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PREFACE
 

This report proposes a water management research program for
 
Pakistan. 
 It is organized into three sections. The body of the 
report and thirteen supporting annexes are contained in this 
binder. The annexes include a core set of research projects
which would be implemented under the program. Vitae for 
potential members of the implementation team are contained in a
 
separate binder.
 

The report was prepared by a Research Definition Team which
 
consisted of: Dr. Charles E. Brockway, Dr. Gilbert L. Corey, Dr.
 
Ronald V. Curtis, Dr. Delbert W. Fitzsimmons, Ms. Paulette
 
George, Dr. Joel R. Hamilton, Dr. W. Doral Kemper and Ms. Gleanne
 
6. Wray from the University of Idaho; Dr. Larry G. King from
 
Washington State University; and Dr. Peter Reiss and Dr. James M.
 
Wolf from Development Alternatives, Inc.
 

The Research Definition Team wishes to acknowledge -ollabo
ration of Pakistani 
program. The ass

and 
istan

USAID 
ce and 

officials 
support 

durinq 
given 

the design 
to the team 

of this 
were 

outstanding. 
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. EXECUTIVE SU..,FE
 

A research program in water management is essential to 
support Pakistan s irrigated agriculture. Arguments for this 
program include: 

1. the dependence of Pakistani agriculture on 
irrigati on; 

2. the relative low !evels of irrigated agricultural
 
productivity in Pakistan;
 

3. the large GOP support, with donor assistance, for 
i rri gati on. 

Proposed is a four-vear effort that will address current research
 
needs while providina research direction for a longer time. The
 
focus of the Program will be on increasing the capacity of GOP
 
professionals and institutions to conduct research in water
 
management.
 

The proposed Program is a component part of a major GOP effort,
 
the Irrigation Systems Management (ISM) Project, that is desiQned
 
to upgrade major portions of Pakistan"s irrigation systems and to
 
strengthen the capacity of the oroanizations charged with
 
operations and maintenance of those systems. ISM is co-financed
 
by USAID and the World Bank.
 

The University of Idaho with Washinnton State University and
 
Development Alternatives, Inc. joined with Government of Pakistan
 
and U.S. Agency for International Development officials in a
 
col l.aborative examination of the state of 
 water management
 
research in Pakistan.
 

B. Goa. ard Furpse
 

The ooal of the prooram is to increase the effective
 
use of water through research to increase agricultural produc
tion, productivity, .nd farmer income. 
 The purpe is to improve
 
the capability of scientists and institutions to conduct irriga
tion research. 
 Technical experLise and research management
 
skills will be developed so that a foundation for a well orga
nized, well managed. and inteorated research program is firmly
 
established.
 

C. Finding ondRec:ommendatipns
 

Key findings and recommendations pertaining to water
 
management research are summarized below:
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a. :here is a substantial 
ment body of water manageresearch information toqether with operational experiencecovering a full rane of topics that provides a foundation onwhich to build a water nanamement research program. 

b. Pakistan has a wealth of research institutions. Research priorities are developed in isolation and,result, water manaqement research is 
as a 

not well focused nor
 
integrated.
 

C:. Commodi ty on ented research 'is the norm.Little off-the-exper.Lment-station water manaaernent research work 
is performed.
 

d. Research. extension, 
 and traininp functions
are institutional lV separated which affects the quality of ther2search, its degree 
o+ dissemination 
and the professional
development of the research worker and manaqer. 

e. The number of Pakistani scientists engagedwater manaqement research is inadequate to mount an 
in 

effective
program. Additionally, research management skills are not well 
developed.
 

f. The librarv system to support scientific
research in water management is inadequate. 

q. The Water and Power Development AUthoritv(WAPDA), through the units under the Water Wing, has established
the base for an expanded program. 
 Inter-institutional agreementswith the Pakistan Alricultural Research Council (PARC) and theIrrigation Drainaq 
 and Flood Control Research Council 
 (IDFCRC)
are 
a means to create a comprehensive water 
manaaement 
 research
 
network.
 

h. The Mona Reclamation Experimental Project has
had some Success in carrving out multi-disciplinary researchfarmers' fields. rhis work 
on

stands out in contrast to experimentstation research conducted Under controlled conditions. 

2~. Recomnmendations: 

a. Research requirements must be 
 well defined to
assure 
that specific research proiects serve as building 
 blocks
for related and future research. Each researcher must have 
a
clear sense of how 1:hiir work relates to a better Understanding
of the entire system. 

b. Formal deciree traininq in selected fieldsrequired. Additiona 1v, is
bui Idin worker competencemanagerial expertise is 

and
critical for long-term success in 

research.
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c. There is a 
need to research discrete parts of a

priority water management research agenda such 
as crop response

to high water table conditions, or 
 irrigation application

methods; there is 
more pressing need 
to examine the interactions
 
within an entire irrigation system. 
To do this it is essential
 
for researchers to extend their 
investigations beyond the bounds
 
of experiment stations so 
that institutions and farmers become
 
part of 
the research task to examine implementation constraints.
 

d. Until GOP support for Mona and the 
 Lower Indus

Water Management Research and Reclamation Project (LIM) is stabi
lized, 
 USAID should provide operational core support through the
 
Water Management Research Program. 
 The annual level of support

should 
be made contingent upon the GOP increasing their support.

The total 
provided through the Water Management Research Program

should not exceed $8)0,)C)C). 

e. The research programs at 
Mona ane LIM should focus
 on .4ater management and 
less on agronomic research that could 
be
 
done cooperatively by other institutions. 

f. The Lower Indus region represents a set of agro
climatic 
 and economic conditions which 
are different from those

of Northern Punjab. Water 
 management technologies must be

developed for this region. 
 The proposed headquarters for LIM

should be changed from Tando Adam to Hyderabad, to take advantage

of existing facilities and to have ready access to 
cooperative

research programs with other 
institutions. 
No funds should be
 
provided by AID for construction of new facilities.
 

g. WAPDA, because of 
its strong base in water-related
 
studies, and its proven operational ability is recommended to

lead the Water Management Research Program. IDFCRC is recommended 
to lead a program to provide library and documentation support

needed for a self-sustaining research program. 
 It is recommended
 
that close collaboration with PARC be forged 
to provide coverage

of irrigation agronomy; 
 PARC should develop and lead a National
 
Coordinated Program 
in water management. Through IDFCRC and

PARC, other researchers and institutions should receive financial
 
support to carry out 
Program activities, e.g., the University of

Agriculture at 
Faisalabad, the Drainage and Reclamation 
Institute
 
of Pakistan, and Quaid-i-Azam University.
 

D. Program Overview 

The Program is designed with two mutually reinforcing 
components: 
 targeted research and specific actions to strengthen

the institutional base of professional expertise. 

1. Research
 

Research 
projects address key problems that were
determined in consultation with administrative and research staff
 
of Pakistani institutions. 
The research component consists of

eight research projects grouped into 
 three research program
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areas. Pakistani researchers will be supported by a team of
 
lonq- and short-term researc:h advisors. 
 The research program
 
areas and projects include:
 

Farm Water and Wa~r~nurse Manacemert
 

1. Farm Water Management
 
2.. evond Watercourse Improvement
 
3. 	 Encouraging Water User Involvement
 

in ietter Water Manaoement
 

Water Supp., and Delyry SO;stems
 
1. 	 Irriqation Systems Outside the
 

indus Basin
 
2. 	 Intecrated Watercourse Management
 

1. 	 Surface Drainage and Water Table
 
Contrl
 

2. 	 Development of Groundwater - Surface
 
Water Models 

3. 	 Public: and Private Tubewell 
Per form ance 

Each project offers researc:h outputs, or- added understanding of a 
specific problem. Each project will 
also address policy issues
 
that constrain or encour.raoe the di ffusion of Lechnol oay. Indivi
dual projects offer researchers experience in planning, implemen-

Lation, analvsis, ard management. Also presented are a number of
 
potential research projects.
 

2. 	 Int~uio qilding 

Institution-buildino activities consist 
o research
 
mananement, information management, 
 a comoetitive research
 
grants program. and traininq.
 

Development of management skills for the 
 research effort is
 
considered as 
 important as developmenr of research results.
 
Research 
manaqement deals with the development and management of
 
research projects 
and pronrams, the int.erchange of ideas and
 
information between researchers, and the extension of results to

"next users".
 

The research management activities were 
desioned to provide 
re
searchers with an opportuni 
tv 	 for trainina and "hands-on'
 
experi ence in ar.as 
 outside their narrow 
 technical
 
spec:i al izati 
on. Thus, traininq in administration, ,-rsonnel
 
management, communications, budoetina, and financial 
management
 
are addressed both as discrete topics and as 
integral parts of
 
each research project.
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Support for the IDFCRC documentation center is proqrammed. The 
center will track and disseminate information on research work in 
progress and establish means for information shari ng amorg
libraries. IDFCRC will also be the lead institution for a Compe
titive Grants Frogram. This is a mechanism to expand the scope

of the initial core 
projects and draw scientists from other
 
institutions into water 
manaqement research.
 

Training is an investment in the long-term objective of 
upgrading

Pakistani capability to carry out effective and sustained re
search programs. The Program provides support +or formal and 
informal training. Typically, formal traininq would call for
students to take graduate coursework in the U.S. and then return 
to Pakistan for completion of thesis or dissertation research.
 
Informal training includes several 
techniques such as a) seminars 
and workshops, b) In-service training, c) internships at U.S.
 
research centers, d) scientist/facultv exchanqes, 
 and e)
 
observation tours.
 

E. Implementation Lverview 

The execution of the proposed Program is designed 
to

build as much as possible on 
existinq research proqrams. The
 
proposed projects 
are closely related to existing PC-Is. No 
new

institutions are proposed. 
 The process of implementation will
 
allow a coordinating mechanism to 
evolve among key institutions.
 

A small core team of resident scientists is proposed with arrival
 
dates determined by progress during a mobilization period. 
 This
 
team, supplemented by short-term advisors. will 
begin the initial
 
process of building the network 
through close collaboration with
 
Pakistani scientists and administrators in the implementation of
 
the components of the Proqram.
 

The four-year Program is proposed to start April 1, 
 1985. Work
plans will be developea annually. The cvcle of 
these annual plans
will run -From September to Auqust, coinciding with the beginning 
of the agricultural year. 

F. Program qst.s
.
 

The total estimated costs 
of this program are
 
summarized in Fable 
1.
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If. I__T-ROD_UCTIOJN
 

A. Overvie of Sc gf _Wo k
 

This report addresses one component part of 
a larger

GOP Irrigation Systems Management (ISM) Project which is cofinanced by USAID and the World Bank (IBDRD). A detailed scope ofwork that outlines the larger project and the water management
research component of this project is included as an annex. 

The larger USAID-financ~ed ISM project is designed to assist theGovernment of Pakistan (GOP) and the four provincial irrigation
departments (PIDs) to plan, 
 design, rehabilitate, operate and
maintain the country's irrigation system so that reliable and
equitable water supplies are available to the irrigated agriculture sector. The overall project consists of four distinct but 
complementary and interrelated components:
 

1. rehabilitation work intended to assist the GOP to
rehabilitate 
and maintain 14,000 km of canals and 3,500 
 km of
surface drains, and 
to strengthen the human and 
equipment capability of institutions to design, 
 manage, operate and maintain the
 
entire irrigation system.
 

2. institutional improvement to 
improve the institutional capability of irrigation agencies by providing construction and maintenance equipment, 
 improving maintenance workshops,

improving canal 
design and civil works capability, and providing

management training 
and improved management information systems.
 

3. planning, policy implementation, and research consisting of two subcomponents: a planning and policy implemen
tation subcomp-nent that 
will enable the PIDs to 
 improve their

planning and implementation 
 of new projects, 
 and a research
subcomponent that will 
strengthen Pakistani 
capability in hydrau
lic research and water management research. 
 (It is the water
 
management portion of 
this sLbcomponent which 
is the subject of
 
this report.)
 

4. command water management, intended as a pilot effort to integrate the management of irrigation water 
 at all
 
levels within a canal command. 

Within the research portion of 
the ISM Project, the water management 
research priorities include developing methods for 
identifi
cation and monitoring available 
 water resources, including

groundwater, and on-site tests to improve the quantity and 
quality of water available for agricultural production. 
 The Research
Definition Team was instructed to consider research in 
areas such
 
as:
 

1. examination and refinement of on-farm water management techniques such as those developed at the Mona Reclamation 
Experimental Project 
 and the Lower Indus Water Management and
 
Reclamation Project, 

-7



2. research into perlormance and water quality aspects
of tubewells, 

7.. computer models of irrigation water availability
and utilization, 

4. standard design procedures for small diversionstructures in the Northwest Frontier Province (NWFP). 

5. potential for on-farm, groundwater, or other local 
water storage schemes, 

6. analysis of the socio-economic environment gover
ning final waLer use. 

The Research Definition Team was directed to: 

1. review and evalu-:te proposed research programs andthen recommend which research activities should be included in
 
the project.
 

2. prepare a d..taiied life of project research plan, 

3. develop :ro fii 1es o-f the Pakistani institutions
involved in water managemeni research, including recommendationsfor institution-buiiding activities, and institutional collabo
ration on the proposed research,
 

4. compile a detailed commodity list, 

5. def:ir.e training requirements for Pakistani research 
personnel,
 

6. define 
 long-term team composition, and short-term
 
consultant requirements,, and
 

7. define anticipated working relationships between the
proposed project and 
 other ISM and On-Farm Water Management

(OFWM) advisor teams.
 

B. . . .he I.- :earch I. ioUri Team 

The Research Cef i. nit on Team was made up ofrepr'esenhatives,:of the IJniversity of Idaho (UI), Washington StateUrMivers.ty (WSU), and DevelopmenL A].ternatives, Inc. (DAI). The
def i vi t ion of researc:h r'equi rements and 
 formul ati on of the
proposed program was a col laborati ve effort by U.S. -based 
scient.sts and GOF and USAED officials. 

The working arrangmnit- among the U.S. institutions are based on a history of collaborators. The campuses of UI and WSU, which 
are only nine mile apart., share and collaborate in many educat:ional and research programs. The UI and DAI joined forces inestablishing a Postharvest institute for Perishables on the Idaho 
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campus in 1980. Both UI 
and WSU have been involved in the design.,
development, 
 and continued research on 
large irrigation systems
within the two states; the Columbia Basin of Washington State and
the Snake River system in 
Southern Idaho. The University of Idaho
and 
 Washington State University have well--established and operational degree 
and non-degree 
training capabilities 
 in all
disciplines associated 
with water management. 
 DAI has a proven
record for quality work in international development 
 including
major research projects in 
the field of agricultural and rural
development and management of expatriate 
teams abroad, These
three institutions have people 
on their staff, some of whom were
members of 
the Research Definition Team, who will form the corestaff for implementation of this program. 
 The three institutions

also have 
 the capacity to contract with additional specialist

personnel as needed. 

The Research Definition Team used a 
 three-step approach 
 in
designing the program described in this report. 
 The steps in
c 1uded: 

1. Step 1 which provided the team an 
initial overview
of the irrigation management conditions and research 
 needs in
Pakistan. 
 This step began with a 
three-day predeparture orientation and planning workshop 
at the UI campus., This workshop was
devoted to clarification and refinement of 
individual 
 statements
of work, review of irrigation improvement programs in 
 Pakistan
and the role of the water research component, a 
brief review of
historical and 
cultural influences as related 
to water management
in Pakistan, discussion of Pakis.tani institutions involved 

the ISM project, and oth-

with
 
team building exercises. 
 The team
arrived in Pakistan 
 in late July, 1984, for a 
 stay of
approximately one monuh. During this period the team:
 

a. began dis::us:ions with AID and GOP officials
to ascertain the 
 goals and objectives of current 
 GOP water
management improvement programs, 
 research priorities, institu
tions which might participate in 
the research programs, and needs
 
for institution-building activities,
 

b. reviewed the scope of 
the ISM project and
began discussions with other component technical 
advisory teams,
 

c. 
 collected and reviewed information on past and
present research work., including the Revised Action Program, work

performed with 
Colorado State University, 
WAPDA managed research

efforts, and evaluations of 
the On-Farm Water Management program,
 

d. visited representative areas for research to
help the team to better 
relate the research objectives of the GOP
 
to specific field conditions, and
 

e. formulated a 
draft of a recommended research
program, developed recommendations 
for specific research 
pro
jects, identified potential collaborators, and developed proposed

project time schedules and budgets.
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2. Step 2 allowed the Research Definition Team to
 
return to the U.S. to continue the development of the research 
program in collaboration with other US based staff. This period

also allowed for GOP and USAID officials to travel to the U.S. to 
visit research facilities, meet with UI, WSU and DAI professional

staff, interact with institutional staff that will support the 
research program, examine irrigated and dryland water management

practices in Idaho, Washington, and California, and visit with 
the relevant departments to define training requirements.
 
Meetings were held between 
the Research Definition Team members,
 
GOP and USAID officials, and others to discuss and solicit
 
suggestions on the proposed research program, and the proposed
 
met hodol ogi es.
 

3. Step was was devoted to further development of 
the research program and preparation of this report. It was 
carried out in Pakistan and involved considerable additional
 
consultation with Pakistani researchers, research organizations, 
and other donor 
agencies regarding research needs and priorities,
 
and Pakistani institutional capabilities and limitations. 
 The
 
specifics of 
each proposed research project were also finalized.
 
During this step extensive collaboration and review by Islamabad
based USAID staff helped shape the final form of this document.
 

It is important 
to note that the research proposal in this report
 
builds on the past irrigation-related work that has gone on in
 
Pakistan. Two of the most important components of these past

research 
 efforts are work at the Mona Reclamation Experimental 
Project, and the water management research efforts of Colorado 
State University. Mona was created by the Water and Power 
Development Authority in 1965 to address water management prob
lems associated with the Salinity Control and 
Reclamation Project 
(SCARF). From this beginning, Mona has proceeded to do some of 
the most significant irrigation water management research in
 
Pakistan, including work which led 
to the establishment of the
 
On-Farm Water Management program for watercourse improvement. 
Since the late 1960's, Colorado State University has provided

important leadership, training, and technical support for Pakis
tani water management research, including fruitful collaboration 
with the Mona project. While a great many difficult research and
 
institution-building tasks remain, 
 these CSU and WAPDA efforts
 
have made significant contributions to knowledge and provide the
 
information base from which this project proposes to 
begin.
 

The Research Definition Team proposes a four-year program of
 
research and institution-building. The research proposed is
 
important work by itself. If this aspect of the program is
 
successful and productive, it will add substantially to knowledge
about irrigation systems and water management in Pakistan. If 
these results are successfully transmitted to intended users 
(other researchers, irrigation system operators, 
extension wor
kers, policy makers, or farmers), this program could have 
 a 
substantial impact on Pakistan's agricultural productivity. 
However, the most important intended impact of this program is
 
the benefit to Fakistani institutions involved with 
water manage
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ment research. By training scientific staff, and guiding them
through the experience o+ formulating, conducting and 
administerinq research programs, the four-year program can begin
the longer process of developing a sound management research 
program in Pakistan which is responsive to national goals. 
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. II. El'bf....rOUNlll. 

A. Irriated Ariculture in r'akistn 

Agriculture 
 is the largest sector of Pa::istan's econo
my, accounting for 70 percent of 
its export earnings, 55 percent
of its 
labor force, and 29 percent of its Gross Domestic Product.
 
While agriculture's share of 
the Pakistani economy has fallen 
 in
 
recent years, due to the faster growth of 
other sectors, agricul
ture has continued to grow in absolute terms. Recent growth of

the agricultural sector (4 percent per year during 
 the period

1978 - 1982) has been good, but less than hoped for, given
Pakistan's population growth rate of about 3 percent per year. 

Pakistan has an abundance of agricultural resources (adequate
water, good soils, favorable climate), yet in spite of the recentgrowth of agriculture, productivity remains low. availableThe
land and water resources of the Indus Basin are not being used
either fully or effectively. This great river basin that forms
the core of Pakistan's agriculture has been estimated to have aproductive potential 100 tonsof million of food grain annually,but it produces only 20 million tons. Ineffective use of land
and water- results in less than the potential cropped area andreduced yields. The national average yields for all crops are
far below yields obtained in experiment station trials, and also
substantially below yields now being obtained by progressive
Pakistani farmers. 

Rainfall over 
the Indus Basin averages less than 500 millimetres,

in some areas substantially less. Consequently, nearly 90 percent
of Fakistan's agricultural production comes from irrigatedfields. Of about 175 billion cubic metres waterof available inthe Indus River system annually, about 113 billion cubic meters 
is diverted into the canal systems of the Punjab and the Sind
(the provinces which contain over 95 percent of Pakistan's irri
gated area). Water available to farmers consists 
 of slightly

over 
 80 billion cubic metres of canal deliveries to the head of

the watercourse, and about 
 32 billion cubic metres from

groundwater. Tarbela and Mangla Dams in the ofheadwaters the 
system provide an effective storage capacity of 18 billion cubic 
metres, and allow some control over timing of water delivery,

reducing monsoon 
 flooding, and augmenting rabi and late kharif
 
water supplies. 

Fakistan's irrigation canal system (the largest contiguous systemin the world) now covers over 14 million hectares, not all of
which receive water every year. The total length of the canal 
system is about 61,000 kilometers (kin), with watercourses, farm
channels, 
and field ditches running another 1.6 million km. 
system consists of 42 canal commands, 

The 
with 89,000 watercourses. 

The physical structure and institutional organization of 
 the
Indus canal system is a 
legacy from the British Engineers and

administrators who designed and constructed much of 
the system.
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The system was initially designed to operate with a minimum of 
operator intervention -- a conscious decision which was based on
the huge unwieldy si:e of the system, the initial lack of storage
and control capability, a la.ck of communication among components
of the system, and a lack of trained operational and administra
tive personnel. While recent structural improvements may have
lessened the operational rigidity of 
the Inc s irrigation system,
this lack of flexibility for- matching water deliveries to crop

needs is still one of the constraining realities of the system.
 

Irrigation system des:ign 
in the Indus Basin has often ignored the
need for adequate drainage., or found adequate drainage difficult
 
or impossible to provide. 
 This has in many cases resulted in
 
severe problems of waterlogging and salin'ty. A response to this
problem has been the construction of almost 1,000 public tube
wells under the Salinity Control and Rec:lamation ProJects (SCARP)
of the GOP. These were intended to both control water table
levels and to augment irrigation water supplies in cases where
the water quality is high enough to be used for such purposes.
This effort has been supplemented b- about 20'0',00 farmer-owned 
tubewells constructed mainly to provide irrigation water but 
with water table control benefits. 

D. N for NATE-Qw.1-O 0101001Rsea-


The economic development of Pakistan depends on improving the gr-owth perfornance of its irrigated agricultural sector.
The GOP is committed to the idea that research is an essential 
mechanism for achieving this needed growth. 

On achieving independence in 1947, Pakistan found itself withlittle left of the research infrastructure that nad existed in
undivided India. From these beginnings, Pakistan has built anagri cultural research network that has 65 research institutes,
and 162 stations. sub-stations, centers, and laboratories engaged
in agricultural research. This proliferation of agricultural

research organizations in Pakistan 
is an indication of a problem 
-- in Pakistan as ei-ewlere, agricultural research has evolved 
along specific narrow lines where programs, institutions, bud
gets, and scientists have become oriented to specific problems or
 
crops. It is difficult to break away from this single 
 factor
 
approach. Moder-n production practices are highly sensitive to

all inputs and good management of 
 inputs leads to high economic
 
return. But the converse is also true -- the promised benefits
of new practices are lost with poor management of any of the 
required inputs. 

Nothing in agriculture is more complicated than the management of 
water for effective crop production, whether water 
is provided

naturally through precipitation or artificially through 
 irriga
tion. It is logical to assume that irrigation provides better

opportunity for improvement because of the potential for more
 
accurate control cf the water supply. However, e'ceptionally
poor results from irrigation projects all over the world provide
strong evidence that the problems of irrigation management are 
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highly complex 
and not well understood.
 

One reason is that research on water management is often not done
well. Agricultural researchers, organized in professional disci
plines and located in crop-oriented institutes are 
not challenged

to venture outside of 
their fields -- they are encouraged bytheir institutional 
 setting to continue their focus on 
 single
factor research. It 
is not surprising 
to find that most research
 
in irrigation management tends to focus 
on 
one or two single
aspects of the totality of 
irrigation operations: witness 
 the
volume of literature on consumptive use of water by all kinds of
 crops and the paucity of information regarding methods of 
schedu
ling water 
delivery through long conveyance systems 
 to small

farms. Single-factor research is 
 needed and has and
continue to produce useful knowledge. However 

will 
There has to be a
 way to integrate research on 
parts of the irrigation system


(single factor research) to provide knowledge on the sum of 
 the
 
parts which form the totality of an irrigation system.
 

Understanding irrigation management requires an 
understanding of
 
many factors. Control 
of 
the timing and quantity of water supply

is critical for crop production and this control 
is subject to
 many physical, biological, procedural, 
legal and social factors

acting and interacting to influence that control. 
 Study of a
part of any one of 
these factors can 
lead to better understan
ding, better water use, and increased production. But a greaterpotential lies untouched without an integrated study of all 
factors.
 

C. The U.S. Eperience in Conducting Water Management 
Research
 

Such integrated 
 research is highly complicated and cuts
 
across several disciplines. An individual researcher interested

in water management must sometimes leave his own 
field and enter
 new ones without having adequate training or access to skilled
scientists. This is not 
a problem unique to Pakistan. It is

faced in every society that depends heavily on 
 irrigation for
agricultural production. 
 The straightforward solution is to
create an institution with 
 all the requisite skills houl_ .d under
one roof. This solution is not only expensive, but it circum
vents existing 
talent available in sister institutions working 
on
integral factors related 
to water management. One must look for

other approaches. In 
the United States, for example, a system of
integrated water management research has evolved which most would
 
agree is not perfect. 
 It does, however, result in effective

research that is implemented by operational agencies and 
 farmers

with clear payoff in terms of agricultural production. 

Several 
U.S. federal institutions deal 
with water management and
there is no 
one federal institution 
 that is paramount or
exclusively dedicated to water management research. 
 In addition,

individual states 
have created agencies responsible for 
 water
management within their respective borders. 
 Within these federal
and state institutions reside the scientists that conduct 
 water
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management r'eearch. 
 The scientists and institutions do not work

in isolation. 
 There has evolved 
a system of networking that
allows and' stimulates cooperative research programs whereby 
indivi dual. federal and state scient.iwtts collaborate 
on research
 
topics important for 
water management.
 

The most important mechani-sm that has evolved 
 in the United

States to foster 
this col l aborati 
on is the program approach to
research. In most U.S. 
 research, not just research on water
 
management, research goals 
are stipulated by a funding agency andinstitutions and sciontists compete for funds to carry out research within guidelines defined by program objectives. Research

proposals are su.bnit-tLed 
to the agency and a peer-review process

is used to select t-he best for funding. This approach 
 forces

researchers 
to be responsive to research priorities developed 
 by
public 
 bodies. It is important 
to note that career advancement
 
by scientists in federal 
and state 
a.enci es is largely determined
by the quality and quantLity of published research, rather than
seni ori ty. 
 Thus there is a strong incentive. "or scientists 
compete for research funds as 

to 
many research organizations do nothave suff ici ent internal funds to support the operati onal 

requi rements of their research staff. 

The networking system also calls on 
scientists to hc.. 
 p formulate
funding agency priorities, and ultimately to help 
 select the

projects to be funded. 
 FRecognized researchers serve on 
 multi
agency committees 
to define research goals, objectives, and cri-
teria for selection of 
research projects. Similar 
 peer-review

committees oten are used 
to review the adequacy of proposals,

assess the capability of 
applicant scientists and institutions
 
and recommend which proposals get funded.
 

Research programs are not 
solely funded by government research

agencies. Fundi o for agricultural research in the also
U.S. 

comes 
from public operational agencies. from private foundations,

and from private industry. 
 This m.ix of sources yr financial
 
support is 
then reflected in the research programs undertaken by
 
sci enti sts.
 

