for inputs and outputs, nor time discounted cash 
flows. Using market prices, the net direct annual benefits (D) at 
full development and annual coats (C) are separately determined for 
each project. The 1» computes and reports net benefit per lectare 8S 
(B-C)/(CCA) where CCA is the Culturable COllll8nd Area, "bile the AD 
computes and reports the benefit/cost ratio as D/C. 

The net direct annual benefit at full development, taken as total 
increase in net farm income due to irrigation is calculated as the 
difference in tie net value ot production "betore" and "after" 
irrigation. Data relating to cropping pattern, yields and financial 
prices are provided by the AD. Costs of inputs are generally taken 
as certain fixed percentage of gross farm revenue. 

The annual costa are taken to be the sum of the annual interest 
at ten percent on capital investment, depreciation calculated 
linearly over the lite time of the BC heme and annual operation and 
maintenance costs (O&H). 
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J. Methodology Used for AlD Analysis 

The anlaysis used in this chapter differs from the GOUlt 
procedures 1n several respects. Using economic ratt~r than financial 
prices, tt~ Economic Rate of Return (ERk) has been calculated for 
eact. of the study subprojects. Only direct benefits, the economic 
value of tle incremental net farm income - that Is, "Witb Project" 
(VIp) ainus "Wlttout Project" (WOP), net farm income, exclUding 
transfer payments such as taxes and water dl8rges - after deduction 
of operation and maintenance costs (O&M) - were included in the 
benefit stream. ~osts included tt~ costs of capital investment 
needed to achieve the increased incolle, Buch as irrigation works, 
distribution system, land development, and replacement of machinery 
and equipment. Total investment cost included capital costs of land 
acquisition for pump louse construction and deli very chamber. No 
deductions were made for loss of income on t}~se lands. 

The AID analysis utilized World Bank (Wli) projected 1990 vorlo 
economic prices expressed in .1.983/84 price level and "backed" to farm 
gate. After the recent sharp downward revisions of WB agricultural 
price forecasts, the world market prices of some traded commodities, 
particularly wheat and rice, have come close to parity with the 
Indian aarket prices, wldle tl~ world price6 of some commodities have 
moved below the market prices received by Indian farmers. 
Consequently, Foodgrains Conversion Factor (FC!") of 1.0 was used in 
the economic analysis. 

Econolll1c prices were used to develop crop budgets. The 
opportunity cost of farm labor was taken to be Rs 5 per day 
(prewiling rates) and all labor, whether farm family supplied or 
hired, was included as a cost. Harket prices of ott~r inputs were 
likeWise adjusted to reflect their true economic value. 

Similar aajustments were made to financial costs of 
construction. A construction cost factor (CCF) of 75 percent was 
used to convert financial cost to economic cost. OMI costs were 
adjusted by the Standard Conversion Factor (.80). (;apital costs of 
construction were provided by the GOHP. A land development cost of 
as 57201 ha of Cl,;A was included in the analysis. All costs and 
benefits were expressed in terms of 19ij3/84 purchasing power. 
Construction cost estiaates of 1980/81 were converted to base year 
1983184 ~lth tt~ l~lp of a weighted construction cost index in which 
wholesale co.-odity prices and consumer prices for agricultural labor 
were combined with appropriate weigbts. 

Esti1l8tes of benefits took full account of transition periods 
involved in land and irrigation development and in the development of 
projected levels of agricultural productiVity. A tour-year linear 
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transition period for lrrigated area expansion was assumed. However, 
considering the small size of some of the projects (judged by the 
CCA), the ar.ea ultimat.~ly irrigated could perhaps be reached in less 
time. 

For the W/P CaSE! in this .analysis, an eight-year linear 
transition period wa,s aSimmed for agricultural productivity, 
beginning at 0.5 level. Tids transition was applied successively to 
each incremental are,a brought unde:r irrigation. To reduce 
calculations, a combined transition obta;lned by mUltiplying area 3n"! 
productivi ty transitions for each, sucCHssive incremental area and 
summing for each year 'lias applied to W/p net return. For the WOP 
case. an eight-year linear tra~sition was assumed for transition of 
net returns from the PI'esent case. No transitions were assumed for 
shifts in cropping pauerns; these were expected to be relatively 
short and were taken to be sU~8U1Ded in t~! land transition. 

Following this proc,edure, future ber"etit and cost streams were 
calculated for each subproject. ~ch annr.U1l cash flow entry was then 
discountea by the Present Wortl. (PW) factor derived from the 
expression PW • (l+R)-n. In this expression R is the interest 
equal to the opportunity cost of capital l.Lnd n 
after the base year. The Economic Hate 
determined through an itE!rative procedure. 

is the number of years 
of Return (ERR) was 

B. Analysis of Froposed Subprojects 

1. ~cription of Subprojects 

a. LlS-Lambagaon: The CCA of thiu lift irrigation scheme in 
village Lallbagaon in XanUra district is l03.b8 hectares. Tbe scheme 
is designed to lift. water frOID Beas river to a height of 71.18 lIeters 
with the help of three 35 UP electric J.UlllpS. Proposed irrigation 
intensity is 90 percenlt, the requirellent of water being C.06) 
cusecs. Beneficiaries of the project nllliber about 1200. Maize, 
wheat, soyabean and oilseeds are tbe principal crops grow, cropping 
iutensity being 180 perc:ent. Projected cropping pattern includes 
paddy and vegetables and. the projected ,::ropping intensity is 200 
percent. capital costs al'e estimated at Rs 942l/ha. 

b. L.tS-Shi vpur: J..ocated in AkalgaJ~h tehsil, the CeA of this 
LIS 18 138 hs. Tile source of water is Girl river. Maize and wheat 
are tht! maln cro1ps. No change 1n the cropping pattern, nor in 
cropping intensit3' 1s prc)jected 'dth irrigation. Present cropping 
intensity is 180 percent. Capital costs arE: estiaated at as 7467/ha. 

c. F1S-Dharpra: This F1S 1s designE!d to irrigate a CCA of ~6 

ha with water from Tikkri Hallah. Present cropping intensity is 174 
percent. Projected cropping intensltyis 200 percent. Projected 
cropping pattern includes vegetabley which is not currently grown in 
the CCA. capital cost per hectare is as 3500. 
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d. FlS-Malhloon: 'this small FIS has a CCA of 28 hectares. 
Farmer beneficiaries number only three. Once again, maize and wheat 
are the main crops. Cropping intensity is projected to increase from 
174 to 200 percent. Projected cropping pattern includes vegetables 
as a new crop. capital cost is estimated at Rs 4530/ha. 

e. Remodelling-Jadul: Ttds remodelling sclAeme lnvolves 
lining of 29.,) km canal in J<angra district. The kuhl's CCA is 164 
he'Ctares with about 150 farmer beneficiaries. Estimated cost is Rs 
l401/ha. Projected cropping pattern includes vegetables as a new 
crop. 

f. l'ubewe11-Tiba1: 'J.'his tubewell sdteme in l<angra district 
will benefit about 30 farmers in a CCA of 40 hectares. Cropping 
intensity is projected to increase from 150 to 275 percent. Cropping 
pattern will includ~ vegetables as a new crop covering about 27 
percent oJ: gros~ cro~lped area. Costs are estimated at Rs 15b23/ha. 

g. Shallow Well-Kotla Jal1rd: This shallow well project, 
located in Una district, has a eCA of 1.20 t~ctares consisting of two 
farm units. Cropping intensity 1s projected to rise from 200 to 300 
percent. Costs are estimated at Rs 24020/ha. 

h. "Water Harvest1ng-Uhalyani: Located in Bilaspur district, 
the scheme includes the construction of a small dam with a storage 
capacity of 14,000 cum. The project will benefit about 35 farmers in 
a CCA of 40 hectares. Cropping intensity 1s projected to increase 
from 160 to 275 percent. Projected cropping pattern will include 
vegetables covering about 40 percent ot tt~ gross cropped area. Cost 
per lectsre is estimated at Rs 94b~. 