Program definition and funding are not 
the only tools used to

foster collaboration, 
 Heavy emohasis is 
u]aced on seminars,
workshops, and professional meetLngs 
to achieve coordination and

build linkages amor scientists from several organizations and

disciplines. 
 These meetings enable scientists to keep abreast if
changes 
 in their own professions as well as to interchange ideas
with scientists from related disciplines working on similar prob
lems in water management.
 

There are continual attempts to build 
linkages with operational

organizat:ions in 
water management. One example of 
this was the
need for improved irr" gat ion schedul ing in several 
 western
 states. The Agricu.tural Research Service of 
the USDA proposed

and funded an initial 
research program. Scientists from several
 
western universities 
joined with ARS scientists to zarry out this

basic research. A federal operational agency, the Bureau of
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Reclamation, then 
used the research results, in conjunction with 
state agricultural extension staff, to develop scheduling
 
programs for individual irrigation districts. 
 Thus the linkage

from research to 
farmers required program interaction between 
scientists and operational agencies. 

This brief description of the water management research system in
 
the U.S. can serve as 
one model that might be used for developing
 
a similar system in Pakistan. 
It is certainly not a blueprint for
 
k Pakistani program since there are 
important differences between
 
conditions in the 
 U.S. and Pakistan. One very important

difference 
is that research and extension in individual states 
are part of the university system and are closely tied to
 
teaching. This is not true in Pakistan. 

A second important difference is that in Pakistan the government
is responsible for water delivery to a chak. It is also a
"retailer" of the water and assesses farmers for water

deliveries. In the U.S., the gove-nment is a "wholesaler" of the 
water, making contracted deliveries to water districts that are
 
farmer-controlled. These institutional differences generate

different research 
needs since research must also address the
 
institutions that operate the systems.
 

There are, however, close institutional parallels between 
Pakistan aitd the U.S. The United States Department of Agricul
ture, the Agricultural Research Service, and the Bureau of Recla
mation have their counterparts in Pakistan in the Ministry of 
Agriculture, Food and Cooperatives; the Ministry of Water and 
Power; the Irrigation, Drainage and Flood Control '3esearch Coun
cil; the Pakistan Agriculture Research Council; and the 
Water and 
Power Development Authority. 
 Provincial agricultural universi
ties and research institutes have their 
 counterparts in the
 
individual state universities. The provincial irrigation

departments are likewise found in the individual states but with 
different names and often narrower mandates for operation. In
 
the western U.S., fairly small 
farmer-controlled irrigation dis
tricts perform many of the functiona performed by Pakistani
 
irrigation departments. Likewise7 agricultural extension 
 ser
vices 
 in Pakistan have their counterparts in the extension ser
vices of the individual states. 

The need to 
improve research in water management in Pakistan is
 
clear, but how to satisfy this need is not. It 
is easy to point

out that a viable research program must have at least two prere
quisites --- good projects and good researchers. Good researchers
 
are the product of good training, and good projects result from a
 
basic understanding of the problems. 
 The first logical step in

developing a lasting research program is to learn as much as
possible about how the system functions. This knowledge can be 
used to develop relevant and researchable projects, and those
 
involved will have learned a great deal about 
integrated research 
and will be better able to delineate their own training needs.
At the same time the institutions which house this trained indi
viduals will have rece 
ved the benefits of their training, and
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the useful institution-building emperience of: participating in 
the conceptualization and design of the projects. 

Any program to address the research needs of Pakistani irrigated
agriculture must have as a primary objective the development of 
well-trained and knowledgeable researchers who have a good grasp
of the totality of problem. The research/training program
suggested here is designed to do integrated interdisciplinary
research and at the same time accomplish the institution-building 
objecti yes. 
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IV. FINDINGS AND RECOMiENDATIONS 

A. WAMCr Alungeni-mt Ymarch Wn FUA[I n 

Several .our.ces can be cited 
as constituting or contri
buting to a firm foundation for water management research in

Fakistan. The Revelle Report of 
1964 described waterlogging and
 
salinity and the steps that might be taken 
 to contain these

problems. The CSU--irnplemented and USAID-sponsored Water Manage
ment Research Project durino the 
 1970s contributed to
 
establishment 
 of facilities for water management research at
Mona. A ser:es of over f:ifty published reports stemming from the 
CSU project const i tute a comprehensive and extremely valuable
research and informat:i on base particuilar-iy for water management
below the mogha. iore compr-ehensive views of water management

researc~h needs are con:ained in The Report of the Indus Basin

Research Assessment Group V1978), and the Revised Action Plan for
Irrigated Agricuture (i97Y). These reports offer agendas for
 
future irrigation resear-ch in the context 
of the entire Indus
 
system. An appreciat.i:n o-F the contents of those reports is

essential for des:ign 
of any agricultural research program con
structed for the 
 second half of the 1980s. Tariq Husain's
 
report to IBRD, Potential for Irrigated Aoricultural Development

in Pakistan (1981), 
 provides valuable basic data pertaining to

irr-igation- system penrformance and po].icy-type research needs. 
Three recent reports to USAID also provide research overview: The 
Agricultural 
 Researa:h Sstem of P'.akis.tan: The Report of the 
Minnesota Reconnai-ssanrce Team (1982); Strengthening Agricultural
Research in Pakistan (1983), and the report by Dean F. 
Peterson,
 
Long-Range Strategy Options for 
WaLer Resources (1984).
 

The reports 1 isted in th:.: previous paragraph are augmented by
thousands of published reports that are concerned with discrete,
and often mi nute, as pects of water management in Pakistan. The
 
Resea-h Defin:iLion Team did 
not have time to review all of
 
these. But it became apparent to the team that much 
 of that

research lacked focus as to where it fits in addressing problems

of importance in Paki.stan 
.i rrigati on. 

Review of the literature rited above under Section IV.A. together

with the Research Def-inition Team's assessment leads to an 
enumeration of priorit'y water management research components that
 
should be addressed in a comprehensive research program. 
 A new
 
program cannot initially address all 
of these 
nor in the order
 
they are listed below. Priority components are the following:
 

1. water de-livery fr-m the m2g-a to the farm - since
large donor-supported projects in 
On-Farm Water Management are

underway, there is a 
pressing need to evaluate these 
projects,
and to design programs to translate water savings to agricultural

production increases and eczonomic: benefits to farmers;
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2. fam manaen.t.- irrigation and synergisticagronomic practices are needed to improve production technology
and close the w:ide gap that exists between irrigated agricultural
potential and actual production; 

3. wter Lser partici at ion in better water manaQement- what can be done to mobilize farmer-s, collectively and indivi
dually, for more effective participation in water management
activities, including activities 
now performed by government
 
entities;
 

4. dEainag - what can be done to improve on-farm

surface 
drainage and solve the more traditional and long
discussed problems of waterlogging and water 
table control;
 

5. onuntiv uL e of qroun dwater - this practice cansupplement inadequate surface supplies and also serve as 
a means
 
of water table control;
 

6. Pmps_ tontswelis and SCARF_' iEe - these operations are key to providing water- table control, 
 augmentation of
inadequate surface water 
supplies, and flexibility in water deli
very scheduling to farmers;
 

7. main syste yte r-. maageent operation - howoperation of the main system can 
be made more flexible and timely
 
to water users;
 

8. saliniLy and sodlicity - what can be done to limit
its extent and to utilize affected lands for agricultural produc
ti on" 

9. watershed management - practices to reduce deterio
ration of 
 the resource base and beneficially use runoff in

catchments and basins for productive purposes are needed;
 

10. traditiona/indigenous irrigation systems - systemsunique to Pakistan would require modest levels of technology toimprove irrigation in remote, water-scarce areas of the country;
 

Ii. olicy related to irrigated gricuture private
and public institutions and regulations (markets, 
water policy,
product prices) have a strong influence on farmers' effective use

of water and their willingness to adopt new practices; 

FINDING: 

There is a substantial body of water management research information together- with operational experience coveringa full range of topics which forms a foundation for a water 
management research program. 
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RECOMMENDATI ON: 

A compr-ehensive research program in water management 
should be developed which can, in time, address these priority 
components. 

B Institutional Base for Water Manaement Research 

Three types ow institut:ions are involved in water re
lated research: federal and provincial agencies that are charged 
with coordination of national research programs and in-house 
reseahch; universities; federai and provincial line agencies that 
carry out researc:h and investigations related to operational 
requirements or in response to requests from other governmental 
bodies. The most important of the latter category is WAPDA. 

The two major federal institutions are the Pa::istan Agricultural 
Research Counc.l (FARC) and the Irrigation Drainage and Flood 
Control Research Council (IDFCRC). PARC works directly with 
provincial agricultural research bodies as well as in managing 
in--house research programs through dependent federal research 
insti tute-s. The National. Agricultural Research Center near 
Islamabad is an e:ample o the .atter. 

Water-re]. ated research through PARC has not recei ved high 
priority as yet: a coordinated program in water management has 
not been -stablished. (A coordinated program is a means to 
mobilize scientists :hroughout Pakistan to work together on a 
parti cular agricultLral comodity or sector.) 

iDFCRC has a mandate to coor-d:i nate and fund research in several 
aspects of water mian-ament. The single research institute under 
IDFCRC is. the Drainage Research Institute of Pakistan (DRIP) 
loc:ated near Hyder"abad. 

E.cept for the Center of E*:.celle -e in Water Resources, the role 
of universities in water management research is extremely limited 
due to their focus on teaching functions. Professional staff 
engage in water-related research onl.y on an ad hoc basis. Thus, 
val. uab 1e seti t i c talent wi thin the teaching community is 
largely untapped and current research findings are not 
incorporated into te teaching curriculum. 

Lack of active participat ion by universities in water management 
research .is a serious deficiencv. Much of the pool of holders of 
the Ph.D. reside in the universities and the separation of r-e
search from teachi nq redcLes the talent that coLuld contribute to 
water management 'esearch., 

WAPDA carries .out h.e most varied water-related research programs 
in Pakistan. The inigation!agronomy work at Hona, the beginning 
program at LIM, grou.ndwaLer surveys thro.ghout Pakistan, the ACOF 
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program, and the continuing evaluation work by the Monitoring and
 
Evaluation Unit 
 are examples of the breadth and importance of 
water related research carried out by WAPDA. There is no other 
institution in Pakistan that has as many experienced technical
 
staff or as long a history of research and investigations in 
water as WAPDA. 

The lead role played by WAPDA over the past several years has 
produced the most comprehensive body of water management research 
in Pakistan. This clearly points to WAPDA as the lead agency for
 
an expanded water management research program. 
 It is also clear 
that WAPDA has to expand linkages with other research bodies in 
Pakistan in order to more efficiently and effectively cover non
engireering aspects of water management research. 
 Specifically,

incorporation of agricultural research facilities, provincial 
and 
federal, through PARC and links to universities through IDFCRC,
 
will provide stronger institutional coordination 
 for water
 
management research.
 

During Step 3, a review was made of library facilities in several 
institutions (detail in Annex I). Incomplete collections, spora
dic subscriptions to foreign journals, and inadequate cataloguing
and dissemination of library materials were found in all cases. 
Most importantly, a system to capture, catalogue, and reproduce

research publications written by Pakistani researchers in water
 
management was non-existent. There nois mechanism for 
interlibrary lending except on a personal basis. 

FINDINGS:
 

1. Pakistan has a wealth of research institutions that 
could contribute to a water management research program. WAPDA, 
through the units under the Water Wing, has established the base
 
for an expanded program. Inter--institutional agreements with
 
PARC and IDFCRC would enable other key institutions to support a
 
new program.
 

2. The library system to support scientific research 

in water management is inadequate. 

RECOMMENDAT IONS:
 

1. WAPDA, because of 
its strong base in water-related
 
studies, and its proven operational ability should be the primary
 
counterpart for the water management research program. IDFCRC and
 
PARC should be collaborators in the proposed Program. 

2. A Coordinated Program at PARC in topics related to 
water use would be strongly supportive of the proposed Program. 

3. The PC-I of IDFCRC to provide global library sup
port for water management research should, with modifications, be 
supported. 
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I
1. Mona Reclamation Experimental Project
 

At Mona, much of the research has moved toward

agronomic emphasis 
and away from engineering and watercourse
 
conveyance work that 
was the mainstay of the initial work. No

other institutions in Pakistan have adequately addressed field
 
engineering questions related 
to water delivery to the farm. 
Mona should exploit their comparative advantage in this area. 
This is not a call to abandon all current research objectives,

but rather to seek other institutional collaborators to carry out
allied research dealing with plant, soil, and water interactions 
and to do so on the Mona project. 

Modification and reorderina of 
the proposed research projects at
 
Mona lead to necessary elements of 
the water management research
 
program and should be supported. 

FINDING: 

1. Mona has had some success in conducting multi
disciplinary action research. The approach of 
this work stands
 
out in contrast to experiment station research 
 conducted under
 
controlled conditions.
 

RECOMMENDArI ONS: 

1. The Mona Reclamation Experimental Project is a key
institution for implementation of the Program and should lead the
 
Integrated Watercourse Management 
 and Farm Water Management
 
projects.
 

2. USAID support 
 for Mona and LIM will be required
until the GOP provides support under the Revenue Budget instead
of the Development Program. The annual of shouldlevel support
be made contingent upon the GOP increasing their support to these
institutions. The total amount of support provided through the
Water Management Research Program should exceednot $80,000. 

3. The research program at Mona should focus on water 
managemept and less on aoronomic research that can donebe by
 
other institutions.
 

4. Certain of 
the research studies proposed in the 
Mona PC-1 should form part of the proposed Program. 

The proqram at Mona and the at
one proposed LIM were examined in
 
detail and the review is found in Annex D.)
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2. 	 Lower Indus Water Management and Reclamation
 
Project (LIM)
 

Agro-climatic and economic conditions in Sind 
are
 
different from Northern Punjab. 
 The area is drier, salinity and
 
sodicity are more widespread, groundwater is more saline,
 
topography is flatter-, farm size is larger, and tenancy is more
 
common. It is clear that substantial portions of the water
 
management technology developed at 
Mona for Punjabi conditions do
 
not fit the needs of the farmers in the lower Indus. As in the
 
case at Mona, LIM should focus on an existing portion of the
 
irrigation system and not be tied to experiment station research.
 

The 	proposed headquarters of 
LIM near Tando Adam is not conducive
 
to effective research. is isolated and
It office facilities
 
would have to be constructed. The statf spends valuable time
 
traveling from home-to-site, and the absence of schools creates
 
hardships on families. It would be better to place LIM in
 
Hyderabad, a location typical 
of lower Sind. Here, office space
 
can be rented and communications are better than at Tando 
Adam.
 
Most importantly, closer proximity to Jamshiro and 
 Tando Jam
 
Universities in Hyderabad, and to DRIP will facilitate coopera
tive research programs and add to the research capability of LIM.
 
These institutions have expressed a willingness to work coopera
tively with LIM.
 

RECOMMENDAT IONS:
 

1. 	 The Lower Indus region represents a set of agro
climatic and economic conditions which are different from that of
 
Northern Punjab. Water management technologies should be
 
developed for this region.
 

2. 	 Funding for LIM will require core Support as in the
 
case of Mona, but most operational funds should come from
 
project-specific research activities. No funds should be pro
vided by USAID for new construction.
 

3. The proposed headquarters for LIM should be changed
 
from Tando Adam to Hyderabad to take advantage of existing
 
facilities and to have ready 
access to cooperative research
 
programs with other institutions.
 

C. 	 Current and Alternative Approaches to Water Management
 
Research
 

Research priorities in water management are developed
 
largely on an institutional basis. For example, WAPDA may focus
 
on engineecing aspects of watercourse improvement, IDFCRC on
 
drainage and drip irrigation, and PARC on salinity in agricul
ture. The result iS that while research projects are not 
neces
sarily duplicative, 
there is a lar-ge degree of institutional
 
isolation, and results do not 
serve as building blocks for other
 
institutional programs. The Research Definition Team does not
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suggest that all water management res:arch be concentrated in a 
handful of institutions, but rather that the approach to research 
be better coordinated so that institutional programs become sup
portive building bloc:kIs thethat adequately address priorities
 
described above.
 

Under the present conditions, even if the pieces of Pakistan's 
water management research program were put together, the fabric 
that would emerge would contain significant gaps that are not 
adequately addressed. As an example, the OFWM program is car
rying out watercourse improvement so that farmers receive more 
water than they reczeived prior to improvement, but in the absence 
of a research procjr-am to suggest ways in which water savings can 
be translated to inc:reased agricultural production, the full 
benefits from the various OFWM projects are not being obtained. 

In contrast to experiment station research under controlled con
ditions, water management work conducted by WAPDA at Mona, and by 
UAF at Shahkot are modest but important research efforts that 
deal with functioning irrigation systems. This type of work 
provides the researcher with an appreciation of the entire range 
of constraints that the farmer faces. As Peterson has pointed 
out:
 

Here research cannot be done under controlled condi
tions, rather the behavior of the system defines the 
conditions and research must actualbe done on irriga
tion systems. Ferfor-mance, operations and maintenance 
of watercourses and canals, conjunctive use of fresh and 
saline groundwate-, canal operations, optimal cropping
systems! water user involvement, water scheduling and 
canal operation, need to be considered interactively on 
real systems. Approaching some of these topics as de
tailed components has led to misconceptions about what
 
needs to be cione to improve irrigation systems. This
 
kind of research is interdisciplinary and inferential.,
 
... (2)
 

Once researchers move off the ezperiment station into contact 
with farmers and irrigation systems, they function not only as 
researchers but also as extension agents. The information 
exchange that takes place is bi--directional, researchers offering 
new technology through demonstrations, and farmers providing 
insight for refinement of research needs. This approach has come 
to be known as Farming Systems Research and Extension (FSRE). 

(2) 	 Peterson, Dean F.. Long-Range Strategy Options for Water 
Resources, Report to USAID, Apr-il 1984, p. 78. 
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When researchers deal with government officials 
 in operating

agencies and exchange ideas that 
can lead to "try-and-see" opera
tional research innovations, this is known as 
"action research".
 
These approaches to research are not widely applied in Pakistan.
 
Similar to most countries, Pakistan has institutional separations

between research, extension and training. 
 In countries where
 
these functions 
have been merged under a single responsible

institution, and where the same individual often has job respon
sibilities 
 in each function, (the U.S. Land Grant university

system) the interaction has been found to be conducive to 
 produ
cing well-directed research programs, extending the research
 
results to the next user, and training researchers.
 

Except for the coordinated programs of PARC, funding for research
 
is allocated by governmental level (federal and provincial) and
 
by institution. 
 It is common in many research institutions to
 
have a large percentage of funds covering fixed costs
 
(establishment) 
 with little left for operational research
 
requirements. An alternative to this is to provide funds 
for
 
research through specific programs open to several institutions.
 
This draws 
 the best available talent for specific requirements

and assures that research projects are responsive to national
 
priorities.
 

FINDINGS:
 

1. Research, extension, and training functions are
 
institutionally separate rewhich affects the quality of the 

search, its degree of dissemination to the end user, and the
 
professional development of the research worker and manager.
 

2. Commodity oriented research is the norm with 
little
 
off-the-experiment-station water research
management work
 
performed.
 

RECOMMENDATIONS:
 

1. Discrete parts of 
a priority water management re
search agenda such as crop response to high water table condi
tions, or irrigation application methods should be addressed.
 
There 
 is also a pressing need to examine the interactions within
 
an irrigation system.
 

2. Research requirements must be well-defined 
 to
 
assure that specific research projects serve as building blocks
 
for related and future research. It is important that individual.
 
researchers have an understanding of how their work relates to a
 
better understanding of the entire system.
 

3. It is essential for researchers to move off the
 
experiment stations and to deal 
with institutions where farmers,

operating agencies, and extension services are involved 
so that

implementation constraints can 
be addressed at the same time.
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4. Operational funds for research should be 
 provided
through a program approach rather than by strict institutional 
all ocations. 

D. Pnq±2wsigonai Devel opmgDnt 

Exact numbers of scientists engcged in water management

research in Pakistan are difficult to gauge. Data collected for
 
the institutional profiles are only ona indicator of a scarcity
of trained personnel. D:i scuss:i ons with scienti sts and 
administrators confirm that skilled scientific personnel are in 
short supply. Compounding this is the fact that Ph.D. holders 
are o. Len placed in administrative posi tions or engaged in 
teaching. thus limitino their contribution to research.
 

Despite the number and diversity of agricultural research insti
tutions in Pakistan, there is general agreement among governnant

officials and 


developing nations which characterize the situation in 


foreign donors that research productivity is low 
and that 
programs. 

results are not 
This situation 

incorporated into 
is not unusual. The 

implementation 
International 

Service 
number 

for National Agr:icultural Research (1982) 
of feat:ire, o agricutrural research 

identified 
programs 

a 
in 

Pakistan:
 

1. weak: links exist between policy units of governments
and the research system o that the role between agricultural re
search and national development is not clearly established;
 

2. more problems are found in national research systems
based on human or polit:ical issues than on technical matters; 

-. many ,',t.m.. do not have well developed plans for their 
research programs, particularly with regard to manpower needs and. 
other- factors of research productivity; 

4. staifirg and leadership for- agricultural research have
 
not kept pace witn demand;
 

5l must -Yirems nave fewer scientists than required and
 
the lack of support .servicesoften obliges them to spend an
 
undu.e amount c,t Line on ncn-resear-ch activities;
 

6. nati iDral rfW.i iC service reguiations, under which most 
developing countrie.. agricultural scientists are employed, 
oten do not provide salary and p-omotional opportunities needed
 
to keep the best scieot.Lstz in government research service;
 

7. many researc:hers work .i.n relative isolation and are not 
in clo-e contact with c:ienti.sts doing similar research; 

8. :in many systems. research is done with a single focus
 
and problems are not approached with an interdisciplinary per
spective;
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9. researchers are isolated from the ofusers the results 
although close contac:t would lead to more usable results which 
might be more quickly applied. 

While many of the broader institutional issues are identified 
elsewhere in this report and inc:orporated in the design, the 
issues relating to research management are tied to training
requirements. Research personnel have not had the opportunity to 
experience on-the-job training to learn how to conduct quality
research. A review of research proposals indicate weaknesses in 
formulating research hypotheses, identifying expected results, 
specifying a clear research plan, and relating proposed research 
to a problem. Results are not sstematically recorded and publi
cations are often limited to a few copies with limited intra
institutional distribution. 
 There are few cases of systematic 
peer review to assure quality. 

FINDING. 

The number of Pakistani scientists engaged in water 
management research is inadequate to mount an effective program.
Additionally, research skills beyond Formal technical training 
are not well developed.
 

RECOMMENDAT I ONS" 

1. Formal degree training to increase technical exper
tise in specified fields should be incorporated into the research 
program.
 

2. An effective program for water management research 
should not only provide short-term answers to priority research 
problems, but also should look to the longer term by efforts
 
aimed at building worker competence and managerial expertise.
 

E. Conclusions 

The importance of irrigated agriculture in the 
Pakistani economy is a persuasive argument for an expanded 
program in water management research. There exists a research 
foundation to build upon, the basic institutions are in place, a 
minimum corps of scientific talent is available, and interest 
within institutions appears to be high. 

What is required is a well-designed research program which will 
address research content and institution-building, and sufficient 
time to develop tec:hnical skills and managerial competence. 

The next section of this report outlines a program which 
incorporates the findings and recommendations presented above.
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V. -- I.N 09S R OFT HE NE MANAGEMENT RESEARCH PROGRAM 

The Water 
Management Research Program recommended here
contains two related components: a) a set of priority projects
which addresses national objectives and research needs in 
Pakistan, and b) institution-building activities that focus on
 
research management, a competitive grants program, and training
which will provide technical skills and hands-on experience in 
the definition, design, conduct, and management of research pro
jects. The prooram is described below. Specific projects are 
briefly described here and presented in detail 
in Annex B. 

B. Goal and Purpose 

The oa. of the prooram is to increase the effective 
use of water through research to increase agricultural produc
tion, productivity, and farmer income. The purpose is to improve
the capability of scientists and institutions to conduct irriga
tion research. Technical expertise 
and research management
skills will be developed so that a 'foundation for a well orga
nized, well managed, and integrated research program is firmly 
establ i shed. 

C. PggaL. O_,rvi e 

The Water Nanagement Research Program is designed with
 
two interrelated compnenLsz: research and institution-building.

Taken together" they provide a framework 
 that will build Pakistani 
capacity in irrigation research. Building that capacity entails 
st engthening both individuals and the institutions that have key
responsibilities in irrigation research and development. 

The research component consists of a series of specific research
 
projects grouped 
 into research areas. The institution-building
 
component consi sts of 
 research management which encompasses

information management and e' tersi 
 on of research results, a com
petitive research grants 
program, and training. These components 
are described in detail 
in Section D.2. of this chapter. 

Specific research projects are designed both to provide short
term results and to buiJ.d research competency. Each individual 
project offers specif ic research outputs, or added understanding 
of a specific problem. Collectively, individual projects within
 
the research program enhance the project purpose by offering GOP 
researchers "hands-on" ex.perience in research planning, implemen
tation, analysis, and management.
 

Inst i tution-bui lding components are built into all projects.
Training, t:.chnolo:,,y transfer, research management and informa
tion management are integral parts of each. Projects address 
institution-building components in unique ways. The Groundwater-
Surface Water Model s Project includes Ph.D. and M.S. level 
training for researchers. technology transfer through the re
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search working group, and research management through a partici
patory manaqemernt structure that encourages staff from several 
agencies to contribute to thE whole of the project. The Farm 
Water Management Project will promote better research management 
and extension of research results by providi g opportunities for 
research and egtensiur, staff to worR:: together in the conduct oF 
farming systems research and ex tensi on trials, i.e. 
research/demonstration work on farmers fields. This is one way ' 


of bridging the gap between research and extension directorates 
and is a proven method of tec:hnology transfer. Similarly, other 
projects foster instiitutional development while providing speci
fic research output. 

D Co2Kon.ent . 

1. Research 

a. Frocjram Manz. 

Thie resoarch projects presented in Annex 
are grouped into areas to 1) concentrat.e substantive program 
foc:us on areas of major research reeds ra-ther than on individual 
research projiects; 2) promote cohesiveness between projects
that might otherwi se Lo. treated individuallyz and 3) improve the 
management of pr-ojects, personnel, and fUIds. Recognizing that 
there are strong links and interdependencies among them, the 
program areas and proj ects are as follows: 

Farm Water and Watercouirar oa nmnnt 

1. Farm Water Management 

e2. 	 Eeyond Wat c'-.:-?luours;e Improvement 

3. 	 Encour3ginng Water User Involvement 
in Bet ter Water Management 

Water Suoolv and Deliver, Sv=temns 

1. 	 Irrigation Systems Outside 
the Indus Basin 

2. 	 Integrated Watercourse Management 

Drainage and Conjunc...iv e Us 

.. 	 Surface D."inage and Water Table Control 

2. 	 Development of Groundwater - Surface 
Water Models 

3. 	 Public and Frivate Tubewell Ferformance 
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-~~ ~ grouping, an, thJ ayo~rj Er s ~const 
dc,Ll CUSigbP-g 1nt byfI
oi6n defin'ed prioi~ae. ofilprtrsearc hneed. ~-adig

ectsLand possibi y,pr~g mres~as ~raaenn te reearch 

.<'"programn becof~nes y_ o tp~ -And'-as p ersonne61a' und 

-

L 

T UZZ neither Ltheaprogram. ra nor the -lsted Apr~ojects,, ae 

~V~Adesigned wi th ,f Ilex ibiJ ity to allIow additi~nal, research projectsJ 
-and 'areas t o be' added' KNew :projec-ts and or new areas will:

formaly ncorporated into the program in the annual work plans.
be 

~&<b. Research Prgiects2 

Th iFrm:.Water and WaeCourse Management
area dra.1wS upon diverse project inptsS agronomy, engine-ering,
sc' ilogy., econo1 mIcs5: all bonded by a common f ocus, that of~
improving farmer-controllfe;d izgricult-ural' production 'technology in.
th\ area downstream from -the mogha. Many"people familiar with
PakJstar- irrigation contend that, because. of, the -inherent Iimita
tiqiiof inadequate- water Supplies imposed by, design of the 'Indus
J.rr,,,igation system., improvement in farmer-control led water manage
,nnt affords ,th~e only flexibility p'ossible 1_h' an otherwis -enf.i 1ex ib Ie, , water delivery sytztem., , The ArrWte-Mngei nrt 

projectr will emph,-Asize -the development of. improved iriainand 
~~ ag ~ Prcie.pr imementation by the. water user.. B~eydroor c 


WatercOLrSeA,-,mproveme ,n t The'KSoc ioecon omic Impact 
f "UbI'ic and i
Frivate :Inestments i n Wat'er ;_1Managemeint, wi IlIxamine. the
scI o)E o'nomic'impact' of improve~menpast programs and conduct''
resear-ch ~for e-valuation purpo:ses- ito' provide guidelines for future
intretos Thi project will provide basic, research rLqie

fopoicyformtklation in the water, sector. 'Enc'ouraging, water
User Involvemnent in EDetter Water Management will look'intensi vely
into sociological and insititutional factors that ,are central, 'to 'K-x , increasing -farmer participation in better water~ranagem'ent." 
 ~ N 

The mogha is a bresak pon o'ioi~inlcnrlo ria
ti on. The Water Supply and Delivery Systems programlar-ea focuses''
gjenera.:lly up4.treQAM Of the mogha (main system maaeet .where. 

i onsaIit t ontalretswith government entities uhate
Pr o inciaI IrrigqAtion .Departments or WAPDA. integrated
Wa'terCOUrse Management will integrate operations abovL and below 
the I iogh~a and will see< -to xam"ine alterna.tives withini the,-wara-'binndi -system- for- more effective delivery and utilization of ,water 

on armrs' Rseachparameters include alternati'vefied,5 will 
schedules of the w~arabandi ch!aq siie farmer initia-tives to 
modify and patterns to optimize water use, andNcrop area
conjunctivex water SUpphieS. projectThis will directlysupportgove; nment programs in command wate maaemn- Thersac
 

" lgiuon SVSteMS OutsideCLNfcSof Irigz~h tebIndU, Syst'em, will b
,kirri gation systems which may or may not7but w'vhe; i -goveri-ifent begovernment operated.,ssi stance to develo'p 'andpreve' cce " 
aer I reSC)Urc'er'has been the accepted norm.N~NN. 
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Efficient 
management of surface and groundwater supplies to meet

irrigation 
demands and to prevent waterlogging is addressed in
the Drainage and Conjunctive Use program area. 
 Proper and timely
operations and maintenance (O&M) of tubewells and surface

drainage facilities can lessen waterlogging and reclaim unproduc
tive lands while supplementing inadequate surface water supplies.

Unanticipated O&M problems with public and private tubewells have

reduced their expected useful 
life and increased the financial
burden 
 both irrigation departments and farmers.
on Public and

Private Tubewell Performance will 
 examine well construction

methods, materials, and operational procedures to develop cost
effective alternatives. 
 Surface drainage measures available 

the individual farmer or 

to
 
farmer groups are costly. Research will
be conducted on low-cost methods of 
and materials for surface


drainage 
adapted to local conditions under the Surface 
Drainage

and Water Table Control project. This will include a socio
technical analysis 
of what farmers can do 
 for themselves to
obtain improved drainage. In 
Development of Groundwater-Surface
 
Water Models, computer-assisted methods will 
be developed for
evaluation and management of 
shallow groundwater systems to pre
vent saline water intrusion, maintain adequate water table eleva
tions, and provide timely Supplemental irrigation supplies. 
Such
methods 
can be valuble tools for operating agencies. Computer

data management procedures for hydrologic data 
 such as water
level 
and stream flow measurements are state-of-the-art for efficient water management planning and operation. 
 Development of
 
such methods and procedures is contemplated.
 

c. Potential Research
 

In addition to the eight projects which constitute the core of the initial Program, the Research Definition

Team considered a series of 
other potential research topics. 
For
various reasons, primarily the requirement to start with a wellfocused and manageable initial research program with 
 priorities

indicated by GOP officials, additional topics are not 
 addressed
 
at this time. 
 Other topics could be developed into research

proposals during implementation. This flexibility is a major

characteristic of t,'e 
design: introduction of new research projects to 
 deepen and broaden the research program which will

permit 
 Pakistani researchers to have responsibility for develo
ping their own 
research programs and, in the process, develop

their skills as research initiators and managers.
 

Following is a brief summary of 
water management research topics

which were discussed with GOP or 
USAID officials but which are
 
not proposed for initial 
funding.
 

i. Advanced Irrigation Technologies
 

Advanced irrigation technologies include
irrigation techniques such as 
drip, micro-jet and sprinkler, and
 
use of plastics to conserve water and slow weed growth. 
 Although

there is rapidly increasing interest on 
the part of GOP officials, discussions about an 
6000-acre ADB-sponsored drip irriga



tion project in Baluchistan, 
 and a limited experimental program
sponsored principaliy by IDFCRL and PARC, 
 there has been almost
 
no adoption of these technolooies by farmers. 
 The reasons for
lack of adoption need to be studied since the technologies are
well proven elsewhere. A research project could focus upondevelopinq low cost materials in-countrv, development of delivery
systems or 
storage which would permit daily on-farm water 
 appli
cations, farmer-irrigation system interaction with respect tomaintenance of drip systems, and social 
and economic constraints
 
to technology adoption. 

ii- Cofmmand NWte NWnaeen 

Command Water Management (CWM) will bean operational research project with a management focus on 
 agricultural output in an irrigation command. The Program couldconduct research in support of the CWM projects in areas such astechnology development and/or transfer, or project managementrelated to an irrigation command area. Several of the projects

proposed under the Program could be carried out in CWM subproject areas and thus add to the body of knowledge necessary to 
achieve CWM objectives.
 

ili. Irrigation Folicy 

In the core set of projects, socioeconomic research will 
be conducted on the acceptances by farmers
and other 
end users of water management interventions. This

research 
should be extended to include irrigation policy 
issues
that constrain or 
encourage the diffusion of 
the technology since

technology adoption is in 
large part dependent upon the policy
framework. Researchable issues include: 
 a) fiscal policy related to O&M requirements; b) water pricing and its impact on
water use, 
 crop mix, and production and productivity levels; c)
institutional, legal, 
and economic policy related to formation of
drainage districts; d) the impact of chaqk size on water delivery
efficiency and delivery ot government services for civil improve
ments and extension; and e) opportunities for private sector 
involvement in irrigation system 0 & M. 

iv. Reservoir Operations
 

There is a need within WAPDA to develop
more effective and 
improved procedures for management of 
 reser
voir storage releases, and river and link canal 
 flows.
Currently, no computer-based management models are used forshort-term operation of 
the system. Current or 
planned coopera
tive efforts with 
 Canadian and Dutch institutions to improve

flood and seasonal forecasting procedures and 
 installation
hydromet systems can provide more 

of 
reliable inputs to a management

system. However, increased storage to be provided by KalabaghDam will allow better manaqement of the 
tem, 

total water supply sysincluding link canals, only if adequate computer-based procedures are available. A project to address this need should
receive priority consideration for future inclusion in the 
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program.
 
v. Standard Designs for Small Diversion
 

Structures in Civil Canals
 

In the Swat Valley and numerous other
locations in NWFP and Baluchistan, diversions from rivers to
 
privately owned 
(civil canals) must be replaced each year as they

are washed away during floods. Although the canals are private,

responsibility for replacement rests with the 
 irrigation

departments. 
 To reduce costs associated with replacement it is
 
in the interest of the PID to develop standard designs for perma
nent or gabion-type weirs and head regulators which improve upon

the rock, gunny bag or killa-bushing systems presently employed.

Discussions were 
 held with the PID, NWFP, regarding their
 
interest in obtaining support for research 
(pilot testing) and
 
training toward development of standard designs. While the PID
 
has interest it is 
more directed to obtaining support for 
 con
struction rather than for research into design standardization.
 

vi. Aerial Photograh
 

An important data collection activity

for water-related research with application for general agri
culture -- is aerial photography or satellite imagery. Ground
 
surveys to 
 measure changes in such variables as saline areas,

changing cultivation of 
major crops, and river changes are too
 
expensive and time consuming. Preliminary discussions with GOP

officials 
towards the end of the design phase indicate some
 
interest.
 

The listing provided above for future potential projects is by no
 
means complete. 
Other projects will be considered on their merit
 
even if not expressly mentioned in this report.
 

d. Estimated Costs
 

The estimated costs of the research projects
 
are given 
 in Table 2. These include expenses for short-term
 
technical advisors, including travel 
and per diem, operational

expenses 
 directly required for each project, and equipment.

Long-term support for the projects, where needed, is costed in
 
the budgets for long-term technical assistance and in-country

support (Tables 10 and 11) reflecting that their duties extend
 
beyond a specific project. Salaries of Pakistani principal

investigators 
and overhead expenses of cooperating institutions
 
are not included. Training costs are 
not charqed to each pro
ject, but rather are shown in a training budget (Table 7) for
 
the whole program.
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TABLE 2.
 

ESTIMATED RESEARCH PROJECT COSTS
 
($US DOLLARS) 

FY85 FY86 FY87 

162,594 245,850 199,815 
123,342 81,111 110,481 
98,371 106,288 127,449 
147,062 120,876 131,863 
60,356 152,873 119,268 
249,087 175,134 90,537 
252,006 118,291 106,521 
99,153 197,471 200,399 

300,000 600,000 

1,191,971 1,497,894 1,686,333 

FY88 FY89 TOTAL 

205,370 
118,621 
113,121 
134,778 
42,020 
94,084 
110,646 
114,187 
500,000 

62,191 
64,075 
46,406 
101,228 
20,873 
87,629 
46,681 
46,551 

100,000 

875,820 
497,630 
491,635 
635,807 
395t390 
696,471 
634,145 
657,761 

1,500,000 

11432,827 575,634 6,384,659 

RESEARCH PROJECTS
 
a. Integrated Watercourse Management 

b. Surface Drainage 

c. Tubewell Performance 

d. Irrigation Outside Indus 

e. Encouraging Water Users 

f. Groundwater Models 

g. Farm Water Management 

h. Beyond Watercourse 

i. Unspecified Research Reserve 


TOTAL 


NOTES
 

(1)First year costs include vehicles to be purchased by USAID.
 
(2)Short-term technical assistance person months: 81
 
(3)Detailed project budgets are attached to each project inAnnex B.
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2. Institution EBuildi ng 

Three institution--building activities will support 
an objective of the Frogram to improve the capacity of research 
scientists and institutions in Pakistan to conduct water 
management research. Although some elements of these activities 
are integral parts of the proposed research projects, they 
are described here because of their role in creating a research
 
infrastructure so that meaningful water management research will
 
continue beyond the life of the program.
 

a. Research Management
 

Research management is a step-wise approach 
to the resarch process consisting of: (1) conceptualization of
 
a research problem in the context of the Pakistani situation;
(2) design of a research proposal which pays particular atten
tion to presentation of 
the problem and methods of data collec
tion and analysis; (3) management of the effort including team
organization and delineation of responsibilities, budgeting, and 
means of reporting progress; and (4) identification of users and 
dissemination of results. 

Four approaches to the improvement of research management are
 
identified for implementation: staff organization, research pro
ject development, research management training, and extension of
 
research results. 

i. Staff Organization
 

The core team will work cooperatively
 
with 
 a large number of Pakistani research institutions and will
 
recruit its local collaborators from their staff. The Program
has been designed with a small long-term expatriate team acting
 
primarily as research advisors. 
 Research activities will rely

heavily upon Pakistani researchers who will serve as principal

investigators working cooperatively 
with long-and short-term
 
foreign consultants. Local principal investigators and foreign

advisors will share responsibility for the design and management
of the research staff, budgeting and funding, institutional coor
dination, and creating links with adminstrators and extension
 
services. The managerial and research responsiblities of the
 
principal investigators will increase during the life of the
 
project.
 

ii. Research Development
 

Emphasis will be placed on TA team mem
bers working closely with Pakistani investigators in the develop
ment of the designated research projects and the competitive
 
grants program. The accountability of the reseachers is an
 
important element in the improvement of managerial skills. 
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(a) Designing Research Projects 

A detailed plan will bh developed
for all research projects prior to funding. 
 It will include the 
role of the cooperating institution and the responsibilities of 
the participating individuals, a proposed schedule of activities 
including checkpoints to review progress, a description of 
 re
search applications, and an identification of institutions to 
support those activities. 

(b) Resert Progress Reports 

Principal investigators will be ex
pected to submit quarteriv reports to proj ect management which 
discuss activities during the period, including administrative 
problems and possible solutions, deviations from the schedule,
budget allocations, training needs, tentative research findings,
and collaborative activities with other program activities and 
research institutions. Issues raised in these reports likelyare 
to be common to many of the projects and will be focal points of 
team meetings and meetings of the management support group. 

(c) Rfe earh Program Management 

The chairmen of Pakistani research
institutions and the chiefs-of--party of research programs, inclu
ding PARC, IDFCRC, the Water Management Research Program, and 
MART will meet annually to discuss matters of joint interest in 
research administration. Issues related to financial and 
personnel management are en:pected to be common concerns. 

iii. Research Management Traininq 

A series of training activities aimed 
as increasing the research management skills of GOP participants
in Program-supported efforts will be carried out over the life of 
the project, both in-country and in the United States. Although
certain areas for training may now be identified, the exact 
format. sequencing, and topical focus will be determined on the 
basis of participant needs learned through project management
reviews, research progress reports, and meetings of the marage
ment suppor-t group. 

( a) Ma2nns~__ot S.,poctL G -oup-

A management support group will be

established and be of team members,will composed representatives
of relevant Pakistani institutions, and the USAID project
officer. The Ch, ef of Party serve as itswill chairman and will 
schedule regular meetings. Participation in the group will be a 
requirement of investigators for support. The group will have 
the following responsibilities: 
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(1) review proposed and on-going
research projects 
to coordinate these efforts 
and keep home
 
institutions informed of project activities;
 

(2) coordinate its activities with
 
the competitive grants program;
 

(3) identify opportunities for
collaboration between participating institutions, and individuals
 
and where possible assign responsibilities for making such colla
boration operational;
 

(4) assess all activities
practical applications and for
identify Pakistani institutions
 
through which the extension of research results might be done;
 

(5) identify special budgeting,
funding mechanisms, 
and staffing opportunities that can increase
 
the effectiveness of 
the research;
 

(6) discuss management development
needs for each project and provide resources to meet those needs;
 

(7) identify training requirements;
 

(6) provide feedback to the
Program management from GOP institutions about the conduct of the
 
Program;
 

(9) prepare a report of the
 
meetings to be distributed to all staff.
 

(b) In-country Training
 

Counterpart training will be an
integral part of every expatriate advisor's tasks. 
 This training
will often be informal, growing 
out of the relationship between

expatriate and local researcher during the course of the individual projects. In addition, training in 
research management will
be provided to participants from all supported projects and to
outside researchers as needs are 
identified. This training is
likely to take the form of 
workshops organized around 
 specific

problem areas, such as:
 

(1) interdisciplinary research
management: 
 methods for supporting interdisciplinary research

from policy and planning perspectives, budgeting, financial
trol, conteam selection and team building, professional and motivational enhancement, role definitions, research design, and pro
ject evaluations;
 

(2) proposal writing and project
design: a short 
 course to support the competitive grants
 
program;
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(3) microcomputer supported
 
management information systems: use of microcomputers for
 
administrative and management needs, 
 financial management,
 
personnel records, and simple data-based management;
 

(4) program management: The
 
Program Director will be called upon to offer workshops on
 
management of this program as an 
example of research and its
 
management;
 

(5) budgeting and finance manage
ment: to support research project development, implementation,
 
and reporting;
 

(6) information systems: access
 
to literature and other "networking" projects in progress and
 
obligations to make information available to next 
users.
 

(c) Training Overseas
 

Training will include long-term
 
degree training programs in the United States. Experience indi
cates that many of the returning participants ultimately become
 
research managers. Provisions will be made to give them some
 
managerial training as part of their 
graduate program. This may
 
involve 
 interning at a training or research institution, taking
 
special university courses, 
or attending USDA or other management
 
courses. 
 The regular visits of expatriate researchers to
 
Pakistan to work with local investigators on water management
 
research projects 
 are expected to create close relationships.

Building on these ties, local researchers will be funded to spend
 
time at research institutions in the United States or elsewhere.
 
They will work with counterparts, cooperating in the research
 
institution's activities. 
For optimal effectiveness, such visits
 
ought to last at least six months.
 

iv. Extension of Research Results
 

The utilization of research results
 
should be an imporant element in any research program. The
 
program has been designed with an awareness that researchers in
 
Pakistan frequently work in isolation and that findings are 
 not
 
disseminated or used. A high priority is the bringing of "next
 
users" into the research process. These include other
 
researchers, administrators, and extension specialists who will
 
build upon the results to reach their own objectives. The aims
 
of this extension of research results are as follows: (1) to
 
provide research-generated information to next users; 
 (2) to
 
increase the likelihood of adoption of research findings by
 
farmers; (3) to enable testing of technologies in a wider set of
 
environments than those where the technologies were initially

developed; (4) to improve initial technology development by

creating and strengthening feedback loops which provide better
 
program direction for researchers; (5) to stimulate contact
 
between researchers and extension agents and between both 
 these
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groups and end users to stimulate institutionalization of rela
tionships conducive to the improved extension of these results.
 

(a) Information Management
 

Pakistan's technical libraries have
 
only limited collections in water management which are
 
inadequately catalogued. They do not possess the equipment for
 
standard library services such as copying, management, and dis
tribution of materials. Nor do they have access to information
 
sources in the international scientific community. They appear to
 
mirror the situation of most Pakistani researchers, who are
 
typically isolated and have limited resources. To support the
 
research activities of this program, a permanently housed library
 
collection on water management must be established in Pakistan.
 
It will serve as a major resource in a self-sustaining water
 
management research program. This activity will:
 

(i) establish a functional re
search library in water management within IDFCRC which has a
 
governmenrt mandate to function as a documentation center for
 
water management;
 

(2) implement a system to capture

and disseminate Pakistani materials related to water 
 management
 
including those generated by this program;
 

(3) establish a system for the
 
continuing receipt of journals, serials, monographs, and other
 
materials;
 

(4) develop a functioning linkage
 
among librarians with water management collections in Pakistan;
 

(5) establish a system linking

Pakistani technical librarians with international resources;
 

(6) develop a functioning nation
wide information and referral system related to water management
 
in Pakistan.
 

Towards those ends, the following actions will be taken:
 

(1) The pending PC-i of IDFCRC 
will be supported to create a collection on water management 
capable of providing library functions: journal and book 
dissemination, current awareness services, bibliographies, and
 
interlibrary coordination. Collection and cataloging of
 
Pakistani water management documents should be included in their
 
activities. A microcomputer system will be provided to manage

this system and to track work in progress, facilitate linkages
 
between people and institutions, and coordinate training and
 
scheduling activities. Staff will be trained in design and
 
communication skills and in the operation of the equipment.
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(2) A joint committee of technical

librarians from IDFCRC, WAPDA, the Center of 
Excellence for Water
 
Resource Engineering, PARC, University of 
Agriculture at Faisala
bad, University of Agriculture at 
Tando Jam and University of

Agriculture at Peshawar will be formed to 
coordinate collabora
tive efforts, including interlibrary networking. Based on their
 
participation and interest, 
 equipment may be provided 
to their
 
libraries to facilitate this information exchange.
 

(3) Several card duplicators will
be purchased and distributed to those agriculture and technical
 
libraries 
which have important documents for the PARC/AGRIS net
work, an FAO-supported international 
 agricultural information
 
system.
 

(b) Training for Next Users 

Next users have usually been leftout of the research process which mak:es the results less relevant 
to them. In Pakistan, next users, such as administrators and 
extension specialists, do not understand research reports 
and

often 
 do nct know how to implement the findings. Moreover,

because of traditional divisions of 
institutional responsibility
to develop the research and to disseminate it, the next user has 
not participated in developing the technology and may have little 
inclination to accept it as appropriate for the field 
situations
 
he knows best. Training in the uses of research 
results for
 
problem identification and project planning, 
 implementation, and
 
evaluation will be provided to these in
users. WAPDA Academy

Tarbela already trains senior, 
 middle and junior level engineers

in management skills and would like to incorporate such training

into its program. Formal training will 
also be provided to

extension specialists in workshops. 
 This training will be most

effective if 
 it preceeds their involvement in actual 
 research
 
projects.
 

(c) !xchanqges between Researchers and
 

Extension Sgecialists
 

Typically, researchers and exten
sion specialists work 
in separate institutions, even within 
 the
 
same Ministry, and have little to do with each other 
 although

they have many common objectives. 
 The Program proposes to over
come this 
obstacle by encouraging the joint participation of
 
researchers 
and extension specialists. It is proposed that

extension specialists be involved as early as possible 
in the
 
research process for they have a unique understanding of farm
level problems and constraints. 
 In those projects which are

farm-level oriented, 
 extension specialists ought to be research
 
team members. 
 One method could be posting of extension officers
 
at Mona to work with research staff. Conversely, researchers
 
could 
 serve periods in extension units, including the OFWM

training centers, 
 where they would be incorporated into the
 
teaching programs and 
work closely with the extension department

in making its curriculum more "problem solving" oriented.
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(d) Seminars and Conferences
 

Seminars will be held at regular

intervals that 
involve primarily "in-house" personnel, both expa
triate and local. 
 They will provide an opportunity to Pakistani
 
research workers to present their own or 
related research work to

their peers for information and critique. Travelling seminars
 
involving expatriates in residence, 
 national professionals, and.
 
in some cases, special consultants as instructors will be taken
 
to various centers where research is underway. Subjects will 
be
 
selected to 
 fit local needs as expressed by participants in
 
meetings of the management support group and in research progress

reports. In addition, 
 the program will sponsor national
 
conferences based on its water management research. Papers will
 
be presented by team researchers on 
ongoing and completed re
search projects. Government officials and other users 
 will be
 
encouraged to attend.
 

In Pakistan, researchers are 
isolated from other researchers and
 
the international 
scientific community. Much can be learned from 
participation in international 
conferences where colleagues meet
 
and papers are given. Researchers will be encouraged to submit
 
papers for project review. Participation will be competitive,

based on 
merit and quality of presentation.
 

(e) Review Committee for Report
 
Dissemination 

In order to keep all research
 
working papers and technical reports at a high level, 
 a review
 
committee will be established. The committee will assess clarity

of style and persuasiveness of 
 analysis. Assistance in re
drafting the reports will be provided by team members 
as re
quired. Drafts 
must be submitted to the committee for review
 
before they are 
duplicated and distributed. Its members will
 
include some of the 
core team members and principal
 
investigators.
 

(f) Collaboration with MART
 

The Water Management Research
Program and the Management of Agricultural Research and
 
Technology (MART) Project share the 
3bjective of improving the
 
capability of Pakistani institutions and reseachers 
to conduct
 
and manage research. MART's activities, scheduled to begin 
in
 
the second half of 1985, are largely limited to PARC and its
 
associated institutions. The Program also expects to work colla
boratively with some of 
these centers. As such, joint ventures
 
with MART in organizing the foilowing activities will strengthen

research networks: (1) training activities where water is a
 
primary concern; (2) and
workshops on proposal preparation

project management; (3) sponsorship of 
seminars on research
 
topics; (4) 
 pilot testing of technology transfer arrangements

similar to those planned for the Islamabad District; (5) publi
cation of a water research information newsletter; (6) creation
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of a review board ifor funding small water management projects;
(7) use of short-term specialists; (8) participation in re
search program management meetings.
 

v. Etim.t.ed Ests
 

Most of 
the funding for the activities
 
included under research management are included in 
the budgets

for individual research projects and the budgets for 
 supporting

the long-term team. The exceptions are short-term technical
 
assistance and support for 
the research management training acti
vities and the information systems development proyram. The esti
mated costs of these activities are shown in Tables 3 and 4.
 

b. Competitive Grants Prora m 

i. Introduction
 

The research projects initially

recommended for implementation cannot 
cover all topics relevant
 
to water management research. Nor 
will the projects be able to
 
involve directly the majority of scientists and engineers who
 
could contribute to the scientific base for 
 water management.

Accordi ngl y., 
 a competi ti ve research grants program will be
 
established with the following objecLives: 
 a) to enable a wider
 
selection of scientists and engineers to 
 contribute to the
 
research program and b) to strengthen the research capacity of
 
institutions by increasing the capability of 
individual resear
chers to plan, develop, implement, and manage research programs

and to disseminate research results effecti' be
ly. Grants will 

made to personnel of universities, research institutesand
 
government agencies organized to conduct research. 
 Each grant
will be made to an individual researcher through his institution
 
and must be 
 accepted by an authorized representative of the
 
grantee institution. 
 To apply for a grant, the prospective

principal investigator must obtain supervisory approval prior 
 to
 
forwarding the application for consideration for funding.
 

ii. Resear-Ch FE ss
 

Proposals may be submitted for research
 
on any aspect of irrigation water management, but proposals most
 
likely to be funded are 
those which address the priority research
 
areas. Since the main thrust of the competitive grants program is
 
institution-building, a limited number of 
grants may be awarded
 
for research deemed of lesser priority. In this case, the need
 
to develop the capability of the grantee institution in the
 
specific discipline must be fully documented as necessary to the
 
institution's long--term 
continued involvement in irrigation water
 
management research.
 

(a) Research Areas
 

Research funded under the 
 grants
 
program will cover small, 
 discrete topics rather than 
 large,
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--------------------------------------------------------------------------------------------

"rADLE 3.
 

RESEARCH MANAGEMENT ESTIMATED COSTS
 

FY 85 FY 86 FY 87 FY 88 FY B9 TOTAL
 

DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE
 
ITEM COST COST COST COST COST COST COST COST COST COST COST COST
 

1.SALARY
 
Short-term TA 10,OBO 15,870 25,950
 

2.FRINGE BENEFITS 2,540 3,990 6,530
 

3.WORKSHOPS
 
Management support 500 
 2,000 2,000 2,000 1,000 7,500
 
Kanagement training 2,000 4,000 6,000 5,000 2,500 19,500
 

4.CONFERENCES
 
InPakistan 
 2,000 5,000 5,000 5,000 3,000 20,000
 
International 5,000 7,50n 15,000 22,500 25,000 75,000
 

5.TRAVEL
 
International 6,400 10,080 
 16,480
 
Intl. per dies 800 1,260 2,060
 
InPakistan 11000 1,575 2,575
 
Pakistan per diem 3,920 
 6,160 10,100
 

6.OPERATING EXPENSE 500 2,500 1,575 t,000 
 5,000 5,000 2,500 2,075 20,000
 

7.INDIRECT COSTS (25%
 
of items 1-6) 5,080 4,230 8,194 7,814 0 8,250 0 9,875 0 8,500 13,274 38,669
 

8.SUBTOTAL 25,400 21,150 40,969 39,069 0 41,250 0 49,375 0 42,500 66,369 193,344
 

9.CONTINGENCY (10%) 
 2,540 2,115 4.097 3,907 0 4,125 0 4,938 0 4,250 6,637 19,334
 

IO.TOTAL 27,940 23,265 0 45,375
45,066 42,976 0 54,313 0 46,750 73,006 212,678
 

11.6RAND TOTAL 51,205 88,041 45,375 54,313 46,750 285,684
 

NOTES:
 
(1)Rupee costs are shown indollar equivalents
 
(2)Total shorL-term technical assistance person months: 5
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----------------------------------------------------------------------------------------------

TABL-E 4.
 