2. Economic Returns of Subprojects 

Using the procedure ou tlined in a Sec tiou A'J, Economic Ra te of 
Return for the subprojects was calculated. 



Subproject 

1.	 LIS:Lambagaon 
2.	 LIS:Shivpur 
3.	 FIS:Dharpra 
4.	 FIS:Ma1h100n 
5.	 Remode11ing:Jadu1 
6.	 Tubewe11:Tiha1 
7.	 Shallow We11:Una 
8.	 Water Harvesting: 

Bi1aspur 

(;apita1* 
Cost/ba 

Rs 

9,421 
7,4b7 
3,~OO 

4,530 
2,401 

15,623 
24,020 

~,469 

OM·! 
Cost/ha 

Rs 

1,839 
1,014 

438 
566 
300 

1,953 
3,002 

1,184 
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ERR CCA 

T Ha 

11.0 
3.9 

21.0 
18.5 
21.9 
17.2 
17.4 

103.b8 
138 

56 
28 

164 
40 

1.20 

24.0 40 

*Without C(;F. Does not include chak and on-farm development costs 
estimated at RB 5720/t~. 

The estimated ERR varies a great deal from one subproject to 
another. Howevet , except in the case of LIS Shivpur and LIS 
Lambagaon, tl~ ERR in all the subprojects is greater than 12 percent 
which is generally taken to be the opportunity cost of capital in the 
lnaian economy. Two factors Seell'l to have been responaib1e for the 
low ERR obtained tor tt~ two lift irrigation schemes: (a) projected 
W/P cropping intensity is the same as the Present cropping intensity; 
and (b) no change in tl.e cropping pattern is projected With Project, 
and significantly enough, tl~ cropping pattern does not include 
vegetables. With careful planning of cropping intensity and cropping 
pattern, at least one of U~se two schemes would be economically 
viable. 

3.	 Sensitivity Tests of Subprojects 

Sensitivity analysis was carried out assuming (a) a 2S percent 
cost overrun, (b) a one year delay in project completion, (c) !l 

modified cropping pattern (area under vegetables was restricted to 10 
percent of gross irrigated area in tt~ W/P cropping pattern), and (d) 
a s bortfa11 of 20 percent in irrigation wa ter delivered to fields. 
Tl.e results are as follows: 
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Cost Delay in Modified Shortfall Base 
Overrun Complete Cropping in Irrig. Case 

Subproject 25% Pattern Delivery ERR 

1.	 LIS: Lambagaon 9.6 9.3 7.CJ 2.7 11.0 
2.	 LIS:Shivpur 3.0 2.8 0.8 * 3.9 
3.	 FIS:Dharpra lCJ.3 17.~ 20.6 12.2 21.0 
4.	 FIS :Malhloon 17 ..0 15.4 17.5 10.0 18.5 
5.	 Remodelling: Jadul 20.5 18.0 10.b 8.5 21.9 
b.	 Tubewell :Tihal 15.2 15.1 15.4 11.8 17.2 
7.	 St~110w We11:Una 15.0 15.0 9.2 6.0 17.4 
8.	 Water Harvesting: 

Bilaspur 21.; 21.. 7 14.1> 17.0 24.0 

*I!\cremental net benefit was less than O&M cost. 

These rf\sults indicate that the ERR for most of the subprojects 
is highly sensitive to cJlllnges in the projected cropping pattern. 
Restricting area planted to vegetables to 10 percent of tlJe area, 
brings down tr~ ERR by about 50 percent, 47 percent and 29 percent in 
tbe case of Jaaul (remodelling), Una (shallow well) and Bl1aspur 
(water barvesting) subprojects. Rearranging cropping pattern of LIS 
Sh1vpur (where W/p cropping pattern does not include vegetables) to 
include 10 percent of tlle irrigated area under vegetables improves 
the ERR by about 64 percent over the base case. In six out of eight 
cases considered here, cost overruns by 25 percent would reduce the 
magnitude of ERR less tl~n would delay in project completion. 

Particularly dramatic are tl.e etfects ot shortfall in irrigation 
deliveries to field,g. This can occur in several ways, (1) 
over-estimation of available supply at sour~e, (2) estimates of 
irrigation requirements that are too loy and (3) failure to 
distribute tIE water equitaCly over the command area • Delivering too 
much water to part of the art:l1 at the expense of another part has 
about the same economic result as though tlJe water were not diverted 
at all. This analysis highlights the economic importance of 
equitable water distribution. These results c.":'e particularly 
relevant to irrigation in Himachal Pradesh, wr~re ac·o;ual utilization 
is generally low. 

C. Analysis of Existing Projects 

Performance 01 a few existing minor irrigation projects in 
Himachal Pradesh was reviewed. !tie following is a summary of the 
economic analysis of three projects. 
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1. Jawa1i 

A lift irrigation Bcheme in the low hills in Xangra district, the 
project has a CGA of 471 hectares. Work on this project began in 
1972 and was completed in 1~75. However, only about 25 percen.t of 
the designed irrigated areH tas been covered 80 fHr. Some work needs 
to be done to develop a system of field channels and watercourses; 
land development work - land grading and land shaping - is yet to be 
completed. A major problem appears to be that of electrical power 
supply, which is now in the process of being augmented. AssuminJ! 
that the project would provide irrigation to the designed area, the 
ERR was estimated at 18.8 percent. 

2. Chobin 

A lift irrigation scheme in the mid hills, this project too is 
located 1n Xangra district. Although the project was designed to 
irrigate about 32 hectarev, irrigation has so far been extended to 
about 62 percent of the area. Shortage of water in the kuhl on which 
this US depends, seems to be the main reason for this shortfall. 
Since 1976, there has been some shift toward orchard cultivation in 
the project's command area. Assuming thHt area under orchards will 
continue to increase, tte ERk 1s estimated at l7.~ percent. 

3. K.her 

This deep tubewell scheme in Xangra district was constructed by 
the Agriculture Department in l~77 under the Indo-German Agricultural 
Project; it was electrified and made operational in 1979. The 
scheme's CCA is 32.4 l~ctares, but thP. average area irrigated in the 
past three years has not exceeded 17 lectares. On the assumption 
that tbe project would irrigate 20 hectares, the ERR is est1l18ted at 
14. ~ perc,ent. 

D. Financial ~~~lY61s 

Tools of financial analysis lave been applied to a proposed 
subproject, FIS Dharpra. In the financial analysis,' construction 
costs and O&M costs are not adjusted by the CeF. OUtputs are valued 
at farm harvest prices widle inputs are valued at their current 
market prices. With some modifications, the present GOHP procedures 
~9u1d be adequate to calculate financial rates of return. 

Tile calculation of the net,.financial returns for tte Present, WOP 
and W/P cases is stlOwn in Table 1 attached. Output prices are 
estimated farm harvest prices of 1983-84. lnput& valued at 1983-84 
market prices, include human labor, animal labor, seeds, farm yard 
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manure t fertilizer, chemicals, land revenue and interest and water 
charges. Net value per hectare is the difference between value of 
output (including blproducts) and value of inputs per hectare. The 
sum of net value per hectare multiplied by percentage cropped area is 
the net return per composite hectare. CCA multiplied by net return 
per composite hectare equals ultimate total net return. Annual net 
returns are calculated by applying tl~ transition coefficients, Table 
2, to the ultimate net returns as illustrated in Table 3. Estimated 
costs, net farm income and incremental benefits in base year 1983-84 
prices are sUD'dDarized in '.cable 4. Major works are projected to be 
completed in three years, total construction costs have been 
allocated as 30 percent the first year, 50 percent the second year 
and 20 percent the tldrd year. Development costs have been allocated 
on the same basis. Annual incremental benefit or the ~3~h flow is 
derived as the difference between est:l.mateQ total anaual costs and 
estimated net annual returns. As in the case of F.:conomic analysis, 
each annual cash flow entry is finally discounted by multiplyine by 
(I+Rrn where R is the discount rate and n is the number of years 
after the base year, and summing. 'rhe FIRR, obtained by iteration, 
is defined as that rate of discount R, at which the sum of the 
discounted cash flow is zero. The FIRR in tillS case is estimated at 
1~.9 percent compared to an estimated ERR for tlds subproject of 2l~0 

percent. l'lds analysis indicates that FIRR can be expected to be 
only slightly ldgher than ERR and thus provides a suitable indicator 
of economic viability for subprojects. 