INFORMATION SYSTEMS ESTIMATED COSTS(1)
 

FY 85 
 FY 86 FY 87 FY 88 FY 89 TOTAL
 

DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR 
 RUPEE DOLLAR RUPEE
 
ITEM COST COST COST COST COST COST COST 
 COST COST COST COST COST
 

1.SALARY
 
Short-tera TA 10,080 10,580 11,120 
 31,780
 

2.FRINGE BENEFITS 2,540 2,660 2.800 
 8,000
 

3.LOCAL HIRE
 
Prof. staff
 
Supoort staff
 

4.TRAVEL
 
International 6,400 6,720 7,060 
 20,180
 
Intl, er diem 800 840 
 880 
 2,520

InPakitan 1,000 1,050 1,100 
 3,150

Pakistar, per diem 3.920 4,120 4,320 
 12,360
 

5.OPERATING EXPENSE 1,000 5,000 1,050 18,000 1,100 15,000 15,000 15,000 3.150 68,000
 

6. INDIRECT COSTS (25%
 
of items 1-3,5,6) 5,205 2,480 5,463 5,793 5,740 5,105 0 3,750 
 0 3,750 16.408 20,878
 

7.COMMODITIES 213,059 30,000 30.000 30,000 
 30,000 333,059
 

8. SUBTOTAL 239,084 12,400 57,31- 28,96-3 58,700 25,525 30,000 18,750 
 30,000 18,750 415,097 104,388
 

9.CONTINGENCY (0%) 23,908 
1,240 5,731 2,896 5,870 2,553 3,000 1,875 3,000 1,875 41.510 10,439
 
....................-.................. 


....------------------------------------------------------------------------
I0.TOTAL 262.992 13,640 63,044 31,859 64,570 
28,078 33,000 20,625 33,000 20,625 456,606 114,826
 

1l.SRAND TOTAL 276.632 94,903 92.648 53,625 
 53,625 571,432
 

NOTES:
 
(1)Rupee costs are shown indollar equivalents
 
(2)Total short-term technical assistance person months: 6
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comprehensive studies. 
 "This approach is consistent with the 
objective of teaching researchers to plan, develop, implement, 
and manage research and disseminaLe results effectively. Examples
of possible topic:s for funding by the competitive grants program 
are on-farm agronomic: practices, water management policy issues, 
standard design procedures for small diversion structures at 
 the
 
headworks of privately-managed canals, socioeconomic impact 
 of
 
new irrigation technol ogi es, and improvements in watercourse
 
structures.
 

(b) Submission and Apnova1 
o F'goMol. 

Research proposals may be submitted
 
at any time, but funds for starting a research grant will be
 
provided at a fixed time each year 
- the exact time to be deter
mined during implementation. Scientists seeking grant support
 
will first submit a brief preproposal. The preproposal will
 
contain: (1) a research project title, (2) the name of
 
principal investigator and institution, 
 (3) a description of the
 
problem addressed by the proposed research, 
 (1) an analysis of
 
the problem (its extent, 
 how it impedes production, who it
 
affects, etc.), (5) an indication of how the proposed research
 
will contribute to solution of the problem, (6) 
an explanation of
 
how research results could be used, (7) a tentative schedule, and
 
(0) estimate of cost.
 

The preproposals will be reviewed by a panel of selected scien
tists. Based on their review, the preproposal may be rejected,
 
sent back to the proposer for revision, or accepted as potential
ly fundable. If the project is potentially fundable, the princi
pal investigator -ill be asked to 
prepare a formal proposal and
 
grant application. A member of the implementation team (either
 
long-term or 
 TDY) will be asked by the Research Program

Srecialist to co]laboratt Aith the Pakistani proposer to develop
 
the formal pr-oposal and wallaborate during the period of the
 
grant. The formal proposal will be received, peer reviewed, and
 
approved or returned to 
the proposer for r-evision. All prepropo
sals and grant applications will be sent to the Pakistani insti
tution selected 
 to oversee this grant program during the
 
implementation phase.
 

The Irrigation Drainage and Flood Control Research Council
 
(IDFCRC) is proposed as the institution responsible for the
 
competitive grants program. Such responsibility would be consis
tent with 
 an objective of IDFCRC to organize, coordinate and
 
promote research in the various fields of 
hydraulics, irrigation,
 
drainage, reclamation, tubewells and flood control. 
 Its other
 
objectives include making grants--in--aid for specific schemes to
 
universities and other research institutions in Pakistan, and
 
establishing 
a library. Thus, thr institutional linkages needed
 
for the competitive grants program may already be in place 
 with
 
iDFCRC. The information gathering, cataloguing and 
dissemination
 
activities of the library will 
assist the grants program through
 
provision of 
ready access to details of current and past research
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in the_=e areas to the scientific community.
 

The formal grant applications will be prepared in a style similar
 
to that used for the Foreign Agricultural Research Grant Programs
 
of the International Research Division of USDA (Annex K). The
 
Far Eastern Regional Research Office (FERRO) of USDA funds 
 a
 
grant program through PARC under 
the Special Foreign Currency 
Research Program (SFCF). Cooperative links could be formed 
between SFCRP and the competitive grants program to the mutual 
benefit of both in promoting research on irrigation water manage
ment in Fakistan. 

i :ii. _e.ti ng Re~uirements 

Reports of research progress will be
 
submitted semi.-annually. These reports will be due 
 from all
 
projects on the same date so that workshops involving all 
 gran
tees can 
be held. The reports will include technical progress,
 
problems encountered, and plans for next six months. A final
 
report will be required at the end of the grant period. While
 
the reports are requi-ed of all grantees, the researchers are
 
encouraged to publish their research results outside the program.
 
They will be encouraged to submit items for the water research
 
inf ormation newsletter
 

Other- requirements for submitting technical and fiscal reports
 
wil be patterned after the SFCRP (Annex K).
 

iv. Research and Funding Duratior.
 

Normally projects vill be approved for a
 
maximum oF two (2) years. Funding will be provided separately
 
for each year of project duration.
 

v. Estimated Costs
 

The principal investigator's salary will
 
be paid by his :institution, but the grant would provide funds for
 
junior engineers or agriculture o.ficers, junior research assis
tants, field assistants and laborers in 
addition to materials,
 
travel, equipment and other operational costs.
 

A typical grant project is expected to cost about Rs. 350,000 
($25,000) per year. It is expected that, on the average, every
 
five grants will require one TDY scientist (two one-month trips
 
per year) to complement support from the resident team.
 

The first year of implementation will be spent developing the
 
details of the competitive grants program, soliciting prepropo
sals, reviewing f:ormal proposals and grant applications, conduc
ting workshops, and awa-ding grants. These activities must begin
 
with Lhe start of the implementation phase. It is anticipated
 
that the first grants will be awarded in the second year of
 
implementation. An estimated 5 grants will 
be awarded in Year 
Two, 10 grants in Year Three and 15 grants in Year Four. 
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The estimated costs of the competitive grants program are 
presented in Table 5. They include expenses for short-term 
technical advisors as well as grant funds to be awarded to 
Pakistani scientists to support their research efforts. 

c. Traing
 

i. Inr Ddct.on
 

The number of well-trained scientists 
and engineers invc,lved in water management research is limited in 
most Pakistani institutions, parLi,cularly i.n certain disciplines. 
In addition, many reoearchers who were well-trained at the begin
ning oe their careers have not kept up with technological advan
ces in their areas of specialization. A related problem is that 
many of these researchers have had little, if any, training in 
plann:i ng, developi,ng and managing research programs. Better 
trained research p.rsonnel are needed at al1 levels (program 
director, principal investigator, technician and support staff 
l.evels) to make l.ast ng 'a[i1 stan"s water- manage.i improvements in 
ment research capabilities. Meeting this objective will require 
the development and implementation of traini, ng programs designed 
to in-rease the supp 1 y of wel l-.trai ned research personnel and 
upgr-ad e presentL staff in water managemernt-related areas. Provi
sions have been made in the work proposed in this report to 
develop and implement training programs needed to do this. 

Training is one of the most effective ways of achieving the 
institution-building goals of th:is program since it can result in 
long-term improvements in the capability of Pakistani institu
tions and researchers to develop and carry out effective research 
programs. 

Development of an ef:ective training program for researchers 
involved in water management will require that training be close
ly integrated in the research program. It will, for example, 
require that members of the implementation team be involved in 
selecting Pakistani studenLs for training in the U. S. or 
elsewhere as well as in guiding and supervising their research 
when they return to F:akistan to complete their theses. For these 
and reasons ment:iono in the follwing paragr.phs, it is strongly 
recommended that the training prposed be managed as an integral 
part of the Water Mainagement Research Program. 

_ranin Rej.i rc2e 

Two types of training requirements have 
been identified by the design team. One is for training the 
Fakistani personnel required to carry out the research projects. 
Specific technical areas were identified in several of the pro
posed research project.s and in some of the proposed institution
building activities,. Included are requirements for long-term 
graduate degree traini ng at U.S. institutions as we] as reouire
ments for several types of short-term training. For example, the 
project on Develoment of Groundwater-Surface Water Models re
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1-EALE 5.
 

COMPETITIVE GRANTS PROGRAM ESTIMATED COSTS
 

FY 85 FY 86 FY 87 FY 88 FY 89 TOTAL
 

DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE
 
ITEM COST COST COST COST COST COST COST COST COST COST COST COST
 

1.SALARY
 
Short-term TA 10,080 10,580 22,240 23,320 66,220
 

2.FRINGE BENEFITS 2,540 2,660 5,600 5,880 16,680
 

3.TRAVEL
 
International 6,400 6,720 14,120 14,800 
 42,040
 
Intl. per diem 800 840 1,760 1,840 5,240
 
InPakistan 1,000 1,050 2,200 2,320 6,570
 
Pakistan per dies 3,920 4,120 8,640 
 9.080 25,760
 

4.OTHER DIRECT COST 1,000 1,050 2,200 2,320 6,570
 

5.INDIRECT COSTS (25X
 
of items 1-4) 5,205 1,230 5,463 1,293 11.480 2,710 12,040 2,850 34,188 8,083
 

6.RESEARCH GRANTS 125,000 375,000 250,000 
 750,000
 

7.SUBTOTAL 26,025 6,150 27,313 131,463 57,400 388,550 60,200 264,250 170,938 790,413
 

B.CONTINGENCY (10%) 2,603 615 2,731 13,146 5,740 3B,855 6,020 26,425 17,094 79,041
 

II.TOTAL 28,62B 6,765 30,044 144,609 63,140 427,405 66.220 290,675 IB,031 869,454
 

12.GRAND TOTAL 35,393 174,653 490,545 356,895 
 1,057,485
 

NOTES:
 
(1)Rupee costs are shown indollar equivalents
 
(2)Total short-term technical assistance person months: 12
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quires 2 Ph.D. and 3 M.S. degree programs for successful 
implementation. Both formal and informal training programs are
 
required to train four sailaba irrigation experts for the pro
posed Baluchistan research project on Irrigation Systems Outside 
the Indus Basin. Requirements for training 6 Ph.D., 16 M.S. and 6 
non-degree students are identified in the proposed research pro
jects.
 

There is also a need to provide both formal and informal training
 
opportunities to the broader community of Pakistani personnel
 
involved in water management research. This could include GCP
 
personnel who are developing, implementing and managing water
 
management-related programs as well as University personnel who
 
are involved with educational programs. It is strongly recommen
ded that training opportunities be extended to faculty of educa
tional institutions involved in water-related fields. The future
 
stream of trained manpower for water management programs will
 
come from Pakistani institutions. 

iii. Formal Training 

Formal training will be needed in a
 
number of disciplines including agricultural economics, agronomy, 
anthropology, engineering, hydrology, sociology, soil science and 
water resources. It is anticipated that most of the demand for 
formal training will be -for graduate degree training at U.S. 
educational institutions. In some cases, there may be a need for 
students to upgrade their- skills by taking formal coursework in 
non-degree programs. In either case, fellowships and other sup
port will be needed for training at U.S. institutions. 

Students going to the U.S. for graduate degrees will take their 
coursework in the U.S. and then return to Pakistan to complete 
their thesis or dissertation research. Their research will be 
done on a sponsored research project and will contribute directly 
to the objectives of the project. Scheduling their time in the 
U.S. and their involvement in project research will require
 
careful planning and coordination by the implementation team,
 
particularly when the research involves field-type research.
 
Since many of these students will ultimately become research
 
managers, provisions should be made for them to receive
 
managerial training while in the U.S. either as a part of their
 
coursework or through short courses on management. 

vi. Informal Training 

Informal training will be one of the
 
main approaches used to upgrade the skills of Pakistani research 
staff on a continuing basis. Most of this training will related 
directly to sponsored research activities and will be arranged 
and coordinated by the implementation team. This will be parti
cularly true for the proposed short-term in-service and 
internship training programs since they will relate directly to 
the proposed research project. Tne types of informal training 
programs that will be conducted include: 
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(a) Seminars and workshops which will be
 
held at regular inter-val s and will involve 
both local and
 
expatriate personnel. 
 They will provide Pakistani researchers
 
with an opportunity to present their own or 
related research work 
to their peers for information or- critique. 

(b) Short-term (two to six weeks) in
service training in the U.S. 
 and Pakistan on technical topics

related to program activities. Example topics might include
 
irrigation system planning, groundwater modeling, and computer
 
use. Annual USDA shor-t courses could be used to provide some of
 
this training. 

(c) Short-term ( o months)-si, twelve 
internships at U.S. 
 reearc-h centers such as the Irrigated Agri
culture Research and Extensioo Center at Prosser. Washington or 
the Snake River Conservation Research Center at Kimberly, Idaho.
 
The Pakistani scientists selected 
for this type of training will 
work under the direc:tion of a senior U.S. scientist on an ongoing
research project. The emphasis of this training will be on
 
upgrading the research 
 and technizal skills of the 
 Pakistani
 
scientists., 
 Upon return to Pakistan, they will be expected to
 
put these skill s.to use on 
an active resez.rch project. An example

of an internship program which would be available at 
the Snake
 
River Conservation Research 
 Center is presented in Annex L.
 
Similar internships will be available at 
 Prosser, Washington

Center and at the Northwest Watershed Research Center in 
 Boise,
 
Idaho.
 

(d) Scientist/faculty exchanges between
 
Pakistani and U.S. institutions can 
be done on a limited basis.
 
Mutually agreeable arrangements relative to assignments and time
 
periods would have to be worked out on an a hgc basis. 
 One
 
source of U.S. participFants would be university faculty on 
sabba
tical. U.S. partLcipnt-s 
 in this program will be expected to
 
work on 
some aspect of water management while in Pakistan. 
 Paki
stani participants will 
be given an opportunity to obtain addi
tional training a 
 needed to upgrade their technical skills in
 
water management-related areas.
 

(e) Short-term training and observa
tional tours to non-U,.S,. sites to examine both operational and
 
research programs as they relate to water 
management problems in
 
Paki stan.
 

In addition, the implementation team will be involved in 
 provi
ding informal on-the-job training as an integral part of their
 
duties. Training on research program development and management

will 
 be provided to support the proposed competitive grants

activity. Training 
 on other research--related topics such as
 
research methods, data analysis and computer 
use will also be
 
provi ded.
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A summary of estimated training r-equirements is given in Table 6. 
Included is U.S. and third country training as well as training 
in Pakistan. 

vii. Estimated CusL4 

The estimated costs for training are
 
shown in Table 7. Included are both U.S. and in-country training
 
costs.
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-----------------------------------------------------------------

-----------------------------------------------------------------

-----------------------------------------------------------------

TABLE 6.
 

Estimated Training Requirements
 

Type of Length of Estimated Number of
 
Training Training Participants
 

A. U.S. or Third Country Training
 

I 
1. 	 Ph.D. Degree 42 months 6
 

2 
2. 	 M.S. Degree 24 months 32
 

3. 	 Non-Degree 12 months 16
 

4. 	 Short-term,
 
In-service 1 month 40
 

5. 	 Short-term, 
Internships 6 months 18 

6. 	 Science/Faculty 
Exchanges 12 months 	 6
 

B. Pakistan Training 

1. 	Seminars & Workshops 1-5 days 400
 

2. 	 Short-term, 1 month 60 

1 
Includes 30 months in the U.S. and 12 months in Pakistan.
 

2 

Includes 18 months in the U.S. and 6 months in Pakistan.
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---------------------------------------------------------------------------------------------------

- -- - -- -- -- -- -- - - -- - -- -----------------------------------------------------------------------------

T'ALE 7.
 

TRAINING ESTIMATED COSTS
 

FY 85 FY 86 FY 87 FY 8B FY 89 TOTAL
 

DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE
 
ITEM COST COST COST COST COST COST COST COST COST COST COST COST
 

1.TRAINING
 
InUnited States
 
long-term 71,400 599,760 791,250 354,600 57,960 1,874,970
 
short-term 31,000 260,400 348,840 157,960 30,160 828,p360
 
InPakistan 7,500 26,000 28,000 2000 9,000 99,500
 
Third country 15,000 15,000
 

2.INTERNATIONAL
 
TRAVEL(one-time) 15,970 132,300 174,260 78,000 12,BOO 413,330
 

3.INDIRECT COSTS
 
25% of training 1,875 6,500 7,000 7,250 2,250 24,875
 
inPakistan
 

4.SUBTOTAL 102,400 25,345 860,160 164,800 1,155,090 209,260 512,560 114,250 88,120 24,050 2,718,330 537,705
 

5.CONTINGENCY (10%) 10,240 2,535 86,016 16,480 115,509 20.926 51,256 11,425 8,812 2,405 271,833 53,771
 

6.TOTAL 112,640 27,880 946,176 181,280 1,270,599 230,186 563,816 125,675 96,932 26,455 2,990,163 591,476
 

7.GRAND TOTAL 140,520 1,127,456 1,500,785 689,491 123,387 3,581,639
 

NOTES:
 
(1)Rupee costs are shown indollar equivalents
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VI. IMPLEMENTATION PLAiN 

A. Strae
 

It is not sur'prising that water management needs
 
improvement everywhere or that research programs to delineate
 
solutions are often incomplete and uncoordinated. Successful
 
management techniques and research programs cannot be predeter
mined for any particular system because of these complexities.
 
Therefore, the strategy of this program is to start
 
conservatively and build on experience until a viable nationwide
 
research effort is in place. Several components are necessary
 
and 	must ne dealt witm. Research coordination, planning, imple
mentation, analysis, reporting and dissemination of results are
 
all elements of a complete research program. To improve these,
 
methodologies must be developed and training provided while
 
keeping in view that the basic purpose is to evolve a research
 
system that improves over time.
 

The system will be built while research and training are being
 
done; the concept being that it is better to let the system
 
evolve in a dynamic process. Considerable effort will be devoted
 
to development and refinement of a coordinated system. Research
 
output wili be a by--product of building the research system.
 
Training will involve long-term training, but just as important,
 
is the organized hands-on training provided through the conduct
 
of the research program.
 

Empert guidance and assistance will be provided to all phases of
 
the Program with long-term and short-term technical assistance.
 
Initially, overall coordination will depend heavily on the con
tractor. It is planned, however, that this responsibility will
 
eventually shift to a permanent GOP unit.
 

The Program will be implemented with the arrival of the in
country team as soon as a contract is signed. Initially only two
 
members of the team would arrive since the work plans for the
 
research projects cannot be developed before initiation. These
 
two, with short-term technical assistance, will assist with this
 
development phase. The in-country team would be constituted as
 
follows:
 

1. 	Chief-of-Party - arriving at initiation for 48 months
 

2. 	 Social Scientist - arriving at initiation for 46 months
 

3. 	 Research Program Specialist - arriving during 4th month
 
for 36 months
 

4. 	 Hydrologist - arriving during 6th month for 40 months
 

5. 	 Irrigation Agronomist - arriving during 10th month for
 
36 months
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In total, 104 person-months of short--term technical assistance is 
planned. This is equivalent to approximately 10 person-months 
for each a:tivity. 

B. 	 Schedule 

Program activities will take place over a period of 
four years. The schedule presented is based on the assumption 
that a contract will be signed and that implementation can start 
on April 1, 1985. All dates are keyed to that start-up date. If 
this date is delayed all dates presented, with the exception of 
training and work plan preparation, can be shifted accordingly.
The long-term training dates are designed to match university

calendars and annual work plans will always be prepared in 
August/September because that is near the end of the fiscal year
but, more importantly, it is just prior to the rabi season. A 
detailed implementation schedule for the first 17 months follows. 

I. Fre-Imper!ent_atin (under eistincl con tract) 

Jan. 1-March 31 a. Collaborate with USAID and 
approps-iate GOF agencies in 
refinement of proposals and 
development of PC-Is. 

b. 	 Provide short-term TA to WAPDA 
regarding development of a 
water data management system.
 
WAPDA is doing this now and 
have asked for help. 

c. 	 Negotiate long-term "greement
 
between AID and UI.
 

d. 	 Finalize selection of long
term 	team.
 

e. -Order equipment and vehicles
 
for office support. 

f. 	 Initiate approval for computer
 

purchase. 

2. Mobilization 

April 1985 	 Arrival of COF and Social
 

Scientist. 

May 1985 	 In-country office furnished, 
housing arranged. 

May 1985 	 Office support staff recruited. 

June-July 1985 	 Refinement of PC-Is for all
 
components.
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July 1985 	 Interview and select (with GOP)
 
long-term training candidates for
 
first phase.
 

July-Aug. 1985 	 Refinement of first year work 

plan4.
 

August 1985 
 Management Specialist arrives.
 

August 1985 	 Long-term trainees (first phase)
 
depart.
 

September 1985 	 Begin organization of research
 
management by meeting with GOP
 
proposed researchers and managers.
 

Septembe- 1985 	 Order commodities for program
 
components approved for start-up.
 

October 1985 	 Hydrologist/modeler arrives.
 

January 1986 	 Irrigation agronomist arrives. 

3. First-Year Wor: Plans -- Res arch Projects 

The following plans and schedules were developed as if all 
projects would be initiated on I September 1985. Undoubtedly 
some projects can be initiated before this date. The Integrated
 
Watercourse 
Management and Water User 	Involvement Projects will
 
receive priority attention because the first-to-arrive field 
party members will be directly involved with them. Several may 
not be approved until after 1 September 1985. At any rate, the 
schedule will necensari!y be keyed to the actual start-up date 
for each project. The plans presented here will be refined 
during the first four-year period. 

Inte&2ated Water:our se Man~aement 

July-Aug. 1985 	 Development of water and crop 
monitoring program with 	one month
 
short-term TA. 

Sept. 1985 
 Select, with Mona, the research
 
site. 

Oct. 1985 	 Install the monitoring system at
 
the research site. Check and
 
refine methodologies.
 

Nov. 1985 	 Start collecting data under 
monitoring program with the wheat 
pre-irrigation. 
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Nov.-Dec. 1985 	 Make thorough reconnaissance survey 
of the project area. Use data 
collected to identify major prob
lems. Use as educational exercise 

for Mona, Irrigation Dept., 
Monitoring & Evaluation Unit, and 
UI. Prepare a detailed description 

of project areas. 

Jan.-April 1986 	 Frequent visits to monitoring crews 
to check implementation problems. 
Organize visit at least 
fortnightly. Work with Ag Exten
sion to inform farmers of the 
program. 

June 1986 	 Workshop to present summary of 
monitoring data. Using the data, 
delineate problems found and 
describe possible interventions to 

be tested during following year. 
Refine monitoring program if 
needed. 

July-Sept. 1986 	 Continue moniLoring program during
 
kharif season.
 

Aug. 1986 	 Decide on interventions to be
 
tested.
 

Sept. 1986 	 Prepare work plans for next year.
 

Sept.-Oct. 1986 	 Install necessary infrastructure
 
for interventions to be tested. 

Surface Drainage and Water Table Control 

Oct.-Nov. :1995 	 Review and analyze existing data on
 
SCARF tubewells and assemble
 
information regarding tile drainage
 
in Pakistan.
 

Nov.-Dec. 1985 	 Review data at hand and design a
 

program to collect data where voids
 
are apparent.
 

Jan.-Mar. 1986 	 Install data collection equipment 
and initiate the program of 
collection. Begin to develop the 
micro-computer models to store data 
and analyze them with respect to 
water table response to various 
drainage methods. 
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Aug. 1906 TesL the developed models with 
available data and revise models 
and data collection, if necessary. 

Sept. 1986 Prepare plan for field installation 
of drainage methods. Prepare work 
plan for next year. 

Public and FMivate T 1bewells 

Oct.-Nov. 1985 	 Collect, review 
 and analyze
 
existing data on tubewells. Collect
 
information regarding the problems
 
affecting tubewell performance and
 
useful life. These records are
 
available in various files but need 
to be assembled for a large number 
of specific wells. 

Dec.-Feb. 1986 	 Analyze data and records 
regarding
 
causes of tubewell deterioration.
 
Design a field testing program 
to
 
test some of the wells reviewed in
 
data collection. Select the wells
 
to be further tested.
 

March-April 1986 	 Visit each test-well site and in
stall equipment (facilities for 
measurement, piezometers. observa
tion wells, etc.) 

May-Aug. 1986 	 Collect data on test wells. 

Aug. 1986 	 Analyze all data and develop a 
program to field test rehabilita
tion techniques. 

Sept. 1986 	 Initiate field rehabilitation
 
research program and prepare work
 
plans for the next year.
 

Irrigtion SysteTs Outside the indus Basin 

Oct. 1985 
 With Govt. of Baluchistan
 
involvement, select 4 trainees for
 
the project.
 

Nov. 1985 	 Reconnaissance survey of small
scale/sailaba systems in Baluchis
tan with GOB officials, the
 
trainees and TDY specialist.
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Dec. 1985 	 Prepare a report on reconnaissance
 
findings and recommendations for
 
training, and design a data
 
collection system for baseline
 
study of small-scale irrigation.
 

Jan. 1986 	 First trainees depart for U.S.
 

Feb. 1986 	 Refine survey techniques for
 
baseline study.
 

Mar.-Aug. 1986 	 Remaining trainees carry out
 
baseline study. Frequent visits to
 
project area required. 

Sept. 1986 	 Analyze existing data to determine 
further needs of data collection.
 
Start design of intervention
 
techniques. Prepare work plan for 
next year. 

Encouraing Water User Ivlvment in Better Water 
Man agementI 

Sept. 1985 	 Select students at Quaid-i-Azam
 
University.
 

Oct.-Nov. 1985 	 Students begin training program. 

Nov. 85-Jan. 1986 	 Design field research programs for
 
students. 

Mar.-Apr. 1986 	 Select watercourse sites for 
research.
 

May 1986 	 Students finish training program
 
and initiate field research
 
program. 

May-Sept. 1986 	 Frequent visits by Social Scientist
 
and Quaid-i-Azam University staff
 
and other collaborators to research
 
sites.
 

Sept. 1986 	 Prepare work plans for next year.
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Development of Groundwater-NSurfae Water Models 

Aug. 1985 	 Participating staff selected.
 

Sept.-Nov. 1985 Study available models to ascertain 
their adaptability to micro or mini
 
computers. 

Nov.-Dec. 1985 	 Evaluation of number and level of 
expertise of systems analysts in 
concerned Pakistani institutions. 

Jan.-Feb. 1986 	 Delineate requirements for data 
management programs in operating
divisions of WAPDA and Provincial 
Irrigation Departments. 

Mar. 1986 	 Select appropriate model (s) for 
further development and adaptabili
ty to micro or mini computers. 

April 1986 	 Develop data management programs
 
incorporating the various types of
 
surface water data available.
 

May 1986 	 Evaluate other models (U.S.-based)
 
for adaptation in Pakistan.
 

June-Aug. 1986 	 Refine model and select areas to
 
calibrate model and verify their
 
utility under varying hydrogeologi
cal conditions.
 

Sept. 1986 	 Prepare work plan for next year.
 

Farm Natoer- l anage,..nenw 	 t 

Sept. 1Y85 	 Review existing/planned projects at 
Mona, LIM, Faisalabad University. 

Sept.-Oct. 1985 	 Select studies to become a part of
 
the project during rabi 85/86.
 

Nov. 1985 	 Conduct test on wheat planting
 
techniques at Mona. Short-term TA
 
needed. 

Nov.-May 1'986 Conduct rabi experiments with 
frequent field visits by project
 
scientists.
 

May 1986 	 Workshop to present and discuss 
rabi results and to plan kharif 
trials. 

-60



June-Sept. 1986 	 Conduct kharif trials. 

Sept. 1986 	 Prepare work plans for next year. 

Beyond WaRtercoLrse Improvement 

Oct. 1985 	 Select staff from Watercourse
 
Monitoring and Evaluation
 
Directorate for training in
 
microcomputer use.
 

Nov. 85-Jan. 1986 	 Training in computer use for selec
ted participants and training in
 
research methods to wider staff.
 

Feb.-Mar. 1986 	 Review watercourse evaluation data 
set. 

Apr.-May 1986 	 Computer entry of data set.
 

June-Aug. 1986 	 Re-analysis of data set.
 

Sept. 1986 	 Prepare work plan for next year.
 

4. First Year Work Plan - Competitive Grants F_ro2am 

In this program the proposals, research methods and reports
 
will be guided in such a way that the researcher is constantly
 
aware of the problem being addressed, how the research will help
 
to solve that problem (or that part of 
it), and how the results
 
can be used 
to make changes over broad areas of the irrigated

regions of 
Fakistan. This will be done by careful preparation of
 
the research proposal, reporting format, and assistance from
 
research collaborators.
 

The collaborative assistance will 
be provided by the long-term
 
team 
 and TDY scientists. Each U.S. collaborator will probably
 
handle more than one grant project. The TDY scientist would
 
probably make two trips to Pakistan each year and would 
 be
 
involved in other aspects of the Program.
 

The sequence of events for the grants program during the first
 
year will be as follows:
 

July-Sept. 1985 	 Development of guidelines,
 
brochures, etc.
 

Oct. 1985 	 Workshop on competitive grants pro
gram, research planning, and propo-
sal preparation
 

Dec. 1985 	 Receipt of preproposals
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Jan. 1986 Workshop to critique preproposals 
and provide further training in 
proposal preparation. Assignment 
of collaborators 

Jan-Apr. 1986 	 Develop proposals with assistance 
from collaborators 

May 1986 	 Evaluation of proposals 

June 1986 Award of grants 

Aug. 1986 Workshop on research management 

June-Sept. 1986 Research conducted by grant 
recipients 

Sapt. 1986 Semi-annual workshop on research 
programs to be attended by all 
researchers supported by this 
program 

5. Fir-styein Ag FlpnInfr-mticQn Systgm Man acernntEoky 

This component o? trne Pr-ogram will be assisted principally
with short-term TA. The 	 first-year program will be as follows: 

Aug. 1985 	 In-depth review of programs and
 
needs with the library staffs of
 
WAPDA, IDFCRC, and the Center for
 
Excel ience
 

Sept. 1985 
 Develop a time plan for implementa
tion of the reference, referral,
 
documentation and 
 dissemination
 
programs
 

Oct. 1985 
 Order necessary equipment
 

Nov. 1985 
 Trainees selected 

Dec. 1985 Microcomputer training 
in Pakistan 
Reference training in Pakistan 

Jan.-Mar. 1986 	 Dissemination training, 
 USA/Pakis
t an
 

April-June 1986 
 Documentation training, USA/Pakis

tan
 

July 1986 	 Referral system training 
 in 
Paki stan 

Sept. 1986 
 Work plans for the next year
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6. 'Short Term Technical Assistance 

Considerable short-term technical assistance is necessary
during the first year because project start-up requires develop
ment of specific project designs, location of research sites, 
selection of trainees and cooperators, and implementation activi
ties such as equipment purchase., implementation of data collec
tion techniques and considerable-hands-on training. A summary of 
short-term technical assistance involvement in this program 
fol lows: 

First Activitv Level of Effort Remai ning Total 
Arrival (Man-Months) Three 

First Year Years 

May 1985 Models 6 6 12 
June 1905 Farm Water Mgt. 3 9 12 
June 1985 Drainage 3 7 1c' 
July 1985 irrigation Systems 3 7 10 
July 1985 Research Grants 2 10 12 
Aug. 1985 Beyond Watercour!.se 3 9 12 
Aug. 19835 Tubewel is 2 6 e 
Aug. 1985 Information Systems 3 3 6 
Aug. 1985 Research Mgt. 3 2 5
 
Sept. 1985 Water-ourse Ngt. 2 5 7
 
Nov. 1985 Water Users 2 8 10
 

Total 32 72 
 104
 

7. Trai ni ng 

a. Formal Traini ng
 

There are two alternatives for implementing the formal
 
training program programmed as part of the Water Management
 
Research Program. The first would include all formal training in
 
the implementation contract with the University of Idaho. The
 
second alternative would require that the USAID Mission assume
 
responsibility for manaciement of the formal training, long-term
 
and short-term.
 

The University o-F Idaho and Washington State University are
 
prepared to participate directly in the formal and informal
 
traininq, Graduate degrees through the Ph.D. are offered at one
 
or both universities i n all of the disciplines mentioned
 
previously. Specialization in irrigation, groundwater hydrology
 
and other water-rel ated areas is ofiered in several of these
 
disciplines. Through a cooperative graduate teaching program
 
between the University of Idaho and Washington State University,
 
the graduate courses listed in these degree programs are cross
listed at both universities so that students registered at one
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university can take courses at the other. Faculty from both 
universities serve on graduate commi ttee at either location. 

In addi.on t th. tradi.tional M..S. thesis-type degree programs 
in engineering, the Un:iv-ersity o-.: Idaho and Washington State 
University oifer Maister of Engineering degree programs which are 
especiallv designed for mid-career engineers. In place of the 
thes:is requirement which ,prepares the student for further gra
duate study, a cand.i date for this degree is re.quired to prepare a 
techni c.l paper and mass a written and/or oral exam. This degree 
program ha-. proven to be epe.cia. l valuable to mid-.career 
pro.essioni:aig ,who want :o upgrade and improve their technical
 
skills but do nor pion Lo pur sue :h e Fh. D. deqree.
 

In many cae5., other educati onal inst i tuti ons wi i be better 
si ted thlan the Un i vers i t , of Idaho or Washi ngton State 
Univer.i. tv to orv'i de t-ai. -ingn in some technical specialties. 
For- ex:.ml,e, trainng:n , requi rement.s f or sa:laba aoric:ultLure could 
best be met at u.nitver.siti:es in the southwestern US. In these 
cases, the implementation team will assist in identifying and 
o.a,-ing pros,spec-tive sttdents in U.S. institutions and will con
tinue to provide .- 0] low.up support. 'he team will work with 
prof sors from sister institutions in relating thesis and dis
se'.t'ation. wor'k to_ the oncgoing research program and provide in
countr - support to "tudents. Fr-ofes.sors from other institutions 
would be used on a limited TDY basis to guide the students as 
well as conduc:t short s~em:i.,nars in the.r specialty areas. 

The additional. f ee or per:entaue charge for managing the formal 
trainr-,i ng progr am would have be determi ned by campus!r to 
admirni stration and .tLled dur'i no contract negotiations. 

The saheduil .Tfo- f or .al trai. n iSs as f ollows: 

Auust;: 198C7 	 2 Fh.D. candidates begin 

AOugust i985 	 6 M.S. candidates begin 

Janua'-; i.'1?E. 	 4 Ph.D candidates begin 

Januarv 1'&6 	 16 M.S. candidates begin 

August 1986 	 2 Ph.D. candidates begin 

August 1986. 	 E Non-degree candidates begin 

January 1V07 	 4 Non-degree candidates begin 

January 1987 	 4 Non-degree candidates finish 

February 1907 	 6 M.S. degr-ee candidates
 
f i ni oh
 

August 1937 	 E, Non--degree candidates finish 
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Formal Training. continued 

September 1987 	 16 M.S. degree candidates
 
finish 

January 1988 	 4 Non-degree candidates finish
 

February 1988 	 4 Non-degree candidates finish
 

February 1988 	 2 Ph.D. degree candidates
 
finish
 

September 1988 	 4 Ph.D. degree candidates
 
finish
 

February 1989 	 2 Ph.D. degree candidates 
finish 

b. Inform.A R-.ini 

In-country and U. S. -based informal training will be 
manaoed as an integral part of the speci.fic projects or in the 
research manageme:L c:omponent*. Training schedules will be deter
mined according to individual project implementation schedules. 
The research program specialist will he responsible for 
schedules. logistics, materials, ahd speakers. He will act in a 
service mode for individual project managers and as lead scien
tist for informal training activities to the broader research 
community. 

In those cases where the informal training would be in the U.S. 
(ad hoc courses designed especially for the Fakistan program), 
the Program Di rector and staff wi 11 hand! e the necessary 
arrangements. 

8. Commlodilt Procement 

A listing of the equipment required by program activity is 
furnished in Annex. E. Procurement of most items would be done 
under a subcontract to DO! through the Procurement and Logistics 
Division which is organized to provide overseas projects with 
reliable, timely and cost-effective support services. In coordi
nation with the Program Director, the Division would order, 
receive, package., ship., and prepare the paperwork on commodities 
essential for Program start-up. This is anticipated for- Septem
ber, 1985. The cost of procurement services is estimated at 5 
percent of commodities plus freight and shipping. The rate will 
be confirmed durirg c ntract negotiations. 

Certain items in the procurement package will require special 
attention. Vehicles will be purchased by the Mission outside of 
o:ontract funds. This should be done as soon as possible so that 
vehicles are on hand for Program start-up. Similarly, the Mis
siorn will procure office and household equipment for the team. 
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The University of 
Idaho is prepared to provide, if necessary, a
 
justification for computers required for implementation as well
 
as specific recommendations for brands and models. 
 IBM-PC's are
 
recommended as appropriate and compatible with other computers

provided under the ISM Project. It is assumed that the Mission
 
will move forward to obtain necessary AID/W approvals.
 

C. Arrangements with Pakistani Institutions
 

The totality of water management research does not fit the
 
scope of any one institution because agricultural, engineering,
 
socioeconomic, and management research are involved in 
 combina
tion and in isolation. It has not proved successful anywhere to
 
house all water management research in an institute designed for
 
that purpose. The scope of the field is simply too 
broad and
 
varied to expect one unit, however large, to provide well
researched answers to all 
problems. Most countries, including

Pakistan, have many institutions each dealing with specific ele
ments. The need is to provide coordination and support for
 
existing institutions.
 

It is important to involve at least some institutions with opera
tional functions 
 in the Program. Pakistan is fortunate that
 
WAPDA has responsibility in planning, design, and operation of
 
systems and also has some research responsibilities.
 

It is important that the Program interface with 
 other agencies

wherever possible. The Irrigation Departments will be asked to
 
cooperate on all 
studies that have a bearing on supply of water
 
to the 
 outlet or through public wells. The Agriculture

Departments' cooperation is needed in 
most projects because of
 
direct involvement of the OFWM cells, and the Extension 
Service
 
and because the research institutes are the next users of a host
 
of research findings.
 

The Program must also collaborate with several other USAID
 
programs. (See Annex G.) The other components of the Irrigation

Systems Management Project (engineering, planning and management,

and equipment) are a part of the same integrated program and very

close linkages are expected in identification of research needs
 
and dissemination of research results. Other USAID 
 program

linkages include Command Water Management, Managing Agriculture
 
Research Technology, Baluchistan Area Development, and the NWFP
 
Agricultural University development.
 

Finally, there are non-AID funded programs 
 relevant to the
 
Program. These include Baluchistan Minor Irrigation, On-Farm
 
Water Management (ADB and IBRD) and the to-be-developed Interna
tional Irrigation Management Institute program. All of these
 
programs 
will provide important links for discussions regarding

implementation constraints, 
 research needs, research techniques,

and extension techniques. It is intended to promote these
 
discussions by open reporting and frequent interface with
 
personnel involved.
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Another important linkage :is with the USDA-sponsored Foreign
 

Agricultural Research Grants Program. Initial discussions with
 

the Far Eastern Regional Research Office (FERRO) indic:ate that
 
scientists worki ng with the FProcram can serve as cooperating
 

sc:ienti sts ur eiiting proj ects, and they can assist Fakistani
 
researchers with developmant of projects for possible funding.
 

Because of the diversity of the field and the institutional
 

involvement planned (see Table 8), the proposed program envisions
 

collaboration and cooperation with several institutions. This
 
creates unavoidab].e c.nmplic.ations bec:ause concerned institutions
 

represent all provinces and several ministries. Thus, it will be
 

nec:essary to corn.entrate programs where possible and to plan
 

realistically when scieduling development of individual projects.
 

The institutionai ivolvement is presented in Table a. It will
 

be noted that the Principal Investigators (PI) for all projects 

involves only two institutions - WAPDA and IDFCRC. These are as 

follows: 

WAFDA
 

I. 	 a program wih Mona, including:
 

a) Integrated Watercourse Improvement, b) Surface 

Drainage and Water Table Control, c) Private and 
Public Tubeweils, and d) Farm Water Management. 

2. 	 a program with Lower Indus Mona (LIM) including:
 

a) Sur-face Drainage and Water Table Control, b) 

Public and Fri vnt Tubewells, and c) Farm Water Manage

ment). 

:3. 	 a program with the Central Monitoring and Evaluation
 
Organi zation.'
 

a) 	 Groundwater and Surface Water Models, b) Public 

and Private Tubewells.
 

4. 	 a program wtth the onitoring and Evaluation Unit on: 

a) Bevond Watercourse Improvement b) Integrated 

Watercourse Managemen t. 

IDFCRC
 

1. 	 Coordinati on of a program in Surface Drainage and Water
 
Table Control.
 

2. 	 Coordination of the program in Encouraging Water User 

Involvement .in Better Water Management. 
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3. 	 Coordination of the Competitive Grants Program.
 

4. 	 Management of the Information System.
 

There are several other institutions that will be collaborators
 
(involved with financial support). 
 They include the University

of Agriculture, 
 Faisalabad; Faki stan Agricultural Research
 
Council (PARC); Quaid-i-Azam University; 
 Pakistan Institute of
 
Development Economics (PIDE); 
 and the Drainage and Reclamation
 
Institute of Pakistan (DRIP). Several others will 
be cooperators

(involved but need 
 no funding). These include 
PARC, the
 
Departments of Aqriculture in Punjab, 
 Sind. and Baluchistan; all
 
Provincial 
Irrigation Departments, Universities of Agriculture at
 
Faisalabad and Tando Jam. 
 and the Center for Excellence in Water
 
Resource Engineering at Lahore. 
 It is assumed that project
 
aqreements 
can be made with WAPDA and IDFCRC to fund the other
 
institutions through their approved PC-is.
 

Because o+ the diversity of the water management field and be
cause of the number of institutions involved is large, it is not
 
readily apparent which for
GOF' agency should be responsible

overall implementation and coordination of 
this project or if, in
 
fact, it should be one aqency. 
 rhere are at least three possibi
lities:
 

I. 	 The coordination/implementation responsibility would be
 
placed at 
the federal level in the Ministry of Water
 
and Power. It would assign a coordinating unit, and
 
the total program would be placed under 
one umbrella
 
program.
 

2. 	 The program would be started with 
an agreement with the
 
Ministry 
 of Water- and Power for supOort of the core 
(in-country) +ield office. This would initiate the
 
proqram, and the field 
team would assist with develop
ment of PC-Is for each project during implementation.
 

3. 	 The pronram would be initiated bv having WAPDA and
 
IDFCRC develop PC-Is for the activities where they are
 
to be Principal Investigators. Implementation could
 
start as soon as 
one FC-I is approved.
 

At some point, coordination of the Frogram should be provided by
 
a unit representing concerned agencies. 
 1his role could be
 
evolved bv starting with the interagency group of scientists to
 
be formed 
 to review and approve projects under the Competitive

Grants Program. Through involvement with the 
 p. -ram, discus
sions amonq themselves and with others concerned, 
 and through

advice and council from GOP. 
 this 	body could be asked to recom
mend the composition of 
and scope for a national coordinating

body for this program and for future water management efforts.
 
Either Option 2 or- 3 above would facilitate this strategy.
 

-- 8



TABLE 8.
 

INSTITUTIONAL INVOLVEMENT
 

PROJECT 


1. 	 Integrated Watercourse 

Management 


2. 	 Surface Drainage and 

Water Table Control 


3. 	 Public and Private Tubewells 


4. 	 Irrigation Systems 

Outside the Indus Basin 


5. 	 Encouraging Water User 

Involvement in Better 

Water Management 


6. 	 Ground & Surface Water Models 


* PI = Principal Investigator
 
Coll = Collaborator, implies funding
 
Coop = Cooperator, implies no funding
 

INSTITUTION
 

P.I.* WAPDA (Mona)
 
Coll.* Univ. Ag (Faisalabad)
 
Coop.* WAPDA (M&E Unit)
 
Coop. Punjab Dept. Ag
 
Coop. PID (Punjab)
 

P.I. DRIP through IDFCRC
 
Coll. WAPDA (Mona)
 
Coll. WAPDA (LIM)
 
Coll. DRIP
 
Coop. Univ. Ag (Tando Jam)
 
Coop. PID's (Punjab, Sind,
 

Baluchistan)
 

P.I. WAPDA (Central M & E Org.)
 
Coll. WAPDA (Mona)
 
Coll. WAPDA (LIM)
 
Coop. PID's (Punjab, Sind,
 

Baluchistan)
 
Coop. IDFCRC
 
Coop. DRIP
 

P.I. WAPDA (C.E. Planning -

Baluchistan)
 

Coll. PARC
 
Coop. Dept. Agr. (Baluchistan)
 
Coop. PID (Baluchistan)
 

P.I. IDFCRC
 
Coll. Quaid-i-Azam University
 
Coll. Univ. Ag (Faisalabad)
 
Coll. Punjab University
 
Coll. Applied Econ. Res. Inst.
 
Coll. PIDE
 

P.I. WAPDA (Central M & E Org.)
 
Coop. WAPDA (Dir. of Geohy

drology or Hydrology &
 
Systems Analysis Section)
 

Coop. Center for Excellence
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7. Farm Water Management P.I. WAPDA (Mona) 
P.I. WAPDA (LIM)
 
P.I. Univ. Ag (Faisalabad) 
Coll. PARC 
Coll. DRIP 
Coll. OFWM (Sind) 
Coop. Dept. of Ag 
(Punjab and Sind) 

8. Beyond Watercourse Improvement P.I. WAPDA (M & E Unit) 

9. Competitive Grants Program P.I. IDFCRC 
Coop. PARC
 

10. Informat:Lon Management System P.I. IDFCRC 

Coop. PARC
 

D. .rog~nm emtmmnap 

The proposed Program described in this report is. com
prehens:ige from the standpoint of the number and scope of 
 pro
posed research and institution-building activities. Proper

management of this program 
 will require establishment o.f effec
tive pr-ocedures for coordinating and managing these activities.
 
It will entail both in-country and 
 U.S. support staff., coordina
tion between these tzo support groups, arid coordination between
U.S. and GOP institutions involved in this program. Provisions
 
will have to be made to effectively handle needed program plan
ning, monitoring, evaluation and reporting 
activities. Provi
sions will also have to be made to handle personnel, fiscal and

other program management activities 
 on a day-to-day basis. 

It is anticipated that tLhe management scheme for this program
will also be used as a model for training Pakistani program

managers in the development 
 and use of effective management
techniques. In-service training on how to set up and carry outday--to-day program mnanagement acti vi ties similar to those
described in the fol lwi:ng paragraphs will be provided to
 
cooperating Pakistani 
 Jro,:'am managers. 

1. sn-. Lutona. Cocordi nNaLion and S port 

Close workino relationships were developed between
the University of Idaho,, Washington State University and Develop
ment Alternatives, Inc. during the design oF this program. It is
anticipated that these institutions will continue to work 
together during implementation, with the University of 
 Idaho 
being responisbie for overal1 management of 
 the program. All

three institutions wilJ be involved in planning and carrying out
the proposed activities. The management structure shown in
Figure 1 will be used to fac:ilitate coordination between the 
entities involved. 
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ADM I N IS.TFAfI VE ADV i SORY 
COIIMI TfEE 
UI !WSUDAI
 

PROGRAM D.TRECi ODSR 
UI
 

ECHNICALN
 

COMMITTEE
 
ilWSU/DAI
 

CHI::El--0F-FPHRi"Y
 
PAK:I S TAN~
 

)V I SOF,:FCRC F'R
 

IMPLEMENTATIOiN TEAM
 
AFISURERV 

LONG AND SHORT-TERM ADVISORS
 
(IJI5 WSU, DAI)
 

F'AK:ISTAl-I P.RINCiFAL INVESTIGATORS 
AND CO]OPERATORS
 

(WH-PFDA., IDFCRC, PARC
 
AH'D OTHER INST'ITUTION',S)
 

FIGURE 1.
 

Management StrLc:ture for Water MianagemenL Research Program 
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The Administrative Advisory Committee will 
 be established to
 
provide high-level coordination between the three U.S. 
 institu
tions involved in thi.s program and to 
 provide overall policy
guidance. The main 'functions of the committee will be (1) to
 
provide advice and guidance to the Program Director and the
 
Chief-of--Party 
on policy, financial and other institutional mat
ters and (.2) to insure that the required support from the three
 
institutions is provided as required. The committee 
membership

will include the Dean of 
the College of Agriculture from the
 
University of 
 Idaho, the Director of In'ternational Program

Development 
 from Washington State University, the President of
 
Development Alternat :ives, 
IncH., and the Controller of the Univer
sity of Idaho., The Frogram Director and Chief-of-Farty will 
serve as e'--of±i-E members of this committee. It will elect its 
own chairmar and will meet at ileast semi--annually.
 

The Techn:c:al Advisor-v Committee will be established as a means
 
of obtaining broad-:ased institutional support for this program.
All of the subject matter areas and disciplines involved in the 
program will be r-epresented in the committee's membership. Many

of the members wili be potential candLdates for either short-
 or
 
long-ter-m assignm.rit a in Pakista.. The main functions of the 
committ-e w. be- to 1) provide advice to the implementation
 
team on tec:nhnical matter::; reiated to rese-arch, training or other
 
activitie- t.o be condutL'ed in Pai.:i stan and 2) provide a communi-
cation 1 ink between the implementation !.,am and the broader 
community of the three institutions. The Frogram Director will 
serve as chairman of this committee. The committee will meet at 
the start of impl ementat ion and at least semi -annual ly 
thereafter. 

2. U .S.. Lanaoement Re2nsibilitie
 

A program director, who will be headquartered at
 
the University of Idahm, 
 will be responsible for overall.
 
admirnistr_:ion and management of this program. 
 Th.s professional

will insure that the of
terms the agreement are fulfilled and
 
that the -field team in, adequately supportud at all times The
 
Director will travel to Pakistan on a regular basis to 
 interact
 
with thy Chief-of-art, and 
other field team members, USAID
 
and Go-y,-rnment o- Fakitan of-ficials. The Director wil1 
 also
 
particiKpaite in rese.ar-ch. training and other project activities
 
while ir F'ai.Lstan. This individual 
will be assisted by a support
 
team ,onwisting of (I a full-time administrative assistant and
 
(2) a half-time record keeper. The administrative functions of 
the University of Idaho support team will include:
 

a. _'erall Eroam IanaOe.ent
 

I. Program pianning, monitoring and evalua
tion to insure that the terms oi tne main agreement for this
 
program as well as agreements with subcontractors are being met,
 
including all reporting requirements.
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ii. Maintenance of lines of communication 
with all parties involved. 

iii. Coordination of training activities to 
be carried out in the U.S. 

b. Personnel ia aTement 

i. Development of position descriptions for 
team members. 

ii. Recruitment of team members.
 

iii. Negotiations with team members concer
n:ing a) their duties and responsibilities, b) duty periods., ) 
compensation. 

iv. Preparation and processing of person
nel, payroll, travel (including international travel) and similar 
forms (University o+ Idaho personnel only). 

v. Presentation of pre--departure orientations
 
for new team members.
 

vi. Annual performance reviews and evalua
tions of all long- and short-term expatriate staff (in coopera
tion with the Chief-of-Farty). 

c. Financial Maag oment. 

i. Freparation of budget estimates. 

ii. Al .!ocat i on of con tract funds, including 
allocations to sub--contractors (WSU, DAI, and others). 

iii. Preparation and processing of expenditure 
requests, approval and processing of vouchers, and financial 
record keeping. 

iv. Preparation of financial reports as needed to 
satisfy contractor, subcontractor, USAID: and GOP requirements. 

3. In--Countr-y Management Responsibilities 

The field team will be led by a Chief-of-Party 
who wil be responsible for administration of all in-country 
program activities. This individual will be the principal in
country representative of idaho, WSU and DAI and will have the 
authority to act for all three institutions. The Chief-of-Party 
will be responsible for supervising the field team and for
 
overall in-country coordination of the total program.
 

This individual will also direct selected research activities and
 
participate in training and other program activities. The Chief
of-party will be assisted by a locally-hired Pakistani support
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team consisting of (1) a full-time assistant., (2) an office 
manager, and (3) a secretary/bookkeeper. The management/adminis
trati'e activities of the in-country support team will include:
 

a. Over-2all Fr cMugram Management 

i. Communication/coordination 
 with the
Program Director, other team members, 
advisory committees, the
 
USAID Project Officer and GOP officials.
 

ii. Program planning and development including the selection and funding of Pakistani-led research pro
jects.
 

iii. Program monitoring and evaluation to
 
insure that program goals are being 
met.
 

iv. Freparation of progress and 
 other reports, including financial 
reports needed to satisfy contractor,

subcontractor, USAID and GOP requirements.
 

b. Perscnnel Management 

i. Identification of personnel 
needs inclu
ding both expatriate and Pakistani staff.
 

ii. Review and selection of short- and longterm expatriate staif (in cooperation with Program Director).
 

iii. Recruitment 
and hiring of all Pakistani
support staff (technical assistants, drivers, part-time typists,
 
etc.).
 

iv. Annual performance reviews and 
 evalua
tions of all staff involved in 
in-country program activities (in

cooperation with the Program Director).
 

c. Financial Manacement 

i. Preparation of 
annual budget estimates and
 
requests for all 
in-country project activities.
 

ii. Allocation of funds used in-country including funds ior administrative, 
 research, training, research
 
management, and information management 
activities.
 

iii. Processing and approval of all in-coun
try expenditures, including payrolls.
 

iv. Financial record keeping needed to 
account for USAID. GOP and other in-country fund expenditures.
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4. Reports
 

Reports will be prepared on a regular basis during
the course of this program. They will include progress and final 
reports required in the contract or agreement for this program, 
reports needed for program management, and reports of research 
findings. 

Both quarterly and annual progress reports will be submitted to 
USAIDPakistan, GOP cooperators, and the home office. The quar
terly progress reports will be prepared by the Chief-of-Party and 
will contain a summary of achievements, problems, constraints and 
actions taken to solve problems and remove constraints during the 
previous quarter. Annual progress reports will be prepared by 
all participants with field-party responsibilities. Each parti
cipant will also prepare a final report. The iormat and proce
dures for preparing these reports will be similar to those used 
in preparing annual and final research reports for Foreign Agri
cultural Research Grant Programs under the Special Foreign 
Currency (PL 480) program. A copy of the instructions for 
preparing these reports is presented in Annex K. 

All participants in the research component of this program will 
be expected to prepare reports cf their research findings. They 
will also be expected to publish their findings in appropriate 
journals in Pakistan, the United States or other countries. 

Trip reports will be prepared by the field staff and all
 
travelers on TDY from the U.S. for 
internal use by the UI/WSU/DAI
 
team and Pakistani cooperators. The reports should include the
 
names of persons and institutions visited; a statement of accom
plishments, decisions or conclusions reached; and any other
 
information of value to the program. The actual cost of the
 
travel should be included in the report.
 

5. Ea].lUai i2s 

Regular evaluations of program activities will be
 
carried out by techni cally qualified personnel who are not parti
cipants in this program. These evaluations will be for the 

purpose of 1) improving program planning and evaluation, 2) 
assessing program benefits and 3) providing guidance to 
implemenlors. The following evaluations will be conducted: 

a. An internal evaluation by non-participant Uni
versity of Idaho, Washington State University and Development 
Alternatives, Inc. representatives. The evaluation will take 
place in the field with the Froject Director, USAID Project 
Officer and field staff participating. It will also include 
meetings with all host--country participants. It will be sche
duled 12 to 15 months after the program is started. 

-75



b. A full-scale evaluation by USAID at no Cost to
 
the contractor will be requested 24 to 27 months after start-up.
 
Contractor staff will participate at whatever level is specified
 
in the evaluation plan.
 

c. A second internal evaluation, similar to the
 
initial one, will be scheduled 42 to 45 months into the program.
 
A product of this evaluation will be an assessment of lessons
 
learned and recommendations for future programs of this nature.
 