Summary of Procedures for Financial Analysis 

1. Financial crop enterprise budget is prepared for tl~ Present, 
WOP and w/p cases. Output is valued at the base year's farm harvest 
prices; all inputs are valued at base year's market prices. Net 
value of production for each crop is estimated for the Present, WOP 
and w/p cases. 

2. Cropping pattern in the CCA is prepared for the Present case 
and projected for tire WOP and the W/P cases. 

3. Annual net economic returns are estimated by applying 
transition factors to tl~ estimated ultimate net return at full 
development. 

4. Capital costs of major works, land development and any other 
required investments, and annual O&M costs are estimated for each 
year. 

5. The stream of annual cash flow is discounted and the FIRR is 
estimated by iteration. 
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E. Farm Income ot an Average lo'arm 

The project's effect on farm incomes has been estimated through 
an analysis of crop budgets, cropping intensity and typical cropping 
pattern of 8 l.b t. farm. The Present and WOP cropp~ng pattern 
include maize and paddy in ktarif, and wheat and barley in rabi. Tl~ 

cropping intensity in the Present and WOP cftse is about 162 percent. 
The cropping pattern in tile w/P case includes vegetables in about 15 
percent of the gross cropped area. l'he wlp cropping intensity is 
assumed to be lOO percent. 

Gi ven these assumptions, tl~ typical farm in Himachal Prades h 
would experience tl~ following changes in income: 

Farm Time Gross Labor Other ------ Net Value 
Ha Value Costs Inputs Total Per Ua Cropped 

---------- Rs ---------------------
lob	 Present 6,34,) l,210 730 3,405 1,310 

Future 
Without Proj. 7,5~9 2,320 822 4,417 1,696 
Future 
With Project 21,850 5,097 3,227 13,520 4,227 

F. Summary 

Investments in irrigation schemes proposed under the project can 
be expected to yield economic returns greater than 12 percent if 
schemes are constructed and op.~rated as planned. The assumpt:lono 
made in this analysis are genera:Lly conservative. Owing to the small 
size of the schemes, construction period could be considerably 
reduced and land development eXlleaited; since too gestation period 
could be reduced, benefits could start flowing soon after the schemes 
get underway. Projected yields could be higller than those assumed in 
this analysis. Greater shifts in the cropping pattern towards 
vegetable farming would also improve tt~ economic returns. Generally 
shifts in cropping pattern and intensity raised net returns much more 
than increases in yield. 

Sensitivity analysis shows tt.t returns were highly sensitive to 
effectiveness with which adequate water is equitably delivered to all 
fields in the command. Even small shortfalls in this objective will 
result in failule to achieve acceptable economic returns on many 
otherwise attractive scllemes. 
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It is recommended that current evaluation procedures followed by 
GOHP be modified to fully discounted cash flow analysis without 
shadow pricing of inputs and outputs, .that is, Financal Analysis 
calculating FIRR, as described in Section D. Once institutionalized, 
the modifications will permit more complete economic analysis and 
support more effective project planning and implementation. For 
subprojects qualifying under the loan, FIRR shall be· not less than 12 
percent. 
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Table 1: Cropping Patterns and Ultimate Net Returns: FIS Dlwrpra 

Crop 

Present: Rainfed 

Maize 
Paddy 
Pulses 
Wheat 
Barley 
Gram 

WOP: Rainfed 

Maize 
Paddy 
Pulses 
Wheat 
Barley 
Gram 

W/P: Irrigated 

Maize 
Paddy 
Pulses 
Vegetables 
Wheat 
Barley 
Gram 
Vegetables 

Cropped Area 
Percent 

7H.0 
0.8 

12.2 
58.0 
24.0 
1.0 

7H.0 
0.8 

12.2 
~8.0 

24.0 
1.0 

21.0 
75.0 
1.8 
2.2 

U8.0 
4.5 
1.5 
6.0 

Net· Value
 
Rs/Ua
 

1,,339 
1,560 
1,10b 
1,322 

920 
1,106 

1,716 
1,~51 

1,422 
1,804 
1,0,38 
1,422 

2,223 
3,4~8 

2,574 
12,46~ 

2,H7b 
1,794 
2,569 

12,469 

Composite 
Value Rs/Ha 

2,190 

2,H7J 

6,809 

CCA .. 56 Ua 

Ultimate Net Returns: W/P: 
WOP: 
Present: 

(.)6)(6809) 
(~b)(Z837) 
(56)(2190) 

.. 
• 
.. 

Rs 
Rs 
Rs 

,3~1,319 

158,885 
122,665 
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Table 2: Land and Productivity Transitiona 

Year Area l'echnology Composite 

0.25 0.562.i 0.1406 

~ 0•.i0 0.bl50 0.2968 

3 0.75 0.b875 0.4687 

4 1.00 0.7.i00 0.6562 

5 0.8125 0.7187 

b 0.8750 0.7813 

7 0.9375 0.8438 

8 1.0000 0.9063 

9 0.9532 

10 0.9844 

11 1.0000 
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Table 3: Annual Crop Net Returns: .fo'15 1Jlarpra 

Year ---- Transitions ----
Composite Old Area 

----------- Net Returns 
------- W/p --------
New lrr. Present Total 

Area 

- Rs 000-------

WOP Net Total 

3 123 l~J 123 0 

4 .14 .75 ,)3 95 148 127 21 

.) .30 •.)0 114 60 180 132 48 

6 .47 .25 179 34 213 136 77 

7 .66 0 251 251 141 110 

8 .72 'J.74 274 14j 129 

9 .78 297 2lJ7 151 146 

10 .84 320 320 155 165 

11 .91 'J47 347 159 188 

12 .95 362 362 159 203 

13 .~8 373 373 159 214 

14 1.00 381 381 159 222 

• • .. ... ... ... ••• 

• • • • ... ... 
24 381 381 159 222 

25 'J81 381 159 222 
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Table 4: Investment, Income and lucrementa1 Benefits: FIS Dharpra 

Period Major Land O&M 1'0 tal Farm Incremental 
Works Dev. Costs Cost Income Benefit 

(in as 000) 

0 59 59 - 59 

1 98 98 - 98 

2 39 80 119 -119 

3 80 6 80 21 - 0.J 

4 80 12 92 48 - 44 

,) 80 18 98 77 - 21 

b 24 24 110 80 

7 24 24 129 105 

8 24 24 140 122 

9 24 24 165 141 

10 24 24 188 164 

11 24 24 203 179 

12 24 24 214 190 

13 24 24 222 198 

14 ... .. .. 
24 20 20 222 198 

2.J - 98* - 320* 418* 

*S81vage value 
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A. Project SUIlll8!1. 

The development and management of natural resources in the h:J.ll 
areas of India is a critical public policy issue. Along with the 
important ecological, teclmical and economic dimensious of the 
problem, institutional matters also loom large. Among the most 
significant of these institutional concerns is the need for an 
appropriate mix of public and private sector investments, control and 
management. The need is lor an institutional arrangement that allows 
the State to provide needed.tectmical expertise and limited financial 
resources in a manner tl~t supports local initiatives, induces 
further private investments and creates appropriate incentives for a 
combination of public and private management responsibilities. 

A key resource requiring aevelopment and management in the 1-..i11 
areas of India is water for agricultural, including horticultural, 
production. In the past, communities l~ve had an important role in 
the development of traditional irrigation works in the sub-Himalayan 
region of South Asia. More recently, various State agencies have 
become involved in expanding and upgrading irrigation facilities. 
Thus, in the present period, tt~re often is overlapping and 
interaction between these public and private efforts. A major 
chal1en~e is to derive procedures for agency assistance to both 
existing and new, private groups tt~t support tl~ir initiatives. An 
overall object!ve in Hill8cll8l Pradesh is to create tdgh performance 
irrigation systems that protect the hill environment while allowing 
farmers to increase their production of needed foodgrains and other 
agricultural and horticultural products. A key assumption is that 
such high performance systems will be the result of combined agency 
and community actions and responsibilities. 