E. Budget
 

The estimated costs of this program are summarized by
 
activity in Table 9. Long-term technical assistance, in-country
 
support and campus support costs are summarized in Tables 10
 
through 12 respectively. Worksheets providing information on
 
development of the budgets are shown as Tables 13.through 17.
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TABIE 9.
 

SUMMARY OF ESTIMATED PROGRAM COSTS
 
TOTAL COSTS INDOLLARS
 

ACTIVITY 
FY85 FY86 FY87 FY88 FY89 TOTAL 

1. LONG-TERM TECHNICAL ASSISTANCE 278,163 689,913 721,476 777,384 386,155 2,853,091 
2. IN-COUNTRY SUPPORT 414,026 291,170 277,778 287,719 148,926 1,419,619 
3. CAMPUS SUPPORT 61,676 127,538 135,981 142,7'JO 74,951 542,926 

Subtotal 753,865 1,108,621 1,135,235 1,207,883 610,032 4,B15,636 

4. RESEARCH MANAGEMENT 51,205 88,041 45.375 54,313 46,750 285,684 
a. INFORMATION SYSTEM 276,632 94,903 92,648 53,625 53,625 571,433 

5. COMPETI-TIVE GRANTS 35,393 174,653 490,545 35b,895 1,057,486 
6. TRAINING 140,520 1,127,456 1,500,785 689,491 123,387 3,5BI,639 

Subtotal 503,750 1,485,053 2,129,353 1,154,324 223,762 5,496,242 

7. RESEARCH PROJECTS 
a. Integrated Watercourse Management 162,594 245,850 199,815 205,370 62,191 875,820 
b. Surface Drainage 123,342 B1,111 110,481 118,621 64,075 497,630 
c. Tubewell Performance 98,371 106,288 127,449 113,121 46,406 491,635 
d. Irrigation Outside Indus 147,062 120,876 131,863 134,778 101,228 635,807 
e. EncouraQing Water Users 60,356 152,873 119,268 42,020 20,873 395,390 
f. Groundwater Models 249,087 175,134 90,537 94,084 87,629 696,471 
Q, Farm Water Management 252,006 118,291 106,521 110,646 46,681 634,145 
h. Beyond Watercourse 99.153 197,471 200,399 114,187 46,551 657,761 
i, Unsoecified Research Reserve 

(including unspecified equipment) 400,000 650,000 550,000 100,000 1,700,000 
Subtotal 1,191.971 1,597,894 1,736,333 1,482,827 575,634 6,584,659 

8. MONA/LIM CORE SUPPORT 125,000 250,000 250,000 175,000 0 800,000 

GRAND TOTAL 2,574,5B6 4,441,568 5,250,921 4,020,034 1,409,428 17.696,537 
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TABLE I0.
 

LON6-TERM TECHNICAL ASSISTANCE ESTIMATED COST
 

FY 85 FY 86 FY 87 FY 88 FY 89 TOTAL
 

DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE
 
ITEM COST COST COST COST COST COST COST COST COST COST COST COST
 

1.SALARY
 
Chief of Party 27,460 57,720 60,600 63,600 33,420 242,820 
Social Scientist 27,480 57,720 60,600 63,600 21,200 230,600 
Hydrologist 57,720 60,600 63 600 10,600 192,520 
Irr. Agronomist 43,290 60,600 63,600 21,200 188,690 
Management Spec. 9,160 57,720 60,600 53,000 180,480 

2.FRINSE BENEFITS 16,190 69,230 76,510 77,620 21,820 261,70
 

3.TRAVEL
 
Recurrent 7,000 29,925 33,000 33,640 9,760 113,325
 
One-time 16,350 35,400 5,450 11,800 21,800 47,200 43,600 94,400
 

4.OTHER DIRECT COSTS
 
Allowances 21,280 91,200 100,200 102,080 29,600 344,360
 
Storage-HHE 1,400 5,985 6,600 6,670 1,920 22,575
 
Miscellaneous 960 4,845 5,400 5,510 1,520 18,235
 
One-time moving 39,600 26,400 15,200 60,800 66,000 76,000
 

5.INDIRECT COSTS (25X
of items 1-4) 39,735 10,840 116,746 8,693 121,578 9,600 124,805 16,538 40,390 29,820 443,254 75,490 

6.SUBTOTAL 198,675 54,200 583,731 43,463 607,888 48,000 624,025 82,688 201,950 149,100 2,216,269 377,450
 

7.CONTINGENCY (10%) 19,868 5,420 58,373 4,346 60,789 4,800 62,403 8,269 20,195 14,910 221,627 37,745
 

8.TOTAL 218,543 59,620 642,104 47,809 668,676 52,800 686,428 90.956 222,145 164,010 2,437,896 415,195
 

9.GRAND TOTAL 278.163 689,913 721,476 777,384 386,155 2,853,091
 

NOTES:
 
(1)Rupee costs are shown indoilar equivalents
 
(2)Total person months:
 

Chief of Party: 48
 
Social Scientist: 46
 
Hydrologist: 40
 
Irrigation Agronomist: 36
 
Research Program Specialist: 36
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----------------------------------------------------------------------------------------------------

IN-COUNTRY SUPPORT ESTIMATED COSTS
 

FY 85 FY 86 FY 87 FY B8 FY 89 TOTAL
 

DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE
 
ITEM COST COST COST COST COST COST COST COST COST COST COST COST
 

I.LOCAL HIRE
 
Prof. staff 21,030 44,160 46,320 48,720 25,560 185,790
 
Supoort staff 15,420 32,400 33,960 35,700 18,720 136,200
 

2.TRAVEL 6,000 12,600 13,230 13,890 7,290 53,010
 

3.OPERATING EXPENSES 22,000 46,200 48,510 50,940 26,740 194,390
 

4.INDIRECT COSTS (25X
 
of items 1-3) 16,113 33,B40 35,505 37,313 19,57B 142,34B
 

5. LOGISTIC SUPPORT 37,500 75,000 75,000 75,000 37,500 300,000
 

6.COMMODITIES 258,325 20,500 278,825
 
............ . ----------------------------------- --------------------------- -- ----------
7.SUBTOTAL 258,325 118,063 20,500 244,200 252,525 261,563 135,38 278,825 1,011,738
 

8.CONTINGENCY (IOZ) 25,833 11,806 2,050 24,420 25,253 26,156 13,539 27,883 101,174
 

9.TOTAL 284,158 129,869 22,550 268,620 277,778 287f719 148,926 306,708 1,112,911
 

10. GRAND TOTAL 414,026 291,170 277,778 287,719 148,926 1,419,619
 

NOTES:
 
(1)Rupee costs are shown indollar equivalents
 
(2)First year commodities includes household appliances and equip

ment equipment, furniture, rugs, office equipment, furniture,
 
and vehicles to be provided by UE1ID.
 

(3)Total person months:
 
professional staff, 183 pA
 
support staff, 693 pm
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-----------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------

TABLE 12.
 

CAMPUS SUPPORT ESTIMATED COSTS(1)
 

FY 85 FY 86 FY 87 FY 88 
 FY69 TOTAL
 

DOLLAR RUPEE DOLLAR RUPEE 
DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE
 
ITEM COST COST COST COST COST COST COST COST COST COST COST COST
 

1.SALARIES
 
Coordinator 13,750 28,875 31,830
30,320 16,710 121,485 0
 
Support staff 11,750 25,900
23,500 27,200 14,280 102,630 0
 

2.FRINGE BENEFITS 5,865 12,050 12,930 7,130
13,580 51,555 0
 

3.TRAVEL
 
International 5,250 11,025 11,580 12,160 6,380 46,395 0
 
Intl. per diem 300 630 660 360
690 2,640 0
 
InPakistan 300 630 660 690 
 360 0 2,640

Pakistan per dies 1,890 3,970 4,170 
 4,380 2,300 0 16,710

InUnited States 1,000 2,100 
 2,205 2,310 1,220 8,835 0
 
U.S. per dies 250 525 580
550 300 2,205 0
 

4.OFFICE EXPENSES 4,500 9,450 9,920 
 10,420 5,470 39,760 0
 

5.INDIRECT COSTS (252

of items 1-4) 10,666 548 22,039 1,150 23,516 1,208 
 24,693 1,268 12,963 665 93,876 4,838
 

6.SUBTOTAL 53,331 
 2,738 110,194 5,750 117,581 6,038 123,463 6,338 64,813 3,325 469,381 24,188
 

10.CONTINGENCY (10) 5,333 274 11,019 575 11,758 
 604 12,346 634 6,481 333 46,938 2,419
 

11.TOTAL 58,664 3,011 121,213 6,325 129,339 6,641 135,809 
 6,971 71,294 3,658 516,3!9 26,606
 

12.GRAND TOTAL 61,676 127,538 135,981 74,951
142,780 542,926
 

NOTES:
 
(1)Rupee costs are shown indollar equivalents
 



TABLE 13. 

Cost Estimate WorAsheet 

n:Tnrm TechiAl. Assitance - FY 85 

Dol 1 ar 
Line Item 	 Costs 

A. Annual Costs 

1. 	 Salary ($55.000/yr base! $ 55, 000 
2. 	 Fringe Benef:its (25.25. 

including DDA insurance) 13,900 
3. 	 AIllowances 

a. 	 Post Differential (20%) 1:1:000 
b. 	 Sunlday Di fferent-i al (5%/) 2.,75 

c. 	 Educat i on 4, 500 
4. 	 Storage of HHE in U.S. 

($1 00/month ) 	 1, 2(0 
5. 	 Travel and Per Di em 
6. 	 Other Direct CostE, 
7. 	 Indirect Costs 

(25% of Items L-6) 22, 090 

Total Annual Costs $ 110,440 

B. One-Time Costs 
1. 	 International Fer Diem 

to & from post 900 
2. 	 Shipment of HHE to post 0),00) 
3. 	 Shipment o+ FOV to post 1,200 
4. 	 Shipment cl UAB to pust 2,00o 
5. 	 International Per Diem 

for medical travel 40(0 
6. 	 Arrival Costs 

a. 	 Travel to post 9 , 600 
b. 	 Medical travel/
 

emergency travel 

c. 	 Inland shipment of 

HHE & FCJY to Lahore 
7. 	 Departure Costs 

a. 	 Travel from post 
b. 	 Shipment of HHE from post 
c. 	 Shipment of FOV from post 
d. 	 Shipment of UAB from post 

8. 	 R & R Travel 
9. 	 Indirect Costs. 

(257 of Items 1-8) 6, (20 

Total One-Time Costs $30,120 

Rates 

Rupee
Costs 

$ 6, 000 
1,000 

1, 750 

$ 8,750 

$ 3,v20(:) 

1, :00) 

9,600 
1),000 
1,200 
2,:000 

10,80)0 

9, 700 

$ 48,5C'0 

Rupee costs are shown in dollar equivalents 
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"FABLE 14. 

Cost Estimate Worksheet 

Short::Term Technical Assistance .- FY 85 Rates 

I. 

Line 

Salary 

Items 

($55,-0/yr base) $ 

Monthly 
Dol I ar 
Costs 

4,58('-

Monthly 
Rupee 
Costs 

2. Recruitment Incentive (10%) 460 

". Fringe Benefits (.25.25% 
including DBA Insurance) 1,270 

4. Travel 

a. International 3.,200 

b. International Per Diem 400 

C. In-Country $ 500 

5. 

d. 

Other 

In--Countrtj-y Per 

Direct Costs 

Di em 

500 

1, 960 

6. indirect Costs 

Items 1-5) 

(25% of 

2.,600 610 

Total Monthly Costs $ 1. ,010 $ 3.070 

Rupee Costs are shown in dollar equivalents. 
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TABLE 15. 

Cost Estiin.-Ate Worksheet 

_InCont2ry Fogram Suq&port -FY 85 Rates 

Lane Items Rupee Costs 

1. Salaries
 

a. Professional Staff
 

i. Assistant to COP $ 13560
 
ii. Research Of ficers (3.) 2S,500 

b. Support Staff 

i. 0 f-,ice Manager 
ii. Suc:retarv/B,)ok keeper 6,480 
iii. Clerks (s 5,040
iv. Messenlger.L: (2) 5,040 

v. Drivers (5) 9,000 
v1. Peons (4) 5,280 

2. Travel. 12, 00o
 

•. Operating Expenses
 

a Telecommunications 2,.000 
b. Office Equipment Maintenance 4,000 
C. FOL Charges (4 vehicles) 25,700 
d. Vehicle Repair and Maintenance 5,100 
e. OfFice SupplieE 4,800 
. Mi:scellaneous 2, 400 

4. Indirect Costs (25%) 32,225
 

Total Annual Cost 161,125
 

Rupee costs are shown in dollar equivalents
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TABLE 16. 

Cost Estimate Worksheet 

Cam9n2s SL_ ort - FY 5 Rates 

Line Item DollarCosts RupeeCosts 

1. Salaries 

2. 

a. Campus Coordinator (0.5 FTE 
@ $55,]00/year) $ 27,500 

b. Administrative Assistant 17,500 

c. Record Keeper (0.5 FTE 
@ $12,000 / year) 6,000 

Fringe Benefits (23%".) 11!730 

3. Travel 

a. 

b. 

c. 

International 

(3 RT @ $3500) 

International Per Diem 
(6 days @ $100) 

In-Country 

10v500 

600 

$ 600 

d. 

e. 

In-Country Per Diem 
(54 days @ $70) 

U.S. Travel 2. 00o 

.. ,780 

f. U.S. Per" Diem 500 

4. 

5. 

Operating Expenses 

a. Telecommunications 

b. Office Supplies 

c. Miscellaneous 

Indirect Costs (25%) 

2,500 

4.00o 

2,500 

21,330 I,'190 

Total Annual Costs $ 106r660 $5,470 

1 

Rupee Costs are shown in dollar equivalents. 
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TOOLE 17. 

Cost Estimate Worksheet 

Training -FY 85 Rates 

Line Item 
Dollar 
Costs 

Rupee 
Costs 

1. Recurrent Costs 

2. 

a. In United States 

i. Lona-Term 

i i. Short-Term 

b. In Paki.Lan 

C. Thi rd Country 

One--Time Costs 

$ 1 

3, 

1, 

7'30/mo. 

-1-O/mo. 

00/mo. 

$ 25/day/person 

a. International 
(Round Trip) 

Travel 

3, 000 

1
Rupee costs are shown in dollar equivalents 
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ANNEX A
 

SCOPE OF WORK
 
Contract No. :391-0467-C-'0-4028-00 

ARTICLE I - STATEMENT OF WORK 

A. OBJECTIVE
 

The objective of the contract is to desiqn priority research
 
programs in areas of water management both within and outside the
 
Indus system, and strengthen the capabilities of involved
 
government institutions to carry out research activities.
 

BACKGROUND
 

1. Introduction
 

The Pakistan Indus irrigation system is the largest conti
guous irrigation system in the world. 
 The total length of the 
canal syste- is about 58,500 kilometers (kin) with watercourse, 
farm channels and field ditches running another 1.6 million km.
 
Total length 
 of surface drains is over 14,000 km. However, 
conditions of these canals and drains have deteriorated due to
 
lack of adequate maintenance. 

The seven-year AID-financed Irrigation Systems Management
 
(ISM) Project, which will be co-financed by AID and World Bank
 
(IBRD) through its Inter-Rehabilitation (ISR) Project, is
 
designed to assist the Government of Pakistan (GOP) and the four
 
Provincial Irrigation Departments (PIDs) to rehabilitate provin
cial capability to plan, design, research, operate and maintain
 
the country's irrigation systems so that reliable and equitable
 
water supplies are available to the irrigated agriculture sector.
 

2. The AID-financed ISM Proiect 

The AID project consists of four distinct but complementary
 
and inter-related components 
as follows: (1) rehabilitations
 
works; (2) institutional improvement involving management and
 
technical skill development; (3) planning, policy implementation,
 
and research; and, (4) command water management (CWM). The
 
fourth component will be funded through an amendment to the
 
existing ISM project. AID funds for the ISM project are being
 
provided for technical assistancc, training, commodities,
 
reimbursement -for civil works -elated to canal rehabilitation, 
and research operating expenses and field research
 
demonstrations. The paragraphs below provide a 
brief description
 
of each of the project's components.
 

_..
 



a. Rehabilitation Works
 

The objectives of this component are to assist the GOP,

in cooperation with the IDA Project, 
 to: (a) rehabilitate and
 
maintain an estimated 14,000 km of canals and about 3,500 km 
 of
 
surface drains; andb, (b) strengthen its human and physical
 
resources and management operations to plan 
 and design civil
 
works activities and effectively operate and maintain the entire
 
irrigation system. 

b. 	 Institutional Improvement: Management and Technical

Skill Development
 

Institutional improvement will take place at both 
 the
 
provincial irrigation departments (P!Ds) and federal levels. In
 
order to increase the capability of the PIDs to operate and
 
maintain the entire system, the following activities are planned:

(1) new earthmoving and workshop equipment, 
 and spare parts will
 
be provided to increase existing machinery stocks; (2) PID main
tenance workshops will 
be 	upgraded; (3) improved capability of
 
the civil works; (4) canal design capacity will be improved to
 
reduce continuing maintenance demands; (5) substantial management

training will be provided for PID personnel; and (6) a Management

In-formation System (MIS) will be developed and 
 institutionalized
 
to generate information needed for management control 
and deci
sion-making. 
 In order to increase the capability of federal
 
level bodies, namely, the Ministry of Water and Power and 
 the
 
Water and Power Development Authority (WAPDA), to coordinate both
 
water policies and storage supplies, the following activites will
 
occur: (1) the establishment of a Federal Coordinating 
Cell
 
(FCC) to ensure effective implementation, coordination, and
 
supervision of 
the project; (2) the establishment of a Central
 
Procurement Office 
 (CPO) to order spare parts routinely and to
 
serve as an expeditious channel for emergency orders; 
and (5) the
 
expansion and application of a water management computer model
ling system 
 in WAPDA to monitor total water supplies and
 
scheduled distribution.
 

c. Planning4 Po1icy Imlementationj and Research
 

This component is divided into two subcomponentse

Planning and Policy Implementation, and Research. The objective

of the Planning and Policy Implementation subcomponent is to
 
strengthen the capacity of the PIDs to engage in 
 the planning
 
process for future projects in the water sector and to 
 continue,
 
with WAPDA, the transformation of policy guidelines into action
 
programs. The objective 
of the research subcomponent is to
 
strengthen 
 existing critical research programs in areas of water
 
delivery and water management, both within and outside the Indus
 
system. The research subcomponent is further divided into 
two
 
portions: engineering and hydraulic research, and water manage
ment research. The water management research portion is the
 
subject of this procurement as explained below in Section D.2 
 of
 
the statement of work.
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d. Command Water Management
 

Once operational, this component is intended as a pilot
 
effort to integrate the management of irrigation water at all
 
levels within canal commands. The objectives of this effort are
 
to: (a) sbstantially increase agricultural production in selec
ted pilot areas thrcugh improved water management; (b) develop
 
water management techniques and programs which can 
be raplicated
 
throughout the country; (c) reduce inequities in actual water
 
deliveries at all 
levels; and (d) build within the provincial
 
agencies (i.e., Irrigation and Agriculture Departments and WAPDA)
 
a 
continuing capability for planning, implementing, and operating
 
integrated programs 4-r irrigated agriculture.
 

3. Research Procurement
 

The water management research activity under this procure
ment shall be carried out in two phases. A Research Definition
 
Team is being contracted initially (Phase I). Assuming the 
contractor's performance is satisfactory, the services for the
 
long and short-term U.S. and local Pakistani advisors 
 for the
 
Research Team to implement the findings and recommendations of
 
the Research Definition Team would then be contracted (Phase II).
 

4. Current Research Problems
 

A great deal remains to be learned 
 about the irrigation
 
system and the potential for optimization of water use. The size
 
and complexity of the system prohibit the simple transfer of
 
current technology without a period of adaptive research. The
 
basic inistitutional structure and core of skilled manpower are in
 
place; what is required is: technical assistance to transfer
 
skills and impart knowledge to existing staff and to carry out
 
in-service training; commodities; and funds for critical research
 
programs.
 

The scope of research activities to be supported under this
 
contract is broad and reflects the diversity of problems encoun
tered. In some cases, research efforts are focused on water
 
management problems outside of the Indus System. 
 It is becc',iing
 
increasingly clear that water management problems associated with
 
dryland agriculture are, in many cases, directly related to the
 
integrity of the Indus System. Better utilization of arable land
 
promises not only increased agricultural production and income
 
for inhabitants of these areas but also serves as a means of
 
protecting the watershed and controlling periodic floods. In the
 
western provinces of the Northwest Frontier and Baluchistan, a
 
sustainable agriculture depends on utilizing scarce water
 
resources through such means as water spreading, where seasonal
 
torrents are capture 
to provide moisture for subsequent
 
plantings.
 



(a) 	Engineering and Hydraulic Research
 

The Indus system presents several engineering and
 
hydrological challenges that cannot be met by importing technolo
gical solutions from other countries. Priority problems must be
 
tested in Pakistan under existing conditions. The Punjab Irriga
tion Research Institute and Sind Hydraulic Research Station 
 will
 
address, inter alia, the research agenda described below:
 

1) 	 developments of excluding or extracting silt as re
quired to properly distribute silt at headworks; 

2) 	 develop design procedures for alluvial channels and 
incorporate the latest findings in design standards;
 

3) 	 develop suitable hydraulic lift mechanisms that can
 
increase the gradient of small canals and thus solve 
siltation problems, or adapt existing pumping equipment 
for this purpose; 

4) 
 develop least cost methods for silt removal from canals
 
of various sizes while water is flowing"by such means
 
as suction dredges, excavation equipment, and hydraulic
sluices, and determine the best method for utilizing 
the removed silt for strenghtening banks; 

5) 	 study the use of grass and tree cover to improve canal 
bank stability, especially as protection against wind 
and rainwater erosion;
 

6) 	 study water redistribution problems that arise on dis
tributary canals after rehabilitation; and, 

7) 	 improve information transfer to engineering departments
 
of universities and design, operation, and research
 
personnel in the PIDs.
 

b. Water Management Research
 

Research priorities in water management include develo
ping 	methods for identification and monitoring of available water
 
resources, including groundwater, and on-site tests to improve

the 	 quantity and quality of 
water available for agricultural

production. WAPDA has continued to carry out research in these
 
areas, 
 often with limited internal funds. The contractor shall
 
design research in such areas as the following, to be carried out
 
by the contractor, WAPDA and/or other institutions:
 

1) 	 examination and refinement of 
on-farm water management

technologies at Mona Reclamation Ex:perimental Project site
 
(where 
the original research for the AID-financed On-Farm
 
Water Management (OFWM) Project was conducted) and under the
 
Lower Indus Water Management and Reclamation Research Pro
ject, located in Sind Province. At the Sind site, findings

from earlier Mona research will be evaluated to test their
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suitability Linder different conditions, as well as to iden
tify research problems specific to the farming environment 
of Sind; 

2) tubewell research, including studies of tubewell perfor
mance and studies of the quality of water pumped;
 

3) modification and development of computer models to pre
dict availability and expected irrigation water 
 utilization
 
rates. Merging groundwater and surface supplies in one
 
predictive model will be undertaken;
 

4) development of standard design procedures for small
 
diversion structures to replace temporary bunds constructed
 
by farmers at the headworks of privately managed canals in
 
the Northwest Frontier Province 
(NWFP) and Baluchistan;
 

5) investigation of the potential for on-farm 
and other
 
local reservoirs and development of standards for design and
 
construction;
 

6) investigation of the potential to 
 create groundwater
 
storage schemes in river flood plains; and
 

7) an analysis of the socio-economic environment governing
 
the final use of the water. A high degree of cooperation is
 
required among 
the 20 to 80 farmers that comprise a water
course command area for the system to function effectively.
 
How this cooperation takes place within the formal 
rules of
 
government bodies is a critical determinant of the producti
vity of water use.
 

5. Location of Research Work and Institutions Involved
 

The ISM Project will fund research activities that involve
 
WAPDA and the PIDs. Locations of WAPDA research will likely

include Lahore, Mona, and Tando Adam, with other research sites
 
yet to be identified. PID research will center around the Punjab
 
Irrigation Research Institute near Lahore and the Sind Hydraulic
 
Research Station in Hyderabad.
 

The contractor will deal primarily with WAPDA but may 
also
 
interact with PIDs, Universities, and PARC in their water related
 
research activities. Research assistance to the PIDs will be
 
provided primarily by two researchers who will be part of an
 
Engineering Team provided under a separate direct AID 
contract.
 
The engineering and hydraulic research discussed 
in Section 4.a.
 
above will primarily be the responsibility of that Engineering
 
Team, whereas the water management research discussed in Section
 
4.b. will be the responsibility of the Research Team under 
 this
 
contract. It is anticipated that the researchers provided by the
 
Engineering Team will participate with the Research Definition
 
Team in undertaking the scope of work discussed below:
 

-90



C. SCOPE OF WORK
 

1. The contractor shall:
 

a. Review and evaluate tentatively proposed research
 
programs such as the illustrative examples in Section 4.b.
 
above, by studying available documents, making site visits,
 
and holding discussions with appropriate host government and
 
AID officials and others involved in 
water management re
search in Pakistan, 
 and recommend which research activities
 
should be included in the project.
 

b. Prepare a detailed life of project research plan inclu
ding the identification of 
specific research problems by

priority, 
time frame, and outputs for the life of the pro
ject.
 

c. Develop a profile of Pakistani institutions including

personnel involved in 
water management research activities
 
and make recommendations for improvement in this regard for
 
each research activity as well 
as for needed institutional
 
linkages between different activities. Since most costs of
 
personnel salaries, land, agriculture, buildings (new 
or
 
remodeled), and operating budget will 
be incurred by the GOP
 
and not funded by AID under the 
 project, the contractor
 
shall also 
be responsible for identifying additional GOP
 
input requirements and for costing them out 
as part of the
 
institutional/personnel profile development.
 

d. Compile a detailed list of commodities required, such 
as
 
vehicles, instrumentations, test equipment, 
equipment and
 
material for construction or operation of 
research projects,

technial aids, specialized office equipment, etc., 
including

specifications, estimated costs, and 
 source/origin
 
considerations. 

e. Assess 
and define specific training requirements (in
country and overseas) for Pakistani 
research personnel.
 

f. Suggest the long-term team composition for Phase II,

including a time frame, location, and a detailed scope of
 
work for each member;
 

g. Prepare a list of 
short-term consultant requirements for
 
Phase II, including a time frame 
(to the extent possible)
 
and a scope of work for each; and,
 

h. Define in 
detail proposed work-ing relationships between
 
the Phase II Research Team and other 
ISM Project Technical
 
Advisors and On-Farm Water Management Project Advisors.
 

2. 
 The Research Definition Team (a multidisciplinary team) will

approach its 
 task on the basis that "RESEARCH" as used in the
 
context of this contract is interpreted in its broadest sense.
 
As such, consideration will 
be given to engineering and hydraulic
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research (in collaboration with the Engineering Team resear
chers), water management research (distribution to on-farm utili
zation), agronomic/production research, social/motivationai re
search, economi (water value/returns, etc.) research, water
 
development and utilization (tubewell, rainfed, etc.) research,
 
and other pertinent areas as the team may define.
 

3. The scope of work shall be implemented as follows:
 

a. 
 Ste2 One: Initial Desigo in Pak.istan
 

The team members will assemble at UI/WSU for a three
day predeparture orientation and planning session for 
 the
 
work to be conducted in Pakistan. Included in 
this period

will be: clarification and refinement of individual State
ment of Work, review of the irrigation improvement programs

in Pakistan and the role of 
the water research component,
brief review of historical and cultural influences as re
lated to water management in Pakistan, discussion of Pakis
tani institutions involved in the Project, and team building

exercises. This will 
prepare the team to immediately ad
dress the Statement of Work.
 

Step One begins with the arrival of two members of the
 
design team in Pakistan: Team Leader and the Soil 
 Scien
tist. During the first two-week period they will:
 

(a) Begin discussions with AID and GOP officials to 
 ascer
tain: the goals and objectives of current GOP water manage
ment improvement programs, research priorities, the institu
tions which will participate in the research programs, the
 
scope of 
 the Irrigation System Management (ISM) and the
 
Irrigation Rehabilitation Projects, recomendations for
 
expected training requirements, and discussions with related
 
technical advisory teams associated with the ISM Project.
 

(b) Collect and begin review of 
research work underway or
 
completed in the past 
ten years. This will include the
 
Revised Action Program, work performed with Colorado State
 
University, WAPDA-managed research in dryland areas, and
 
data collection programs, including evaluation work for the
 
On-Farm Water Management Programs.
 

(c) Guided by GOP and AID personnel, visit representative,
 
targeted areas for research in order to enable the team 
 to
 
better relate the research objectives of the GOP to specific
 
field conditions.
 

(d) In collaboration with GOP officials and the AID Project

Officer, identify and establish priorities for potential

research 
 topics and confirm arrival dates of remaining team
 
members.
 

The Long-Term Leader will arrive 1 week 
 after the Team
 
Leader.
 

-92



Under the direction uf 
the Team Leadir, the remaining mem
bers of the design team will continue to shape the 
research
 
program and develop recommendations forspecific research pro
jects, 
 identify potential principal investigators, estimate time
 
for completion, and budgets.
 

b. Step Two: Interactions with U.S. Institutions and Faculty
 

At the conclusion of the first step, the team will 
return to
 
the United States. GOP officials and the USAID Project Officer
 
will return with the team to continue the process of designing

the research program. Accompanied by senior university 
offi
cials, GOP and AID officials would visit 
 research facilities,
 
University and Subcontractor professional staff, 
 examine irriga
tion and dryland water management practices in Idaho and
 
Washington, visit 
 with relevant departments to define training

requirements, and define with design team 
 members, the skill
 
requirements for the long-term team. Special meetings will be
 
scheduled to 
 discuss research topics to elicit suggestions on
 
prior work, a methodological approach and candidates for research
 
in Pakistan. The research itinerary/plan shall be proposed by
 
the contractor by 15 August 1984 to AID for 
approval.
 

The recommendations developed in Step One will be 
shared
 
with researchers in the home institutions and principal investi
gators identifi ed for subsequent involvement in Pakistan. As
 
required, additional individuals will be identified to return to
 
Pakistan for the final 
step to refine specific research projects

for implementation and assist in the final preparation of the 
Phase I report. Candidates for long-term positions will be 
included. 

c. Stee Three: Prep!aration of the Final Report 

The Team Leader will return to Pakistan for the last month
 
of the design phase to prepare the final report and review
 
findings with GOP 
(WAPDA) and AID officials. He will be accompa
nied by a professional staff 
to a) finalize the broad parameters

of the 
 program, b) describe the management structure for the
 
program, c) prepare cost estimates 
(GOP and AID) for the program,

and d) prepare a detailed implementation plan with expatriate

requirements. Additional professionals will 
complete development

of 
 specific research projects slated for early attention during

the implementation phase. 
 The final report will include all
 
requirements as specified in paragraph c.l. 
of this Article. The
 
Long-Term Leader will participate in Pakistan in 
the review and
 
approval of the final recommendations.
 

4. Participation in the design of 
the Command Water Management
 
component of the Irrigation Systems Management Project is outside
 
the scope of work of this project.
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TITLE: Integrated Watercourse Management
 

JUSTIFICATION:
 
One of the problems in irrigation management is the fact that not
 
enough research has been directed at understanding and improving
 
the watercourse sub-system which includes the canal network sup
plying the watercourse, the watercourse, the farms, the fields
 
and the institutions involved, including farmers.
 

This lack of attention on the integration of all variables affec
ting water management and agricultural production at the "busi
ness" end of an irrigation system has resulted in piecemeal and
 
often discouraging approaches to improved management. Even more
 
serious, it has created a lack of understanding of practical
 
irrigation by almost everyone who deals with the subject.
 
Researchers who have the time and resources to study complicated
 
systems have, for some reason, been reluctant to try to under
stand such an array of complicated variables. This creates a
 
knowledge gap that planners, designers, builders, and operators
 
of irrigation systems cannot fill. Their response is to attempt
 
improvements by making systems more complicated and sophisticated
 
technically; something that will function in spite of misunder
stood management problems. Usually this results in failure.
 

Pakistan's irrigation systems were designed to operate with run
of-the river supplies. They are also designed to be water defi
cient in that the full supply discharge of conveyance channels is
 
insufficient to provide water to meet consumptive demands if the
 
entire service area is planted to irrigated crops.
 

The design results in a delivery system that is rigid where each
 
farmer receives a "dose" of water the size of which is 
proportional to the size of his land holding. The "dose" is 
received by each farmer each week at the same time and it is 
insLfficient to cover his entire farm with an effective irriga
tion. The design farm area to be irrigated (irrigation intensi
ty) varies with canal command with some being as low as 25 per
cent while other commands (rice) may be as high as 80 percent.
 
The rigid delivery pattern is possible because of the low inten
sities. In other words, farmers almost always want water when it
 
is available. Such a system, however, has the great advantage of
 
each farmer benefitting directly from any water he is able to
 
save through better management. The incentive for good manage
ment by individual farmers and/or groups of farmers is higher in
 
this system than perhaps any other irrigation system, because
 
usually in irrigated agriculture water saved by one farmer only
 
benefits someone else at some distant location.
 

Flexibility in such a system must be provided by the farmer
 
himself in his selection of a cropping pattern (species and area)
 
or by farmers working together to trade timings and water sup
plies. The rigidity is also relaxed by supplemented water sup
plied from wells, either private or public.
 

-95



Better use of the scarce water supply in this system must 
 come

from more efficient and equitable distribution, effective 
 means

of reducing operational and other losses, seiection of cropping

patterns to match supplies, and in 
 better programming of
 
groundwater supplies where available.
 

The 	particular irrigation water delivery method in 
Pakistan is
 
unique to the Indus Basin. It is old, having been developed in

the past century. Since it was developed long before the subcon
tinent was partit.oned, the same type of 
system is evident on the

Indus tributaries in India. 
 The higher production levels found
 
in the Indian Punjab indicate that production in Pakistan can be

significantly 
 increased with better management of all inputs,

including water. To 
 date in Pakistan, no research 
has 	 been

directed at managenient of these resources over 
 an 	 area

sufficiently large to remove the field plot bias and to 
identify

implementation constraints.
 

OBJECTIVES:
 

This research project is designed to study the interactions among

all factors affecting water delivery to 
the field. These include

the 	reliability of 
the canal network, the location 
 of fields
 
within the watercourse area, the operation of the warabandi
 
system, the supP1l_.,ental supplies (wells and rainfall), the crop-
ping 	pattern, the 
water table depth, thie condition of the water
course, the crop and soil 
cultural practices, and the farmer and
 
how and if he is organized.
 

The 	overall objective of the research is to optimize the use 
 of

existing water supplies within a canal 
command and to determine
 
means and costs of implementing proven technologies over 
larger
 
areas. Specific objectives are:
 

1. 	 To 
 develop a better understanding of the interrelations
 
among the 
 various physical and management components of 
 a
 
watercourse system.
 

2. 	 To manipulate components to improve the use of 
water and to
 
increase agricultural production. 

3. 	 To work with farmers in selecting and managing cropping
 
patterns to best use the available supplies.
 

4. 	 To test various manipulations within the warabandi system

(with farmer involvement) to improve scheduling. Possible
 
techniques might include: 
 (all would be within the present
 
delivery constraint).
 

i. 	 dividing the chak into smaller sections
 
ii. 	 delivery to all 
or some farms on a twice weekly basis

iii. 	varying the frequency throughout the season depending
 

on crop stage and weather
 
iv. 	 cooperative use among 2 or 
more 	farmers
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v. 	 temporary storage at the village level 
vi. 	 mechanized maintenance of field channels
 

5. 	 To incorporate, where possible, groundwater Supplies into
 
the delivery pattern and program its use to best meet
 
consumptive demands.
 

6. 	 To study implementation constraints of successful component
 
changes and develop implementation guidelines.
 

7. 	 To observe the watercourse system in its totality taking
 
advantage of the data base and interventions being tested.
 
Monitoring methods arid data collection and analysis
 
techniques can also be learned.
 

OUTPUTS
 

1. 	 A monitoring procedure to evaluate effectiveness and effi
ciency of water delivery over a command area.
 

2. 	 An evaluation of water delivery and use within the pilot
 
area.
 

3. 	 Guidelines for" matching cropping patterns to water supplies.
 
Recognition will be taken of the SCS-prepared On-Farm Water
 
Management Series, Volume IV, Irrigation Water Management.
 

4.. 	 Implementation guidelines regarding methods of providing
 
flexibility of water supply within the rigid warabandi
 
system.
 

5. 	 Guidelines for the use of water supplies from private and
 
public wells. 

6. 	 An evaluation (with recommendations and procedures) of 
tecnnologies that are appropriate for extension to other 
areas. 

PERSONNEL / COLLABORAT ION 
r 

USAID - The entire research team, other advisors from the ISM
 
project and advisors to the On Farm Water Management
 
Project.
 

GOP - All research scientists of Mona Reclamation Experimen
tal Project. Irrigation Department personnel will also 
need to be closely associated. The OFWM Directorate, 
Government of Punjab, will also be involved for 
training and perhaps improvement of some watercourses. 

INSTITUTIONS
 

The initial pilot area would be developed with WAPDP at the Mona
 
Reclamation Experiment Station on a portion of the 110,O00 acre
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area served by that station. All research personnel there would
 
be involved because the complexity of the research requires
engineering, agronomic, economic, soils, extension and social
 
skills. The totality of water management in a gravity canal
 
system is embodied in the program.
 

The Punjab Irrigation Department would of 
necessity be involved
 
because they provide the major channel 
operation and maintenance.
 
Because of the close working relationship between Mona and 
 the
 
Irrigation Department, no difficulties with such collabora'tion is 
anticipated. The Mona station 
is already empowered to operate

the public tubewells within the area. 

PROCEDURES
 

1. A pilot area will first need to be selected. In order to
 
facilitate initiation of the project, the first pilot area
 
will be within the ll',000-acre area commanded by the 
 Mona
 
Reclamation Project. 
 Similar projects in other areas and
 
provinces could be. started but only after the first 
one has
 
demonstrated 
 success. The program is complicated and re
quires much innovation and many decisions as it unfolds. To 
implement in several locations would only lead to poor

execution and possibly erroneous results. 

The pilot area should be sufficiently large to be represen
tative of the canal delivery system. It should encompass 
the area served by 
at least one main channel of the delivery
 
system and it 
 should have private and public tubewells
 
somewhere within the command.
 

2. A preliminary step would involve an 
inventory of the pilot 
area. This would include: 

i. Description of the delivery system (size and lengths)

ii. Description of each chak area 
(outlet discharge, no. of
 

farmers, etc.)
 
iii. Inventory of all wells (location, size, private 
or
 

puIbl ic) 
iv. Evaluation of conditions of the delivery system 
 (main
 

and watercourses)
 
v. Estimate of agricultural production 
vi. Description of any special 
 problems (salinity,
 

waterlogging, etc.)
 

3. Monitoring procedures will be selected by reviewing methods
 
used elsewhere and developing techniques to fit the Pakistan
 
system. There will need to be two 
methodologies - one to
 
monitor water flows and another to monitor agriculture pro
duction. The development of these monitoring methods 
 will
 
be a valuable output of this project. 

4. The monitoring program will need to 
commence before 
 any

effective changes 
 are made in the area so that benchmark
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data 	are available to measure change.
 

5. 	 Early in the implementation the program will be explained to
 
farmers. This will 
need to be done carefully and thoroughly
 
because any Success of the program will be directly related
 
to farmer involvement and acceptance. This is an important
 
step.
 

6. 	 The above process will take perhaps one year at which time
 
the physical pilot 
area 	will be known in detail, the farmers
 
will have been informed and queried as to what they feel is
 
possible, and the delivery system constraints will be known.
 
At this time, and only at 
this time, it will be possible to
 
decide on technologies to be implemented to improve water
 
use efficiencies to increase agricultural production.
 

7. 	 Technologies will be implemented in a manner 
that benefits
 
from discrete activities that can be monitored and 
 quanti
fied. The number and success of technologies tested can
 
only 
be decided as the project unfolds but certainly within
 
the realm of possibilities described under OBJECTIVES
 
(above) several will be productive.
 

8. 	 Making any technology useable requires removal of 
the imple
mentation constraints. 
 For the results of this research to
 
be appropriate it will be necessary for the 
research to
 
address the implementation problems. Therefore, just as
 
iriportant as developing improvement technologies will be
 
development of procedures to implement them on a large
 
scale.
 

9. 	 Summarizing the procedures can 
be done by considering the
 
project in phases as follows:
 

Phase 1 - Selection of 
Site 	 3 months
 
Phase 2 -
Baseline data & research plan 9 months
 
Phase 3 - Selection of technologies 3 months
 
Phase 4 - Testing of technologies 24 months
 
Phase 5 - Development of extension 
 6 months
 

methodologies
 

Total 40 months
 

Depending on 
 the site selected, the condition of the
 
watercourses, and the technologies selected it 
is likely that the
 
Punjab OFWM cell 
 would be involved with improvement of some
 
watercourses. 
 This also should present no difficulty since they

would be performing their ordinary function.
 

Finally, all 
research stations involved in water management would
 
use the pilot area as a demonstration/training site to

familiarize trainees 
with water management technologies and
 
techniques for monitoring. These relationships need not be for
mal because they would only deal with short-term access to the
 
project site.
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REPORTS
 

Reports will include semi-annual progress reports as well 
 as
 
several manuals describing the monitoring methods, 
and implemen
tation strategies for successful technologies developed. Techni
cal reports will result from the pilot area description, the
 
results of monitoring, the experience with farmer involvement and
 
other findings worthy of description.
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--------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------

INTEGRATED WATERCOURSE MANAGEMENT ESTIMATED COSTS 

FY 85 FY 86 FY 87 FY BB FY 89 TOIAL 

DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR 
ITEM COST COST COST COST COST COST COST COST COST COST COST 

1.SALARY
 
Short-term TA 5.040 10,580 11,120 11,660 38,400
 

2.FRINGE BENEFITS 1,270 2,660 2,800 2.940 9,670
 

3.LOCAL HIRE
 
Prof. staff 7,200 20,160 21,120 22,080 11,760
 
Supoort staff 13,140 55,380 57.900 61,500 31,770
 

4.TRAVEL
 
International 3,200 64720 7,060 7,400 24,380
 
Intl. per diem 400 840 880 920 3,040
 
InPakistan 2,500 3.050 3,100 3,160
 
Pakistan per diem 1,960 4,120 4,320 4,540
 

5.OPERATING EXPENSE 500 17,000 1,050 34,000 1,100 34,000 1,160 34,000 1,700 3,810
 

6.INDIRECT COSTS
 
(25%) 2,603 10,450 5,463 29,178 5,740 30,110 6,020 31,320 11,308 19,825
 

7.COMMODITIES 65,505 20,000 10,000 10,000 5,000 110,505
 

8.SUBTOTAL 78,518 52,250 47,313 145,888 38,700 150,550 40,100 156,600 5,000 56,538 209,630
 

9.CONTINGENCY (10Z) 7.852 5,225 4,731 14,589 3,870 15,055 4.010 15,660 500 5,654 20,963
 

I0.TOTAL 86,369 57,475 52,044 160,476 42,570 165,605 44,110 172,260 5,500 62,191 230,593
 

II.SRAND TOTAL 143,844 212,520 208,175 216,370 67,691 848,601
 

NOTES:
 
(1)Rupee costs are shown indollar equivalents
 
(2)Short-term technical assistance person months: 7.
 
(3)Vehicle costs are not included incommodities ($18,750).
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EQUIPMENT LIST
 
INTEGRATED WATERCOURSE MANAGEMENT
 

ITEM CLASS 	 UNIT UNITS TOTAL
 

COST COST
 

VEHICLES 
Pickup 10,000 1 I)000 
Jeep (4wd) 5,000 1 5,000 
Motor bikes 750 5 3,750 

18,750 
FIELD EQUIPMENT 
Current meter(LED readout) 1500 4 6,000 
Fluees (Parshall et al) 900 4 3,600 
Pipe flow meter 650 1 650 
Engr. level wirod, tripod 1000 2 2,000 
Engr, transit w/tripod 1000 1 1,000 
Steel tape 400 2 800 
Water stage recorder 2000 6 12,000 
Recorder charts 400 1 400 
Tool kit 300 1 300 
Tractor(ced) 25000 1 25,000 

51,750 
OFFICE EQUIPMENT 
Photocopier 6000 1 6.000 
Overhead ,roiector 300 1 300 
Camera 35 mm 800 1 800 
Praiector 35mm 550 1 550 
Projection screen 150 1 150 

7,800 

PROJECT TOTAL W/O VEHICLES 59550
 
PROCUREMENT COSTS 5X) 2978
 
PACKING/FREIGHT(5X) 2978
 
TOTAL COSTS W/O VEHICLES 65505
 

VEHICLE COST 18750
 
PROJECT TOTAL 84255
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TITLE: Surface Drainage and Water Table Control
 

JUSTIFICATION
 

Development of extensive systems of canals for irrigation of the
 
Indus Plains without adequate provision of drainage facilities
 
has led to waterlogging and salinity problems in certain locali
ties. The drainage problems are complicated by minimal land
 
slopes, particularly in the lower region of the Indus Basin where
 
slopes are as small as a one foot drop in three miles. Lack of
 
adequate outlets for drain discharge in most areas of Pakistan
 
has prevented efforts toward extensive on-farm drainage.
 

Although irrigation is needed for most of the year, much of the
 
land, especially Punjab, suffers from too much surface water
 
during the monsoon season. Many surface drains are inadequate to
 
handle flows needed to prevent flooding of farmland. Most farms
 
do not have provisions for removing excess surface water. Lack
 
of surface drainage adds to the waterlogging problem of certain
 
areas. If this excess water could be removed from the fields
 
before infiltration, it would not contribute to rise of the water
 
table.
 

In 1960, the GOP embarked on a program to relieve salinity and
 
waterlogging problems through a series of Salinity Control and
 
Reclamation Projects (SCARPs). Drainage (water table control) in
 
these SCARPs has been by pumping tubewells operated by the
 
Provincial Irrigation Departments (PIDs). Discharge of the tube
wells is usually mixed with canal water in the watercourse. In
 
some cases, the salinity of the pumped groundwater is too high
 
for mixing and the tubewell discharge must be disposed of. Sur
face drains into which this saline water may be routed are either
 
nonexistent or in need of maintenance.
 

Often saline or brackish water is brought to the ground surface
 
in attempts to control the water table by pumping deep tubewells.
 
Perhaps total salinity problems could be reduced by not
 
withdrawing this deeper saline water, but instead controlling the
 
water table by tile drainage. The latter would remove only the
 
relatively shallow groundwater which usually is of better quality
 
than deeper groundwater. The quality of effluent from tile
 
drains would usually improve with time while that from tubewells
 
rarely improves.
 

Only recently has tile drainage been seriously considered in
 
Pakistan. In two fairly large areas, construction of tile drains
 
has cher begun or is planned. One area is East Khairpur in the
 
Sin Province and includes a pilot project of about 2,000 acres.
 
Drains have been installed at present on about 1,200 acres of
 
this pilot project. The pilot project is planned to include two
 
types of drain layout, two spacings, two depths, various grada
tions of gravel as envelope material, and various types of syn
thetic fiber for filter material. The pilot area was chosen in 
part because an outlet exists for the drain effluent. In the 
other area, the Mardan SCARF' in the Northwest Frontier Province,
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the tile drains are desi Qned to exit by cravitv low and 
remodelinQ of open drain ditches is included to increase both 
their depth and carrvin capacity. Approximately 73,000) acres 
are proposed to receive tile drainaqe in Mardan. A small pilot
tile drainage prolecL is planned in which various drain depths,
spacing, layout patLte'-ns, and materials will be used. This 
project of 350 acres i5 part of Pabbi Unit V which is a Sub-unit 
of Peshawar lubewells SCARF Project. This area is said to have a
drainacle problem which is representative of large areas in 
Paki stan. 

The aforementioned drainaqe projects indicate a recent interest 
of the GOP toward evaluation of tile drainage for water table 
control. One of the oreatest constraints to extensive use of 
tile drains is the relatively high initial cost for installation.
 
Ways of reducinq the installation costs would be 
 a qreat benefit 
to the country. 

OBJECTIVES
 

1. To establish phvsical, chemical, social and econoni c 
criteria and methc:doloov for selection, desicn, construction 
and evaluation of drainane systems suitable for Fakistani 
condi ti ons. 

2. To d:velop and f:ield test low-cost methods for construction 
of on-farm drains. 

3. 1o cateqorize, develop and f ieid test methods for removal of 
excess surface water from tarm fields. 

PROCEDURES
 

lhe initial work on this research will be centered upon obtaininq

and analvzinq e-. istino monitorinn data on SCARP tubewells. Of

particular interest will be the discharge pumpinn history, 
 water
table elevation,, qual. itv of pumped water (TDS or EC, SAR, pH),

electrical usaqe, p,.mpin erticiency, and pumpinq costs. If
 
these data arr not available 
on the proper number or selection of
 
wells, then a data collection proqram will be initiated to obtain
 
the nec.ssarv intormation. This effort will 
 be fully coordinated
 
with the proic-ct entitled "Public and Private 
 Tubewell 
Perfor'mance" because the same database is needed for both pro
jects. Both of the-e proiects will provide data valuable to 
verification of models developed in the proiect on "Groundwater-
Surface Water ModeJls".. 

Since installation of tile orains is much more recent than tube
wells. tie data are not ey"pected to be complete for tile drains. 
As a first step. all data on e"istinn and planned tile drainaqe
svstems wi ll be assembled. Especially souqht after will be data 
on field monitorino o.f constructed drains. Project personnel
will design a data collection proqram as needed and install 
measurement structures and equipment to collect data to evaluate 
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performance of tile drains which have been installed in the 
field. Data needed will be water table elevation. drain depth, 
spacing, diameter, discharpe and water quality of effluent (TDS 
or EC, SAR, pH). Required to obtain these data would be 
piezometers or observation holes, weirs, water stage recorders, 
and associated laboratory equipment. 

An important aspect of this research is the cooperation of agen
cies responsible for construction and maintenance of the planned 
tile drainaqe svstems mentioned in the "Justification" section. 
Some minor modifications of the systems may be necessary during 
or following construction in order to collect necessary research 
data on drain per-:ormance. For example, a small weir or flume 
might be installed +or research purposes at the tile outfall or a 
manhole may be necessarv to isolate a specific drain lateral.
 

In order to extend the range of applicability of field data on 
both tubewells and tile drains, computer models will be developed 
to simulate these systems. These models will be smaller than 
those beinc developed in the research entitled "Groundwater-
Surface Water Models," and will be developed for operation on 
microcomputers. To speed implementation of this aspect o+ the 
research, two mi crocomputers will be needed - one in Pakistan and 
one in the U.S. on the WSU campus. Jhe one on the WSU campus 
will be needed to allc:w model developmunt to begin soon after the 
start of :mplementation of this research. It would be available 
for training of Pakistani engineers as part of graduate degree or 
specialized short-term traininQ on the WSU campus. These micro
computers will also aid in data analysis for other aspects of 
this research. The models to be developed will be able to pre
dict water table response and water quality oF effluent under 
different conditions than where field systems are constructed. 
The models can also predict results Lo be expected under a wide 
range of operatin and/or desiqn variables for the tubewells 
and/or drainacje systems bef:ore the systems are Lonstructed. The 
models will be applicable for a ranoe o+ irrigation practices, 
crops, soils, rainfall, and drain and/or tubewell design parame
ters. They will be verified by the data collected on field 
performance of tubewells and drains. These models will be a
 
sipnificant benefit in the traininq of Pakistani researchers and 
in establishinq continuina research collaboration between U.S. 
and Pakistani reseArrhers. 

The project will address surface drainage problems in the
 
following sequence of activities: 

(1) A review will be made o+ literature and maps to delineate 
zones where surface drainage is inadequate and widespread. 

(2) Categorization will be made of the principal factors
 
contributing to impeded drainage from these zones, for example:
 
no drainage system, inadequate drainaqe system capacity, poor 
drainage system maintenance, lack of slope to permit outfall, 
heavy textured soils or impermeable soil horizons, excessive 
contribution from a high water table, etc. 
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(3) Strategies and design criteria wi ll be developed to address 
poor surface dr-ainage for each of the major categories.
Str.ategi es would inc l ude engi neer:i nq, agronomic, and/or
instituLtional solut ions, for e..XampI e" use of tile drains, 
construct i on of main drainaqe arter i es, u e of raised beds for 
plantinq upland crops, changes in crops with emphasis on paddy,
formation of drainage districts, etc. 

A significant part of this research is to develop low-cost
 
methods for- construCtion of on-farm drains. The high cost for 
installation of conventional tile drains and typically small land 
holdings in izakisvan have been sinni.f*icant deter rents to use of 
this method of drainage. This research will focus on finding 
ways to significantly reduce ofcosts installina drains to bene
fit individual farms. For instance, conventional, deep (8 to 10
feet) tile drains on a wide spacing might be constructed which 
may be far too wide tu provide pr-oper water table lowering for a
considerable area between the dr-ai ns. Then perhaps shallow 
drains (3 to 7.5 feet) perpendicular to the deep drains might be 
constructed by hand labor of trenching and 1 avi rig tile. The 
proper spacing of the deep and shallow drains would be determined 
for this combined system as in.fluenced by variables in the field. 
Perhaps ].ow--cst materials could be Used for the shallow drains. 
Clay tile coul.d be manufactured locally for- these shallow drains. 
Various ideas for providinq I ow-cost tile drains will be 
evaluated in field trials and bv use of the aforementioned 
models. Much of the research related to this objective is
 
envisioned 
 to continue well beyond the initially planned four 
years of research implementation. 

The removaJl of e:xcess surface water from farm fields before it
 
can contr-ibute to a rising water- table could 
 provide a 
considerable benefit through increased crop production. This
 
research will in(ludi2. careful studv of 
 methods for providing
surface drainage. Most of this problem arises from the heavy
rainfall during the monsoon season and the relatively flat ter
rain of 
much of the farml and. Most of the efforts of this re
search will be 
to find ways for the farmers to help themselves to
 
handle e;:-es- surfac:e waters. These ways may include bed and
furrow formation to be investigated in the "Farm Water 
Management" project, and precision land leveling where slope
could be given to farmer's fields provided eventual exit 
conditions eist. A nother idea that might be tested is the 
formation of "mini -doabs", or micro-relief, on for example, a 
spacing of 100 feet. 

TIME SCHEDULE:
 

Work would begin in 1905 on assembling and analyzing available 
data on tubewell and tile drain performance, Work would also 
begin early on model development at Washington State University.
By Fall, 1985, the participants will have been selected for 
training in the U.S. and will begin such training. Field work 
would be started onlv after careful analysis of existing data is 
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completed. Work on surface and subsurface drainage on the farm
 

would begin by March, 1986.
 

PERSONNEL:
 

USAID: 	 Agricultural Engineer 
Soci ol ogi st 
Agricultural Economist 

GOP: Personnel to be determined during the implementation 
phase of the research. Types of personnel needed 
include: 

Agricultural Enqineers
 
Field Assistants 
Laboratory Assistants 

TRAINING NEEDS
 

To upgrade capability for drainaqe research in Pakistan, one 
Ph.D. and two M.S. degree students should be sent to the U.S. to 
study engineering. These individuals must be selected early in 
the implementation of ISM/R, so that they may be involved in 
model development at WSU durinq the coursework phase and field
 
drainage 	 work in Pakistan during the research phase of their 
degree study. These individuals could participate in tield trips 
to see drainage in the U.S. during breaks between semesters.
 

INSTITUTIONAL UNITS INVOLVED
 

The U.S. institutions include the University of Idaho, Washington 
State University, and Development Alternatives, Inc. The 
Pakistani institution proposed to lead this priject is the 
Drainage and Reclamation Institute of Pakistan (DRIP) at Tando 
Jam, under IDFCRC. WAPDA will play a major role with Mona and 
LIM as collaborators. Cooperators will include the Universities 
of Agriculture at rando Jam and Faisalabad and the Provincial 
Irrigation Departments. 