In tdll regions, most irrigation w~rks will of necessity be small 
in size and dispersed in location. Tl~se two fundamental features of 
irrigation development in the tdll areas simultaneously create both 
the need dnd opportunity for a strategy of upland irrigation 
development in widc!! the beneficiary groups assume considerable 
control and responsibility for the individual sct~mes wldle selected 
assistance is provided by the public sector. Tl~ small scale of 
most, though not all, of the irrigation works means that the limited 
investments needed tor routine maintenance and management may be 
compatible with local experience, resources and capacities. 
Moreover, there is need for this significant local participation 
because of tt~ difficulty and expense of fielding and coordinating a 
large agency staff serving a number of scl~mes scattered 
geographically across a state or region. 
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EDvironaental deterioration, particularly erosion and 
deforestation is a serious issue in hill areas. Rather than adding 
to these hazards, irrigation sclemes could build in programs of 
afforestation and erosion control that would positively enhance the 
aspects of environmental conditions on irrigation co.-ands and 
adjacent watersheds. These interventions also need user particiption 
in illplellenting and protecting improvement measures and sharing in 
benefits. 

These basic issues are all evident with regard to the development 
of lIinor irrigation facilities in the Himalayan state of Hill8chal 
Pradesh. The current situation is one in which both private water 
user groups and the public sector througb its several technical 
agencies is involved in irrigation acti vi ties. Three agencies ot 
State government are involved in developing, or improving, irrigation 
works: the Irrigation and Public Health Department (ID), the Soil 
Conservation Wing of the Agriculture Department (AD) and the Rural 
Development Department (RD). These three agencies, wh:!.le carrying 
out sOllewhat different irrigation-related activities, also employ 
different strategies with regard to community participation and 
post-project responsibilities. In brief, the AD and the RD typically 
implement projects of smaller scope and leave the post-project 
management responsibilities with the group of users. No water 
charges are asse&sed. In contrast, the ID usually undertakes more 
substantial works (thouet! usually spread over a longer period of 
project implementation), and after completion assumes responsibility 
for operation and maintenance of tlese new, or ret~bIlitated, 

facilIties - with a nominal water charge assessed. 

Ttese varied approaches to resource development and management, 
and ttJe differential outcomes for public and private responsibility, 
provide a basis for reexamining t!e State's future actions in support 
of irrigation. This reexamination is particularly cogent at this 
time because in tle near future the ID is likely to become a 
full-fledged and specialized irrigation agency and assume a more 
dominant role in tt~ State's irrigation affairs. Concurrently, there 
1& considerable concern among both policy makers and the technical 
staff that projects already completed by tt~ ID are not performing as 
well as planned (similar concerns could be raised about some of the 
irrigation-related projects of tie AD). Actual areas irrigated 
frequently are much less than planned and erratic water supplies to 
users result both in lIuch less increase in both agricultural 
production and faI1ler incolle than was expected. While the 
explanations for these shortcollings are frequently suggested to be 
technical in nature, there is some recognition that organizational 
and institutional slDrtcomings also are present. Among the 
institutional problems mentioned are limitations in the technical 
agencies, the changing viability of private water user groups and tle 
lack of involvement of beneficiaries in the projects. 
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Agency limitations stem from policy and availability of 
resources. For example, no agency now has responsibility for chak 
developaent. Another example relates to user involvement. 'l'bere are 
potential advantages (see ~hapter I: Section D) of user operation and 
management of part or all of the irrigation facilities constructed by 
ID including new and rebabilitated flow and lift schemes. This has 
been the case for tradiUonal community kuh1s for many years and is 
regularly the situation on AD and RD scbemes. Normally, the State 
would need to provide some assj.stance to the group in strengthening 
their local organizational capacity to take on these 
responsibilities. 

There is thus an opportunity to collaborate with tl~ GOHP in this 
search lor a more effective combination of state and private 
investments and responsibilities for further development and 
protection of tl~ agricultural land and water resources of tl~ state, 
and for evolving tl~ desirable institutional arrangements to support 
this appro,ach. TI~ public policies and agency procedures that will 
be required to achieve this new institutional configuration are not 
agreed upon at this time. Indeed they are not all known, thus they 
cannot be put in place prior to project initiation through various 
pre-project agreements. Rather, their identification, testing and 
consideration for application will occur during the life of the 
project tl~ough the various training, research and construction 
activities that are planned. 

A major aim of tide project is therefore to improve the capacity 
of the irrigation-related agencies to plan and implement a stronger 
irrigaflon development strategy with particular emphasis on a 
cOIJl.Ulunity-based strategy. The correlated aim is to strengthen the 
capacity of water user groups to. participate in irrigation 
de~elopment through successful interaction with tl~ irrigation 
agencies assisting them and by mobilization of their own buman and 
financial re:90urces. ~oncurrent with efforts to enhance co_unity 
capacities alJ.d involvement, and as a means for supporting community 
responslbllit:y, the irrigation-related agencies, and again especially 
the ID, will be supported in improving the.tr capacities to produce 
and implement technically sound irrigation system designs USiD.g 
appropriate agricultural and environmental data. The assumption is 
that well-f~nglneered systems will be more effectively managed by 
water user groups than facilities which are technically deficient. 

To achieve these purposes, several activities will be supported 
under the project. First, financial support for the construction of 
a number ot irrigation subprojects will be provided. These 
subprojects will use the improved technical design process2s 
specified as part of the project agreement including improved water 
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conveyance systems, control structures and/or water application 
techniques, as a!'propriate. l't~y also will be based on new 
procedures for enhancing community participation and responsibility. 
Finally, they will be designed and implemented with coordinated 
inputs from the Agriculture, Forestry and Horticultural Departments. 

Second, training for both agency staff and leaders and members of 
the water user groups will be funded. For tt~ agency staff, training 
will be concerned wi th: knowledge regarding improved planning and 
design methods, community organization and farmer participation, and 
improved management procedures to incorporate the new technical and 
social methodologies to be used in the project. For tl~ leaders and 
members of the water user groups, training will include: technical 
matters such as developing a more effective arrangement for water 
distribution, organizational management issues such as improved 
record-keeping, and discussion of techntques of effective 
leadership. The project will also support various special studies 
dealing with bott! teclalical and institutional issues. Along wi th, or 
as the result of these special studies, action research in selected 
subprojects also will be undertaken. 

Finally, to aid the GOHP in planning and implementing these 
numerous activit1es, tt~ project will support technical assistance 
ac tivi ties to be provided by a set of resource ins t1 tu tions such as 
the HimaclJal Pradesh Agricultural Universlty, polytechnics, 
appropriate Indian Private Voluntary Organizations, and private 
consultants supplemented by U.S. technical assistance as needed. 

B. Detailed ~roject Description 

1. Project Design 

a. Purpose 

rhe purpose of the project 1s to develop a suitable 
institutional pattern for hill irrigation development and management 
incorporating both agency and community investments and 
responsibilities. To do this, the Project will strengthen agency 
capacities to provide assistance to irrigation groups and private 
irrigators in support of tteir activities for modernizing 
agricultural and horticultural production, and strengthen the 
Capacity of private irrigation groups to manage their own irrigation 
affairs and to work with assisting irrigation sgencies. 



VII-5
 

b. ~Qject Outputs 

Proj~ct outputs include agencies with greater technical skills 
and increased capacities to successfully assist private irrigators 
and irrigation groups; stronger and more involved water user groups; 
better planned and designed minor irrigation works; improved 
agricultural and t~rticultural production; public policies and agency 
procedures ttat are more supportive of community involvement, 
responsibility in irrigation development; improved data and 
information on tectmical matters such as plant- soil-water 
relationships, water scheduling procedures and improved water 
application tectmlques; a range of socio-economic data regarding 
water user group formation and socio-economic costs and benefits of 
irrigati~n. Tl~ state-level policy and implementation committees 
formed for the implementation of this proje('t will be the 
institutional nucleus for fully integrated approaches to irrigation 
development. 

c. AID Inputs 

AID inputs will consist of loan financing of construction and 
development costs of a number of subprojects using new approaches as 
described above, afforestation and erosion control on contiguous 
waters~ds, afforestation and horticultur.al development for fuel, 
fiber and new fruit crops on subprojects and for improving the size 
and capability of agricultural extension supporting irrigation water 
management and increased agricultural productivity under irrigation. 
AlD will reimburse GOI for two-thirds of the basic cost of facilities 
except for the costs of procuring land and for identifiable taxes •• 
Using grant funding, AlU will support staff development, training for 
agency personnel and water user groups, special studies and action 
research, and teclmical assistance by Indian and U.S. individuals and 
institutions. 

d. Project Activities 

Both tl~ teclmical and institutional aspects of hill 
irrigation development must be addressed simultaneously to create 
irrigation works that perform more effectively. Tt~ same is true for 
works that are both community-managed and agency-assisted. In 
general, such joint systems are not now operating in H1macl~1 

Pradesh. Many agency systems experience poor rates of water 
utilization and little chak or farm-level development of irrigation 
facilities occurs. Little is known about what is happening to 
maintenance on traditional community-owned systems, built and 
maintained privately at great cost. In sum, effective st~ategies for 
using a combination of agency and community resources are not yet in 
place in tt~ State. 
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The technical activities of the project will address 
improvements in projeet planning, design and implementation. Through 
special studies and action research, staff development and training, 
teclalical assistance and the construction of a limited number of 
But-projects following new gUidelines specified in the project 
agreement. Enhanced technical capacity will result in delivery to 
irrigation communities of ldgher quality facilities for operation and 
maintenance - thus reducing the burden on those cOllllDunities and 
perlsps opening tJ~ opportunity for tt~ir Buccessful local management. 

The ins ti tu tional ac tivi ties will address t he various public 
policies tist influence ti~ mix of state and cOllllDunity responsibili 
ties for minor irrigation development through special studies and 
action research tlst present new approaches and evaluate tbeir 
results. Training programs, seminars, workshops and travel to other 
regions, will also be used as a means to examine t he desired policy 
context. Also to be addressed 'are enhanced capacities of 
implementing agencies to successfully interact with cOllllDunity groups 
or to assist with ti.e formation of such groups. These new capacities 
will be developed through special t>tuaies, action research, staff 
development and training, and technical assistance provided through 
both lnaian and U.S. institutions. 

2. Project Elements 

Project elements consist of (1) activities such as pilot 
projects, action researcl& and special studies; professional 
development largely through training and technical assistance. These 
elements are integrated in the "Land anc Water Management Improvement 
Program" of d~ Project and (2) installation of irrigation facilities 
with improved capability for water deli very and agricultural 
productivity. 

a. Land and Water Management Improvement Program 

ll~ purpose 01 tJ.e land and water management improvement 
program is to provide the information, professional development, 
demonstration and institutional guidelines required to accomplish the 
~ims and purposes of tJ~ Project as described in the various sections 
of Volume II, Project Analysis. This program will also support a 
prlncipal element in the Project strategy, that is, study cum 
demonstre.t!oil leading to modification of institutional arrangemeiiti 
and agency procedures as appropriate. 

Main objectives of this concept are: 

a.	 Improved technical capac:f.ty to plan, design, construct, operate 
and maintain flow and lift irrigation and ~ater harvesting 
schemes. 
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b.	 Optimal user participation through effective organizations in the 
planning and implementation process and particularly in operation 
and maintenance. 

c.	 Defining and helping to iaplement the role of private sector and 
NGO institutions. 

d. Improved management of tributary watersheds especially for ~'ater 

harvesting schemes including participation of villagers in 
controlling these watersheds and reaping the benefits of 
increased waters ted prOduction. 

Suggested approaches to the various program elements lave been 
detailed in tt~ various sections of Volume 11. 

AID will support, using grant funds. 100 percent of tt-.e cost 
of field studies. professional development and Indian and U.S. 
technical assistance. In ~ddition. portions of the costs of pilot 
projects and cbBk development demonstrations will also be supported. 
A sUllll8ry of the grant budget of $4.0 million is contained in the 
(,;ost Estiaate and Financial Plan Section of Volume I of the Project 
Paper. The individual items are only r~presentative and will be 
subJect to modification (both content an~: cost) by agreement of the 
GOHP (Project (,;ell) and USAID during the implementation of the 
Project. 

Activities under the land and water management improvement 
program are divided into field studies, professional development, and 
pilot projects and dt,monstrations. 

i. Field Studies 
Field itUdies consist of action research and special studies. 

To advance tle project's purposes, tl~ee broad types of action 
research and special studies will be implemented during the life of 
the Project. Ttese include agronomic, irrigation management and 
socia-economic. (including institutional) studies. To lrl~~tify, 

plan, and implement this work, a set of resource institutions will 
work closely with the project illplementing agencies and the project 
ceil. 

In this discussion, the term action research is used· as 
defined in the USAlD-supported Irrigation Management aud Training 
Project. Action research has the following characteristics: 

"Ideally, action studies involve collaborative learning allong 
farmers. researchers and project staff. They are iterative and 
involve interventions such as changes in water scteduling. other 
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-anage.ent procedures and minor infrastructural improvements 
subsequently moving to major systems improvements, changes in 
cropping patterns and agricultural production practices, farmers' 
incent!ves, farmers' organizations, incent! ves for government staff 
.eabers and organizational structures. Action research sites are 
1ive learning laboratories for understanding the problems and 
potentials of irrigation management and for use in management 
training."!1 

In the Himachal Pradesh project, there 1s need for action 
research that deals with tt~ following matters, among otl~rs: 

1.	 Devising procedures to improve water scheduling and 
distribution in various governmen t-managed schemes; but 
especially in lift schemes; 

2.	 J)evising a strategy and metllOdology for farmer responsibility 
and involvemeut Cluring kuhl. remodeling act! vit1es and in the 
post-construction period of system operation; 

~.	 Testing appropriate nature and level of farmer participation 
in ct~k-Ievel development; 

4.	 Examining alternative procedures for forming pump groups 
composed of small and marginal farmers; 

5.	 Identifying and field testing different forms of water user 
organizations pertaps using some modified form of tl~ 

traditional khooli or newer forms developed along cooperative 
lines; 

b.	 Improving performance of conveyance, distribution and 
utilization of irrigation water (see ~t~pter Ill, Section ~2). 

7.	 Identifying how women can become involved in irrigat:on 
activities and participating in benefits (see Cl~pter IV, 
Section D) 

Insofar as possible engineering, agronomic and socio-economic 
action research will be integrated and conducted on tl~ same sites. 

!/ AID Project Paper, Irrigation Management and Training 
(386-0484), Volume II, Technical Support Section. 1~83, p. 227. 
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In addition to the action research topics identified above, 
there is need for data to .be collected through a number of special 
studies. For agronomy and water management, these include developing 
soil survey' capability and utilizatioL, ponding and flow effects on 
rice yields, improved varieties of crops for hill areas J sllSll 
watersl~d hydrology and estinating crop water requirements. There is 
a need for enVironmental monitoring as described in Chapter V. In 
the socio-economic area, a number of issues requiring special studies 
are likely to arise during the course of the Project. Two can be 
identified now as of special importance. These are: 

1.	 Integrated studies of a range of traditional kuhl systems 
which are still operated and managed by the water user groups 
themselvea. The kuhls selected for study should include a 
range of types, perhaps different physical apparatus, cropping 
patterns, etc. Needed are socio-technical studies that 
collect information on the engineering principles and 
structures being used, th2 agricultural production patterno 
that a~e supported by the system and the organizational 
arrangements that exist for implementing key system processes 
such as water distribution, system maintenance and conflict 
resolution. 

2.	 Socio-economic studies of selected irrigation schemes that 
provide detailed information on land ownership and tenancy in 
the command area, investigate the total farming system being 
operated by the farmers, both witldn and outside the command 
area and including both horticulture and animal husbandry. 
These studies sl~uld examine who benefits from irrigation 
development and through what mechanisms these benefits flow. 

In addition, socio-econoMic baseline surveys as described in 
Chapter IV ,~ll be reqUired. 

The H.P. Agricultural University has had exp£xience in 
agronomic and water management research. Insofar as possible, they 
will be involved in special studies in these fields. An Indian 
institution such as the Center for Science .and Environment (New 
Delhi) may provide technical assistance in monitoring a 
representative sample of subprojects in the different agro-climat1c 
zones of the state for environJlental impact, (Chapter V, Section 
D2). This is included as item 8 in tl~ listing be~."w. There is a 
need to identify an Indian organization with experience in assisting 
farmers to strengthen exi6ung local groups or form new ones. An 
organization experienced in working' with the creation of water user 
groups would be especially appropriate. An early project activity 
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will be to identify such a group. The task of this organization 
vould be to work in a selected number of existing and new irrigation 
schelles, both public and private kurus as well as public lift 
schemes, assisti.ng in the development of viable water user groups 
able to assume post-construction retlponsibility for operation and 
aaintenance assisted by the irrigation agency when required. 'fhere 
are a nUllber of institutions in India qualified to conduct the 
socio-economic baseline studies and an appropriate one will be 
selected by tr~ Project Cell collaboratively with USAID. This 
activity is listed as item bb in the list below. 

I 

As the Project develops, perceptions of research needs and 
priorities will change 80 tbat the suggested field study agenda !Dust 
be regarded as preliminary. It will be reViewed initially and 
annually by tile Project Cell and USA-ID and may be modified by joint 
agreeaent. In suamary, tield studies tentatively identified ,as 
needed include tt~ following. 

l.Saall Waterated Hydrology (Ct.. III, Section CIa) 
2.	 Integrated Act10n k£search on l;onveyance, Distribution and 

UUlization (lh• .Lll, Section .n; eh. VlI, Section B2b(i) 
3.	 ~rOD "ter Requirements (Ch. Ill, Section El) 
4. ~~ Survey Unit (eh. II, Section El)
 
~. trops il.eoearcl. (lh. 11, Section E2)
 
6.	 Act10n ke£earch on User Participation/Social Aspects (Ch. VII, 

S~cUou ~L(i) 

a.	 ~ter Sct~duling anti Distribution 
b.	 Yanler Involvement in Xuhl Management 
c.	 Nature and Level of lo'aI1ler Participation 
d.	 ruap G&:'oups for Small aud Marginal Farmers 
e.	 Alternative Forms of Water User Organizations 
t.	 In'WIlvellent ot Women in Irrigation Activities (Ch. IV, 

Section D) 
7.	 Socio-Economic Haseline Studies (eh. IV, Section Dl) 
8.	 Environmental Monitoring (Ch. V, Section D) 

ii. Professional ~velopment 

Special staff development and training programs will be 
organized for personnel drawn from the various, State departments 
included in project implementation and for selected statf of the 
Himachal Pradesh Agricultural Un!versity (HPAU). In genej~al, staff 
development and training will be directed toward improving knowledge 
and skills to: (1) Plan and design irrigation facilities; (2) manage 
and operate irrigation systems; (3) understand and analyze irrigation 
systems in an integrated manner and (4) involve and work with farmer 
water user groups. 
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Special attention will b~ given to improving the technical 
knowledge of tl~ engineering field staff on irrigation system design 
and aanagement. Most of this training can be done in Himacha~ 

Pradesh, including various abort courses that may be organizeu 
through the agencies,. or one, or bot!!, of the polytechnic 
institutes. More advanced training in specialized irrigation topics 
as required can be provided throut,;· programs of several U.S. 
universities. Traili1ng that gives emphasis to the integrated nature 
of irrigation systems and to issues of irrigation system management 
also will be organized for staff in Himachal Pradesh. Th1s will 
include Diagnostic Analysis which will be offered in-country through 
AID's Water Management Synthesis Project. Other related programs m"~y 

be offered in-country or in appropriate U.S. universities. These two 
training programs will be suitable for both agency staff and 
researchers from the HPAU. 

Workshops and seminars to review and explore tbe issue of 
farmer participation and formation of farmer groups will be organized 
to draw on experiences with traditional irrigation systems in 
Himachal Pradesh, experiences elsewhere in India, other parts of 
Asia, and the U.S. Appropriate study tours will be organized to 
observe selected programs in action as with the communal irrigation 
program of tt~ National Irrigation Admini~tration in tt~ Philippines. 

Training activities for leaders and members of private water 
user groups will also be organized. Major responsibility for this 
training will be with tte to-be-identified Indian organization 
experienced with farmer organization and participation. Several 
organizations in tie Philippines have been assisting the National 
Irrigation Administration in developing training materials for use in 
work with cOllllllunity water user groups there. Both indiyj,duals 
familiar with t!~se programs and the materials developed for training 
can be used to assist this work iu Himachal Pradesh. 

. In-Country Training: Because of the difficulties of releasing 
personnel for 10ng-tet'1l instruction and the need to proceed 
expeditiously with implementing new Project criteria and 
methodologies, one or two week workshops will address these 
particular concerns. Tl~re is need for some more formal basic 
training on such topics as chak development; irrigation water 
I18nagement including soil-plant-water relationsbips and integrated 
project planning (ltems fI, 12, 13 below) for eumple. This could b~ 
accomplished through long-term (b-lO months) training such as 
provided at Water and Land Management Institute (WALHl) in 
Aurangabad. This does not seem practical under this project nor does 
creating a similar Institute to WALMl in Himachal Pradesh at this 
time. Tentatively, Project strategy is to meet these needs using 
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somewhat longer training periods - six weeks to two months. For 
irrigation water management, U.S. assistance will be provided to 
train the trainers and an institution such as Indian Institute of 
Management, Ahmedabad, could provide resident courses relating to 
integrated project planning and management. In order to bUild 
long-term capability, the courses in irrigation water management and 
integrated project planning st~uld be organized by HPAU or one of the 
polytechnics. The same topics should be supported by long-term 
postgraduate training in India of two or three persons. possibly 
including one from HPAU, at the Water Resources Development and 
Training Center at Roorkee University and Water Technology Centre at 
the Indian Agricultural Research Institute, New Delhi (Item 16). 
Following is a summary of items tentatively identified as desirable 
for inclusion in the in-country professional development activity: 

1.	 Initial Subproject Design and Implementation (Ch. Ill, Section 
B6), 4 Workshops - 2 weeks each - 20 trainees each; 

2.	 Conveyance and Distribution System8 including Closed Systems 
(Ch. Ill. Section F). 2 Workshops - 2 weeks each - 20 trainees 
each; 

J.	 Planning and Design of Lift Facilities (Cll. III. Section F), 6 
Workshops - 1 week each - 20 trainees each; 

4.	 Hydrology. Water Requirements. Water Budget (Ch. Ill, Section 
El, F3). 3 Workshops - 1 week each - 20 trainees each; 

5.	 Planning and 1)esign of Water Harvesting Schemes, (Ch. Ill. 
Section F), 3 Workst~ps - 2 weeks each - IS trainees each; 

6.	 Chak Development (Cit. III, Section F2), 8 Workshops - 3 weeks 
each - l4 trainees each; 

7.	 Watershed Treatment and Maintenance (Ch. 11, Section D), 3 
Workshops - 2 weeks each - 1" trainees each; 

8.	 Operation and Maintenance of LIS and FIS (Ch. Ill, Section 
F3). b Workshops - 1 week each - 20 trainees each; 

~.	 Small Watershed Hydrology (C11. Ill, Section F1), 5 Workshops 
2 weeks each - 20 trainees each; 

10.	 Quality Control (Ct.. 111. Section F). 10 Workshops - 1 week 
each - 20 trainees each; 

11.	 User Organization, Participation and Social Analysis (Ch. VII, 
Section B2c). 10 WorkslDps - 2 weeks each - 20 trainees each; 
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12.	 Irrigation Water Management (Ch. Ill, Section F2, 3)
 
- lraining of Trainers
 

1 Session - 6 weeks - 2~ trainers
 
-	 Training of Trainees
 

8 Sessions - 4 weeks each - 25 trainees
 

13.	 Integrated Project Planning and Management (Ch. VII, Section 
B21t); 
- Courses at Indian lnstitute of Management, Ahmedabad 

9 weeks - 20 trainees
 
1 week - 25 trainees
 

14.	 Economic Analysis (Ch. VI), 1 Work.shop - 2 weeks - 20 persons; 

15.	 High Lift Systems, 1 WorkstlOp - 1 week - 20 trainees; 

16.	 Postgraduate Training in Irrigation and Water Resources 
Planning and Development, 3 trainees - 18 months each; 

17.	 Diagnostic Analysis of each of the three types of Irrigation 
Systems (Ch. VIl, Section B2c), 3 Sessions - 6 weeks - 25 
trainees each. 

18.	 Leadership Training for User ·Groups. To be developed under 
action researcJl activity, Section B28i-l. 

11lustrati ve U. S• or International Training: Provision has been 
made in the grant budget for limited training in the U.S. These 
courses will normally be from six weeks to two months in length. 
They will be in selected specialty areas using organized 
international courses already available insofar as possible. Some 
study tours will be organized for senior officers also. For 
budgeting purposes, the following have been tentatively identified 
(nUllber refers to tile same numbered item in the in-country training 
program above): 

4.	 Hydrology, Water Requirements, Water iSudget, 1 tr.ainee - b 
weeks; 

6.	 Cbak Development, 4 trainees - 6 weeks each in Irrigation 
Water Management; 

9.	 Small Watershed Hydrology, 2 trainees - 4 months each; 

11.	 User Organization, Participation and Social Analysis 
Observation Visits in Asia, 12 persons - 1 months each; 

12.	 Irrigation Water Management, 8 trainees - b weeks each; 
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13. Integrated Project Planning, 10 perso~s - 4 weeks each; 

lJ. Senior Level Observation Tour, ~ persons - ~ weeks. 

Some U.S. training has also been provided for support of field 
and pilot studies, tentatively estimated as follows: 

- Action Research on Conveyance, Distribution and Utilization, 
l trainees - 2 months each; 
New Irrigation l'eclmology, 2 trainees - 2 months each. 

yricultural Extension: By support of new staff costs and 
training, the capacity of the Agricultural Extension Service to 
provide better information to individual farmera and farm 
organizationa about rotational water supply, operation and management 
of field channels, water application and water crop requirements and 
increased production under irrigated agriculture will be enhanced. 
Tbe exact lines along which this will be accomplished have not been 
decided but will be developed during Project implementation. AID 
loan funds in the amount of $2 million tla ve been budgeted for this 
activity. Grant funds may be used to support soort-term training 
in-country. The program will need to be coordinated with other 
workshops as described above under In-Country Training. 

iii. Pilot Projects 

(1) New Teclmology 

There appear to be a number of potential opportunities to 
introduce new irrigation teclmologies in Himachal Pradesh. The 
principal ones visualized are sprinkle, trickle and hose-basin 
irrigation. A pilot program for testing these is described in 
Chapter Ill, Section D. These methods have advantages over surface 
irrigation in that water application can be more fully controlled, 
land reshaping may be avoided or greatly reduced, use of water 
applied is more efficient, peak labor requirements may.be reduced and 
h: so~e cases at least, costs of operation and maintenance may be 
lese. Overall these methods could be more cost-effective than 
surface methods under certain conditions. Gravity-fed sprinkler 
syfJtems are the most favorable types, but pumped systems are not 
ruled out. Trickle systems appear especially applicable to tree 
cr~ps, especially on slopes and should be of interest to the state'o 
rapidly expanding fruit industry. Hose-basin irrigation has many of 
t.he a(h~ntages of sprinkle and trickle but usually requires less 
ca~ital in~~stment. 
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Tentatively, ten sites for sprinkle and six each for 
trickle and hose-basin irrigation are visualized. Sites will be 
identified by the Implementing Committee collaboratively with USAlD. 
Grant funding will support the cost of equipment and installation; 
collection and analysis of data; publications, workshops and 
dellonstrations and tec~cal assistance and training. Loan funding 
may be used for other site development costs. 

Plans for administering these pilot projects have not been 
developed. This issue will need the early attention of the 
Implementation and Steering Committees. Agencies other than the 
three principal ones, e.g. Horticulture Department, may be involved 
as principals for some of these sites. 

(2)	 Development of Integrated Water Harvesting Schemes 
(Ch. VII, Section B2a) 

The object!ve of this act!vity is to put in place the 
institutional capability in an appropriate mix of private and 
governmental responsibility to develop integrated water harvesting 
schemes with maximum user participation and responsibility. 

The three physical components of water harvesting 
schemes, the catcbDent watershed, the storage tank or pond and the 
irrigation command area are not now planned as an integrated unit. 
Moreover, the principal concerned people, the users of these 
resources are only partially involved. Ideally the user, preferably 
a village or commun1ty, sbould participate in deve10pllent of an 
integrated scheme in widcll they assume responsibility for anaging 
and conserVing tl'.e resources and sharing benefits including those 
from the watershed - fuel, fodder, etc. Among the obstacles to 
overcome are organiZing and gaining commitments from participating 
users and gaining responsibility for development and management of 
the watershed by them since the watershed may be government or forest 
land under agency control. 

Utilizing the services of a private voluntary agency in 
collaboration with seiAD and Forestry, three or four demonstration 
schemes embodying the foregoing concepts will be developed. Grant 
funds will be made available for planning and development and such 
special physical infrastructure as may not be available otherwise. 
The sites selected normally will be water harvesting subprojects with 
AD normally providing the tank or pond and normal distribution 
facilities, supported by loan funding, although, i£ necessary, sites 
other than subprojects mey be used. Watershed treatment will be 
worked out witb the participants by the contractor with teclmical 
collaboration by the Forestry Department and/or SC/AD. Grant funds 
will also finance demonstrations, workshops and publication of 
outreach material. 
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(3)	 Development cum "Demonstration LIS and FIS including 
Chak Development 

A limited number, but a representative set, of lift and 
flow irrigation sche.es baving appropriate geographical distribution 
will be selected to test various developllent and unagellent 
approaches. These l18y be selected from the existing schemes or froll 
new ones. Studies should be initiated as early as practical in order 
to gain IlaxillUlll benefit over the Project's life. These will also 
provide sites for the field studies and for training. Besides 
testing technical standards and criteria, these studies will include 
various management alternatives including different forms of user 
participation. In at least ten cases, studies will include operation 
and maintenance of the scheme by participating users with such agency 
technical assistance as may be required. Both new and remodelled 
kuhls and lift schemefi will be included in tM set. These may be 
regarded as precu:rsors to those specified in Section B2a. Chak 
development is a major actlvity of the project and demonstrations 
will be included on but not limited to these sites. 

Immediately upon Project implementation, specific criteria 
and work plans for development Culll demonstration sites will be 
developed by the Project Implementing Committee in collaboration with 
USAlD and the reslttfllnt U.S. and Indian contractor utilizing the 
technical assistance of the Project Cell. Approxill8tely one-fourth 
of the sites should be identified and implemented during the first 
year of the project; the remainder during the second and third years, 
a6 work plans are developed. 

Both Indian and U.S. technical assistance, other 
extraordinary costs of organizing users, data collection, analysis, 
and outreach activities will be gra~t funded by AlD. Normally, costs 
of improving physical infrastructure will be included under the 
loan-tunded component of the Project, however, in the early yoars, i£ 
this is not pos8ible, limited grant funding l:I8y be used as agreed 
upon by the Project Implementing Committee and USAID. 

iv.	 Coordination 

il~ management and coordination necessary to carry out the 
various activities under the Land and Water Management Improvement 
Program is extremely complex. This function will be carried out 
through the Project Cell. Tt~ Project Implementing eo_ittee, with 
USAID, may decide that a Bpecia1 LWMlP Wing is needed. Managellent 
and coordination responsibilities are both logistic and teclGical in 
nature. Among tt~ logistic functions to be carried out are: 
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Preparation of annual work plans; 
Identification, implellentation and operation of pilot 
projects and field studies; 
Identification of in-countJ:y and U. S. trainees and their 
posting and support; 
Preparing and circulating quarterly reports on the progress 
of LWMlP; 
Ensuring that reports and information are disseminated from 
field studies and other sources and that policies and 
procedures reflecting the findings of field studies, pilot 
projects and technical assistance activities are 
implemented as appropriate; 
Assuring that tl~ training and special studies benefit from 
tl~ lessons learned through the USAID Irrigation Management 
and Training Project (386-0484) being implemented in 
Rajasthan, GUjarat, Madhya Pradesh, Haharashtra and Tamil 
Nadu; 
Organizing, staffing and other arrangements for workshops 
and training sessions, and field demonstrations. 

Technical functions include diagnostic analysis, . and 
planning and monitoring of the field studies and pilot projects. For 
these, appropriate consulting services will be proc~red as needed. 

Basic establis1lllent costs for the Cell will be the 
responsib:1lity of GOHP and will be eligible for reimbursellent under 
the loan. Extraorainary costs such as for consultants will be 100 
percent reimbursed under tt~ grant. 

v. TeclQical Assistance, Training, Studies and Action Research 

Because of tl~ complex nature of the new subproject 
criteria to be introduced, the development of training proarams to 
reflect and iMprove these criteria, the field studies, pilot projects 
and U.S. training; teclm1cal assistance to support these activities 
will ba funded under the grant portion of the project. Teclmical 
assistance will draw from both Indian and U.S. expertise. These 
research and teclmology development activi ties will be the overall 
responsibility of the Project Cell, with guidance from the State 
Level Implementing Committee. Tl~ Project Cell will prepare an 
overall project training plan and a detailed annual plan, to be 
approved by the State Level Implementing Committee. These plans will 
be forwardea to the GOl for endor&ement and to facilitate 
collaboration with USAlD in implementation of overseas training. 



VII-IS 

Studies will be unc;1ertaken to tbe l18z1aUII extent feasible 
by institutions in Hiaachal Pradesh, such as the State University and 
the polytechnic institutes, on contract with the GOHP. AID fiDancing 
will be provided on a fixed price basis, through standard GOHP 
contracting procedure. Wt~n suitable capabilities cannot be found in 
Himachal Pradesh, ttey will be sought elsewhere in India first, and 
then, if necessary, outside of India •. 

Action research will be the overall responsibility of the 
Project Cell. Direct responsibility for implementation of individual 
action research case studies will rest with the Irrigation Department 
circles in which ttey are located. ALD financing will be prOVided on 
a cost reimbursement basis. 

b. Irrigation Works 

The facilities component of the project to be supported 
primarily by loan funding will involve the planning, design and 
construction or rehabilitation of several types of' minor irrigation 
facilities over the seven year life of tie project. Types of 
facilities include (1) new or remodelled lift irrigation schemes 
(LIS), using either surface or ground- water; (2) new or remodelled 
gr~vity flow irrigation schemes (FIS); (3) water harvesting scheme. 
and (4) individual-operator or group schemes including shallow 
tubewells, dug wells eqUipped with PWDP sets and water harvesting 
tanks. Construction elements of the project include headworks, 
pumps, storage ponds or tanks, control structures, canals, 
distributaries, watercourses and field ctwnnels or pipelines to 
convey water to fields and land development on individual farms. 

Approximately 75 £IS commanding an estimated 10,000 ha and 75 
.lo'IS cOllllanding an est1l1mted 5,000 lw will be installed by the ID. As 
a Project criterion oct less tten 30 of these 1~0 subprojects will be 
rellodelling 8c!Ulmea. Chak develo~ent. will be implemented on an 
estimated 16,000 ha. under existing schel!M!s. SC/AD will develop an 
est1aated 3,500 ha from dug wells or shallow tubewel1. and an 
estimated 4,200 ha from water twrvesting ponds or tanks. The Project 
will also support an estimated 315 schemes for repairs to flow 
systems under tIe program of the RD. 

Full chak development consisting of installing watercourses 
and field channels or closed conduits, snd land shaping or terracing 
fields to convey the water fro. public outlets to individual fields 
rind insure ita efficient application to fields will be provided on 
III subprojects except. those done by aD (see Chapter Ill, sections 
elf, elf, C4f, C5). Additionally, chak development will be 
1aple.ented on some existing projects. 



Facilities under each subproject will include positive steps 
to improve environmental conditions and help provide forest resources 
such as fuel, fodder and timber in the subproject Command and 
adjacent areas. Nurseries will be supported to provide forest plants 
for irrigated plantations and private rainfed plantations not under 
the irrigated command under the Farm and Social Forestry Program. 
Simple erosion control structrues such as check structures and 
retaining walls will be provided to further protect areas threatened 
by gully erosion. Approximately 4,000 ha protected plantations will 
be developed. Environmental improvement including fairly large-scale 
afforestation and installation of small engineering control 
structures will be extended to watersheds serving water supply 
sources and to areas downslope from kuhls. ApprOXimately 4,000 ha 
will be thus improved. Species raised under these programs will be 
priaarily fast-grOWing broad-leaved ones for fodder, fuel and small 
timber. Specific plans for environmental improvements as described 
above· will be included in each subproject and described in the 
feasibility report. 

Trials for improved telllperate and subtropical fruits to be 
introduced into irrigation Command areas, particularly in subtropical 
areas will be initiated and nurseries for promising varieties will be 
supported. Tbese varieties will be introduced on new technology 
pilot projects and demonstration schemes. Trials and demonstrations 
will be implemented on private farms. Plantings will also be 
provided to farmers on subprojects wl~ agree to initiate these crops 
on a production basis. An estimated b,500 hectares of such orchards 
will be planted. Plans and bUdgeting allowances for such plantings 
on subprojects wi'll be includea in subproject feasibility reports, 
but should be kept flexible to adapt to results of field trials and 
aemonstrations. 

With assistance from the pr! vate voluntary organization 
supported under fiela studies (Section B2ai), control subprojects in 
which users will assume responsibility for operation and maintenance 
of tl~ facilities with GOH~ tecLn1cai assistance viII be implemented 
at users' option in preferably not less than ten subproject LIS and 
ten subproject FIS by the end of the Third Project Year. If 
successful, by the end of the Fifth Project Year, this option shall 
be given to not less tfsn 25 subproject LIS and 25 subproject FIS. 

As the resultR of the pilot projects (Section 2a11i) on new 
technology, integrated approaches to water harvesting and systems 
developaent and I18nageaent become available, the findings will be 
applied as expeditiously as possible to regular subprojects. 
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COnstruction activitie8 viII be planned, deBisned .and con
structed under the direction of either the'ID, AD or aD dependina on 
the type of facility. Wb!re 80il conaervation activitie8' are 
required to be iaplellented on public land~. the Pore.try Departllent 
vill be in\'Olved • ..' 

AID loan fund8 v1ll rei.bur8e GOl for two-third8 of the c08ta 
of irrigation. work8 including env1ronaental and horticultural 
feature8 de8cribed above and for C08t of nur8~rie8 but excludina 
C08t8 for procure.ent' of land and fUJ: identifiable taxe.. AID v1ll 
a180 exclude rei.bur~e.ent for land development grant 8ub8idies made 
to far.er8 Dot qualifyiDg a8 811811 or marginal. (See Chapter 11, 
Section C5.) 