REPORTS
 

Progress reports will be issued when significant technical
 
progress has been made on any phase of the research. Progress
 
reports will be issued on all aspects of the work on a quarterly 
basis. It is anticipated that technical papers will be submitted 
to appropriate U.S.. Pakistani and international journals. 

-107



---------------------------------------------------------------------------------------------

SURFACE DRAINAGE AND WATER TABLE CONTROL ESTIMATED COSTS
 

FY 85 FY 86 FY 87 FY 88 FY 89 TOTAL
 

DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE
 
ITEM COST COST COST COST COST COST COST COST COST COST COST COST
 

1.SALARY
 
Short-term TA 10,080 10,580 11.120 11,660 12,260 55,700
 

2.FRINGE BENEFITS 2,540 2,660 2,800 2,940 3,080 14,020
 

3.LOCAL HIRE
 
Prof. staff
 
Supoort staff 6,570 13,770 14,490 6,300 41,130
 

4.TRAVEL
 
International 6,400 6,720 7,060 7,400 7,780 35,360
 
Intl. per diem 800 840 880 920 980 4,420
 
InPakistan 2,000 2,050 2,100 2,160 1,520 9,830
 
Pakistan per diem 5,920 6,120 6,320 6,540 5,460 30,360
 

5.OPERATING EXPENSE 1,000 2,000 1,050 20,000 1,100 32,000 1,160 35,000 1,220 6,000 5,530 05,000
 

6.INDIRECT COSTS
 
(25%) 5.205 2,480 5,463 8,685 5,740 13,548 6,020 14,548 6,330 4,820 28,758 44,080
 

7.COMMODITIES 47,795 3,000 4,000 5,000 2,500 62,295
 

B.SUBTOTAL 73,820 12,400 30,313 43,425 32,700 67,738 35,100 72,738 34,150 24,100 206,083 220,400
 

9.CONTINGENCY (10%) 7,382 1,240 3,031 4,343 3,270 6,774 3,510 7,274 3,415 2,410 20,608 22,040
 
.............. .-------------------------------------------------------------------

IO.TOTAL 81,202 13,640 33,344 47,768 35,970 74,511 38,610 80,011 37,565 26,510 226,691 242,440
 

11.GRAND TOTAL 94,842 81,111 110,481 118,621 64,075 469,131
 

NOTES:
 
(1)Rupee costs are shown indollar equivalents
 
(2)Short-term technical assistance person months: 10.
 
(3)Vehicles not included incommodities ($2B,500).
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EQUIPMENT LIST
 
SURFACE DRAINAGE AND WATER TABLE CONTROL
 

ITEM CLASS UNIT UNITS TOTAL 
COST COST 

VEHICLES 
Land Cruiser 4wd(Toyota) 12000 2 24000 
Motor bikes 750 2 1500 
Shop tools and spare parts 3000 1 3000 

28500 
COMPUTERS (PC TYPE) 
Personal Computer (512kb) b5OO 1 6500 
Volt. Regulator w/battery 700 1 700 
Monitor 400 1 400 
Printer (dot matrix) 650 1 650 
Plotter x-y type 1200 1 1200 
Memory upgrade 1100 1 1100 
Software (DOS, W.p.etc,) 2000 1 2000 
Spare Parts 1000 1 1000 
Tool Kit 200 1 200 

13750
 
FIELD EQUIPMENT
 
Flumes (Parshali et al) 900 3 2700
 
Enar, level w/rod tripod 1000 2 2000 
Engr. transit w/tripod 1000 2 2000 
Steel tape 400 1 400 
Water stage recorder 2000 6 12000 
Recorder charts 400 1 400 
Piezometer jetting appar. 1500 1 1500 
Piezometer driving appar. 1o00 1 1000 
Pump,portable centrifugal 1500 1 1500 
Tool kit 300 1 300
 

23800
 
METEROLOSICAL EQUIPMENT
 
Rain gageirecording) 360 5 1600
 

1800 
LABORATORY EQUIPMENT 
pH meter 600 1 600 
Elec. Conductivity meter 1000 2 2000
 

2600
 

OFFICE EQUIPMENT 
Camera 35 mm 800 1 800 
Projector 35mm 550 1 550 
Transformer 150 1 150 

1500
 

PROJECT TOTAL W/O VEHICLES 43450
 
PROCUREMENT COSTSi5Z) 2173
 
PACKIN6/FREI6HT(5%) 2173
 
TOTAL COSTS WIO VEHICLES 47795
 

VEHICLE COST 28500
 
PROJECT TOTAL W/VEHICLES 76295
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TITLE: 
 Public and Private Tubewell F'er~ormance
 

5USTIFICATION:
 

Widespread waterloqging and salinity problems have developed 
 in
 
Pakistan followinq extensive development of irrigation in the

Indus 
Plains wittout adequate provision for drainage. In 1960,

the GOP embarked on 
a program to relieve salinity and waterlog
ginq problems through a series of Salinity Control 
and Reclama
tion Projects (SCAPRFs). In these SCARPs, 
 tubewells were

constructed by WAP)A and 
later- operated by the Provincial Irriga
tion Departments. Approximately thirteen thousand public 
 tube
wells of 
 various capacities were constructed under these pro
jects. The majority of 
them are functioning satisfactorily, but
 
many have experienced rapid deterioration and decline 
 in

discharge. About 1,000 tubewells have already been replaced

durinq the last few years and 
more than 1.200 are in need of
 
replacement.
 

Although some of the pumped groundwater is too saline for- use 
 in

irrigation, most of the water discharged from the SCARP tubewells
 
is mixed with and supplements the irrigation water delivered
 
through the 
 canal systems. In fresh groundwater zones, the
 
tubewell discharqe is put directly :into 
the watercourse. In 1960
 
when the SCARPs were beoun., no one anticipated the rapid develop
ment of private tubewelIs which was to follow. In fresh
 
groundwater areas where having their own 
tubewell can provide

greater flexibility of water supply, farmers have been quick 
 to
 
establish and utilize tubewells. Presently, there are estimated
 
to be in excess of 200,000 private tubewells in operation in
 
Pakistan. 
 The GOP is now enc:ouraqing tiubewell development by the
 
private sector to the extent that new 
public tubewells will not
 
be installed in fresh groundwater areas. In general, less is
 
known about private tibewell oerformance than SCARP performance,

and one of the ob1ectives of this research will be to document
 
private tubewell perFormance over time.
 

Because many existino SCARF' tubewells are in areas where quality

of groundwater is adequate for direct application to fields, they
could be replaced by private tubewells. The GOP has recently
completed the !SCARF Transition Study with IBRD funding. This 
study outlines a str.teqv for divestiture of public tubewells
 
where qroundwater is 
tresh. Eventual divestiture of tubewells in
 
cood nuality groundwater areas would release substantial funds
 
for use in 0 & M of canals. At present, double water rates are
 
levied to water users receivino additional water supplied by

tubewells, but water charge recoverv is insufficient to pay for
 
operational costs.
 

Private tubewells arc usual lv nuch shallower than the SCARF' 
tubewells and have much lower di-scharge. The private tubewells 
have been constr..cted at a much Iower cost using low-cost
 
screenino materials and rillino methods. Private tubewells have
 
reportedly experier ced problems of 
decreasino performance and 
less than expected li+.. 

-110



Since 1974, 
 some work has been done to determine the causes of
 
public tubewell deterioration and to devise methods 
 for their
 
maintenance and rehabilitation. Essen'ially no such work has
 
been done for private tubewells. In fact it appears thrt records
 
of tubewell performance for the private tubewells 1 y not exist.
 

The aforementioned studies of SCARF' tubewell performance have
 
reported that early and rapid deterioration of SCARP tubewells
 
took place as a result of one or more of the following reasons:
 

1. 	 Corrosion/incrustation of metallic screens
 
2. 	 Invasion of gravel pack by fines
 
3. 	 Deposition of carbonates 
 in the gravel pack adjacent to
 

screen
 
4. 	 Formation and growth of saline and filamentous algae or iron
 

bacteria
 
5. 	 Use of oversized gravel pack and slot size
 
6. 	 Reduction in permeability of the formation within twenty

five feet radius of the well
 
7. 	 Inappropriate sampling technique 
leading to incorrect
 

sampling and design work
 

Although 
 the above various possible causes of well deterioration
 
have been enumerated, there is no consensus on the main causes
 
and no effective procedures for rehabilitation of public tube
wells have yet been devised. The extent of private tubewell
 
problems has not been determined. Pakistan is faced with several
 
policy 
 issues regarding tubewells including encouragement of
 
private development, possible divestiture of public tubewells,
 
disposal of saline discharge, etc. Answers to questions of
 
public and private tubewell performance would allow policy makers
 
to set policy for tubewells in 
Pakistan from a sound technical
 
basis.
 

OBJECTIVES:
 

1. 	 To identify and document the characteris, :s of public and
 
private tubewells.
 

2. 	 To identify and document the extent 
and severity of problems
 
with performance and useful 
life of public and private
 
tubewel Is.
 

3. 	 To identify the Causes of 
both 	public and private tUbewell
 
deterioration 
 under various combinations of environmental,
 
material and design conditions.
 

4. 	 To develop methods for rehabilitation of deteriorated tube
wells.
 

5. 	 To determine the design. construction, operation, and main
tenance 
needs of tubewells for improved efficiency and eco
nomic life spans.
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6. To develop alternatives to tubewells for private 
 installa
tions for supplementing irrigation supply especially when 
 a 
thin layer of fresh groundwater overlies a saline zone. 

PROCEDURES:
 

The initial work on this research will be assembly and 
 analysis

of data on the characteristics of 
public tubewells. Such data

should be available from the government agencies involved in
design, installation, and operation of the public tubewells. The 
characteristics 
of private tubewells will 
also ned documenta
tion. A subcontract to a private Pakistani agency or university

could be used to conduct a survey 
 and assist in this effort. If 
it were a university, this could be done under the grants 
program. The data will be assembled in computer files using 
 a
 
microcomputer. This effort will be fully coordinated with the 
project entitled "Surface Drainage and 
 Water Table Control"
 
because the same database is needed for 
both projects. Both of

these projects will provide data valuable to verification of
models developed in the project on "Groundwater-Surface Water 
Models". 

Simultaneous with the determination of characteristics of the
tubewells will be the gathering of information as to the extent
and severity of problems with tubewell performance and useful 
life. Monitoring oF 
a small sample of private tubewells would be
done on a recurring basis to determ.ine what are the "typical" 
patterns for private tubewell operations, how often, if ever,

maintenance is performed, 
 and to determine nature and extent of
 
problems. The type of 
data needed on characteristics and perfor
mance includes the size of 
the well (depth, diameter), the size
 
of the power unit, source of power (electric, diesel), placement
and length of screen, type of screen, material used for screen,
size and nature of screen opening, discharge, history of opera
tion of well, records for pumping tests, 
 time and frequency of
 
tests, actual data ficom tests, technique used for well drilling,

initial installation costs, maintenance costs, operational 
costs,

history of 
 maintenance operations, date of initial drilling,

operator's or owner's impressions as to performance of well 
 and
 
reasons for poor performance 
 if well is not performing as 
expected. 

The results of previous studies on causes of tubewell deteriora
tion will be gathered and carefully analyzed before any field 
operations are undertaken. Field study of certain wells selected 
from the records assembled in earlier phases of this research 
will be undertaken to locate the cause of deteriorated
performance where it exists. This effort may include tests and
studies of wells for which performance has not deteriorated in
addition to those exhibiting declining performance. These tests
will be especially valuable in isolating causative factors for 
declining performance. 
 These field tests will usually involve
 
pump 
 testino the wells, installation of observation wells,
 
pulling 
the exist4 ng pumps, use of underwater TV cameras, and use 
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of various logging equipment.
 

It is planned to complete all of the aforementioned research work
 
before 
 any efforts toward rehabilitation of existing wells is
 
begun. By using this approach, 
 the efforts toward tubewell
 
rehabilitation 
will be based on a better understanding of the 
causes of well deterioration. Rehabilitation may not be feasible 
for correcting all. causes of deteriorated performance. In some
 
cases it 
 may be better to abandon the well and drill a new one
 
than to rehabilit:,te the old well. 
 This latter approach may be
 
best especially i+ causes of 
the earlier well"s deterioration are
 
cleariy understood and can be overcome by proper design and
 
construc.tion of the new well.. The Manual for Water Well 
 Design

and Testing 
published in 18"; bv the Irriqation Drainage and
 
Flood Control Researc:h Council addresses probl ems of well
 
deterioration and rehabilitation and wilL 
be used as a basis for
 
further research efforts. For private tubewells. the question of
 
rehabilitation versus abandonmenL: is an important 
one. Economi
cally feasible methods for rehabilitating the smaller private
wells may not ex is:. In the privale sector, the major thrust of
 
this research 
will be toward better design and construction 
without substantial. y increased installation costs. This re
search will 
consider constraints to further development of pri
vate tubewells in terms of costs, technoloqv, and policy con
straints. Things to be considered include 
screens, availability

of materials, 
methods of drillinn, costs of power, qovernmental
policies on licensing and subsidies for construction and/or 
operating costs. 

This research will investioate the feasibility 
of alternate
 
methods to replace tubewells for private supply of 
 fresh
 
groundwater to 
supplement the irrigation water delivered throuqh

the canals. Results of 
this work will be important especially

for areas in which 
a thin laver of fresh water overlies a saline
 
groundwater 
 body. Methods are needed for skimminq this fresh
 
groundwater off the t.op 
of the saline water. A hand-dug well
 
with radial collector lines is one possible method. 
 The r-idial
 
collector lines might b, jetted into Qlace. 
 Another possioility

might be a tile drain line 
or lines with a sump and a low-lift
 
pump. Such techniques might be used where aquifer materials do
 
not exist or are not favorable for normal tubewell construction.
 
The most promisinn methods will be installed and tested in 
 the
 
field. Recommendations for design, installation and operation
 
will be developed.
 

TIME SCHEDULE:
 

Work will begin in late 1985 on gatherinq and analyzing data 
 on
 
tubewell characteristics and performances. 
 Actual field work is
 
not expected 
 to begin until laLe 1986 or early 1987 after the
 
earlier work is complete and Pakistanis selected for training

have completed study 
tours abroad working with geohydrologists
 
and well construction specialists.
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PERSONNEL:
 

LSA ID. 	 Geohydr oI ,:u is. 
Arri cul lur' .Al Enci ieer 

GOP: Personnel to be determined durirng the implementation 
phase of the research. Types of personnel needed 
include: 

Geohvdrol oqi sts 
Eni neers
 
Field assistants 

TRAINING NEEDS:
 

F-or long-term continuing involvement in tubewell research, one 

Ph.D. and two M.S.. deoree students should be sent to the U.S. to 
studv engineer ing ard _ierhydroloS.y. These individuals must be 
selected .ar-]v in the :i mpl ementaLi on of ISH/R so that they may be 
involved in Iffe fijeld work on w te... nq rehabilitation.!,,,el. and 
Two irndividuals .hold I i-.1 for non-deqreehe erLted six-month study 

thLe 5. i ai rms3 Johnsontours in Li I.C workl: w h we:11 ;"ilrii f#:i and 
Divi si on 	 of Uive:s .1 Oil s: We] 1Jl i. Froiduc (Johnson Screens) 
di.rec:l y on we ]. dr'i ]. .:in , anid. .. i(: Each of thet r tec hni ques. 
three individuals receiving dce..,rees in the U.S. shnuld also 
compl etc a si .-month non-decwe'ee study tour. 

INSTITUTIONAL UNITS INVOLVED:
 

o andThe CNtr MoniI or-rinq EvaluLAi-ion Uni t of WAPDA will be the 
lead organisat:i n. Collaboration will be from Mona and LIM. 
Cooneration is ant icipat.ed from I::'EDs, IDFCRC, and DRIP, and from 
a universitv vet. Lo be selected. 

REPORTS:
 

Frogr ess reports will be issued when significant technical 
proqress has been made on any phase of the research. Progress 
reports will be issued on all aspects of the work on a quarterly 
basis. It is anticipated that technical papers will be submitted 
to appropriate U.S., PaI.:istani, and international journals. 
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--------------------------------------------------------------------------------------------

PUBLIC AND PRIVATE TUBEWELL PERFORMANCE ESTIMATED COSTS
 

FY 85 FY 86 FY 87 FY 88 FY 89 TOTAL
 

DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE
 
ITEM COST COST COST COST COST COST COST COST COST COST COST COST
 

1.SALARY
 
Short-term TA 5,040 10,580 111120 11.660 6,130 44,530
 

2.FRINGE BENEFITS 1,270 2,660 2,00 2,940 1,540 11,210
 

3.LOCAL HIRE
 
Prof. staff 10,710 7.500 18,210
 
Supoort staff 6,570 13,770 14,490 6,300 41,130
 

4. TRAVEL
 
International 3.200 6.720 7,060 7,400 3,890 28,270
 
Intl. per diem 400 840 880 920 490 3,530
 
InPakistan 500 3,050 2,100 1,660 910 8,220
 
Pakistan per diem 1,960 7,120 6,360 6,040 3.080 24,560
 

5.OPERATING EXPENSE 500 1,500 1,050 16,000 1,100 28,000 1,160 28,000 610 6,000 4,420 79,500
 

6. INDIRECT COSTS
 
(25%) 2,603 990 5,463 10,863 5,740 14,433 6,020 12,548 3,165 4,073 22,990 42,905
 

7.COMMODITIES 51,920 15,000 15,000 10,000 6,000 97,920
 

B. SUBTOTAL 64,933 4,950 42,313 54,313 43,700 72,163 40,100 62,738 21,825 20,363 212,870 214,525
 

9.CONTINGENCY (10%) 6,493 495 4,231 5,431 4,370 7,216 4,010 6,274 2,183 2,036 21,287 21,453
 

10.TOTAL 71,426 5,445 46,544 59,744 48,070 79,379 44,110 69,011 24,008 22,399 234,157 235,978
 

I1.GRAND TOTAL 76,871 106.288 127,449 113,121 46,406 470,135
 

NOTES:
 
(1)Rupee costs are shown indollar equivalents
 
(2)Short-term technical assistance person months: 8.
 
(3)Vehicles are not included incommodities ($21,500).
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TITLE: Irrigation Systems Outside the Indus Basin 

JUSTIFICATION:
 

The huqe Indus irrigation system dominates the agriculture of 
Pakistan, yet many smaller irrigation systems of a wide variety 
of types exist outside the Indus basin. Many of these systems 
are ancient, preceeding Ly centuries the British initiated Indus 
irrigation system. These systems are especially important in 
Baluchistan because of the small part of the province that can be 
served by the Indus system, and because these systems have tradi
tionally served the needs of the dispersed population of the 
area.
 

The systems that occur outside the Indus basin can be roughly 
classed according to the method used to obtain the irrigation
 
water supply:
 

BARANI - rainfed agriculture, (not directly addressed by this 
project); 

SAILABA - crop production using runoff -floodwaters, collected, 
concentrated, and directed with bunds and channels to 
prepared fields; 

KAREZ - use of horizontal, hand-dug gravity flow wells (with 
vertical access shafts) to obtain irrigation water; 

WELLS - includinq both dug wells and modern tubewells as
 
sources of irrigation water.
 

Most of the attention of irrigation research in areas outside the 
Indus Basin has focused on karez and well systems for qroundwater 
use. However, the groundwater resource of these areas is 
extremely limited. Well pumping depths in some areas have in
creased. Karez flows have decreased in spite of efforts to 
augment flow by extending or deepening the channels. Hence 
recent attention in Baluchistan has focused on measures to 
recharge the aquifer using floodflows from storms or snowmelt, 
and measures to improve the efficiency of water use by techniques
such as watercourse improvement and drip or trickle irrigation. 
These topics have attracted donor support in recent years. typi
fied by recent work under the Baluchistan Minor Irriqation and 
Agricultural Development Project (BMIADP), the USAID funded Balu
chistan Area Development Project (BALAD), the Asian Development

Bank funded survey of qroundwater resources in the province, and 
USAID funded trickle irrigation demonstration projects within the
 
On-Farm Water Manaqement Proqram. These projects, however, tend 
to heavily emphasize demonstration projects and pilot practice

implementation, rather than research. 
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The focus of most program attention on karez and well systems or 
on methods such as drip or trickle irrigation to improve irriga
tion efficiency, reflects an apparent acceptance that these 
systems are the best way to increase crop output in the part of 
Pakistan not served by the Indus system, in spite of the expense 
of these systems, the problems caused by the limited groundwater
 
resource and the need for expensive recharge remedies. Yet a
 
very significant part of the crop acreage in Baluchistan is
 
farmed by barani or sailaba methods.
 

Because rainfall is sparse (particularly in Baluchistan where it
 
averages 22 cm.) and erratic, the strictly rainfed methods of
 
barani agriculture are extremely risky and unproductive. When 
floodwater runoff is concentrated on prepared fields as in
 
sailaba irrigation, the results are somewhat less risky and
 
yields are higher than for barani cropping. Current sailaba 
practices use roughly prepared bunds without cL.ntrol structures 
to collect and direct the water. The rough structures are
 
frequently breeched by floods, resulting not only in structural 
damage, but also in loss of water and soil. The crude struc
tures also mean that it is difficult to manage the water precise
ly enough to effectively control water application to the fields.
 

While research in barani farming is being conducted by the Arid 
Zones Research Institute (AZRI) at Quetta and the National Agri
cultural Research Centre (NARC) at Islamabad, there appears to 
have been little research in Pakistan directed specifically to 
the needs of sailaba irrigation. In fact there seems to be
 
little information as to the extent of sailaba acreage, the 
indigenous management practices used, the crops or crop varieties 
used, the yields obtained, the design or cost of structures used, 
or the frequency and cost of structural repairs. Research to 
develop low cost improved structures and to identify practices 
that will enhance the reliability and level of returns from 
sailaba irrigation is needed. Conjunctive use of floodwater and 
groundwater may be another viable alternative that would improve 
on the reliability and yields of sailaba, while placing less
 
demand on the limited groundwater supplies than karez or well 
irrigation. There may also be a range of agronomic and horticul
tural practices -- some of them perhaps currently in use by 
experienced farmers -- which are complementary to improved 
sailaba or conjunctive sailaba/groundwater irrigation. 

It is also important to recognize that successful sailaba irriga
tion might have substant.al groundwater recharge effects. It 
would be useful to gain a better understanding of the extent of 
deep percolation of the floodwaters diverted and used in this 
way, compared to the economic efficiency of single-purpose
 
groundwater recharge projects. It will also be useful to 
determine the contribution to aquifer recharge caused by delay
action dams, another recent intervention that holds promise of 
increasing recharge.
 

The Baluchistan Agriculture Department has had for a number of
 
years, a subsidy program that provides bulldozers with operators
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to construct sailaba bUnds. Farmers pay about half of the cost 
of bLind construction. The quality of the resulting structures 
depends on the training and experience of the bulldozer operator,

but in most cases is low. Low cost improved structures such as
 
spillways and control devices 
are not a part of this program.
 

Research is needed to improve understanding of the extent and
 
nature of the various forms of traditional irrigation systems
 
outside the Indus Basin, their potential for improvement,
 
sustainability, and opportunities which each presents 
 for
 
increasing crop production in Pakistan.
 

The techniques and research plan of this project can serve as a
 
model for research into traditional irrigation methods for the
 
entire out-of Indus region including the mountainous terrain of
 
the Northwest Frontier and Punjab Provinces. However the
 
proposed program 
 will be focused primarily on Baluchistan and
 
only extended to other areas based on that experience.
 

OBJECTIVES:
 

1. 	 Develop trained personnel necessary to conduct research 
 on
 
traditional irrigation systems outside the Indus Basin.
 

2. 	 Define and characterize patterns exhibited by karez
 
irrigation, sailaba irrigation, and other traditional forms
 
with respect to area and crops; physical, hydrologic and
 
structural characteristics of systems; indigenous management
 
systems used; and economic success of the various systems.
 

3. 	 Develop improved practices, structures, and management
 
systems (including conjunctive use) for these types of
 
irrigation.
 

4. 	 Determine the sustainability of traditional system irriga
tion levels, and of proposed levels of irrigation with
 
maximum feasible development of all water sources.
 

OUTPUTS:
 

1. 	 Establishment of a nucleus of expertise 
on traditional
 
irrigation systems, with a special emphasis on sailaba and
 
karez irrigation.
 

2. 	 An improved information base on the technical and economic
 
performance, and potential for improvement 
 of indigenous
 
practices associated with traditional irrigation systems.
 

3. 	 Information on the performance and the costs and benefits of
 
proposed improved management practices and structures for
 
sailaba irrigation, and on benefits from delay-action dams.
 

4. 	 Information necessary to identify the proper place of
 
sailaba irrigation and sailaba/groundwater conjunctive use
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in a program to increase the sustainable crop production in
 
areas of Pakistan where these forms of irrigation are
 
widespread. This would consist of both new 
 information
 
generated by this project, and a collation and synthesis of
 
results from other research studies in a form useful to
 
guide government policy and extension implementation.
 

PROCEDURES:
 

This project will proceed in three phases. The first phase,

reconnaisance and system baseline data collection, 
v'ill identify
 
more clearly 
 the research and training needs. In the second
 
phase essential staff for the research project will receive
 
formal training. In the final phase, after the first staff
 
trainees return to Pakistan, the additional research components
 
of this project will be conducted.
 

Objective 1 recognizes the need for trained Pakistani 
scientists
 
to cooperate with the project. Baluchistan has a severe shortage

of university trained research personnel. There is no
 
agricultural university in the province and there is 
 relativcly
little province-supported agricultural research. In recent years
there has been a proliferation of federal and foreign donor 
sponsored agricultural projects in Baluchistan. These efforts 
have severely strained the provincial agricultural institutions,
 
and consequently the projects have had 
to rely either on training

project staff abroad or at other provincial universities, on
 
importing trained research staff from other provinces, or upon
 
foreign experts. 

One of the primary purposes of this proposed project is to con
tribute to the development of several persons who will become 
experts on traditional irrigation systems. It is vital that 
these be individuals who can speak local languages to work effec
tively with the indigenous population of the area. If such 
persons can be trained, induced to continue to conduct research, 
and to implement research findings, then this project will have 
made a major contribution to the development of the areas of
 
Pakistan outside of the Indus Basin. 

Four Pakistanis, with a B.Sc. in 
some related discipline, will be
 
selected for Their formal depend
training. training will 
 on
 
their present background, but will probably involve post-graduate 
course work in agricultural engineering, hydrology, crop prodLc
tion, and agricultural economics. It is recognized that this 
training period may be extended by the need to achieve English
language proficiency prior to the beginning of formal training. 
Equally important will be the practical training which will 
result as these individuals participate actively in research 
under the other objectives of this project. Training will include 
thesis research addressing the objectives of this project, in 
Faki stan, under the supervision of short and long-term personnel. 
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Objective 2 will start as a reconnaisance survey of traditional
 
irrigation systems and practices. During the 
first months
 
following the start of this project, 
 the four selected trainees,
 
along with at least 
one team member, AID personnel with knowledge
 
of Baluchistan conditions, 
and others from federal or provincial

Pakistani agencies will inspect irrigation systems in Balu
chistan. The purpose would be to gain an 
understanding of the
 
indigenous management systems used, 
 other inputs used, economic
 
feasibility, and potential for improvement of these systems.

Initial work by W.D. Kemper, Mazher-ul-Haq, and Ahmed Saeed 
can
 
provide a 
 starting point for this reconnaisance work. At the
 
conclusion of this study, 
 this team will prepare a report

outlining their findings, their recommendations for the training
 
of experts, and their recommendations for further research.
 

Work on this objective will need to be matched 
 to the phased

departure of trainees for formal coursework in the US. Following
 
completion of the initial reconnaissance work the first trainees
 
will depart for training and those remaining will continue to
 
collect irrigation system baseline data. 
 The additional work
 
needed under Objective 2 will be 
a more precise characterization
 
of costs, performance, successful management systems, 
 and
 
physical characteristics of these systems. This is likely 
 to
 
require some very limited use of farmer surveys, and measurement 
and monitoring. A photographic record of practices and 
structures encountered will be kept, for later extension and 
training usage. 

Objective 3 work will begin as 
soon as Objective 2 begins to
 
produce conclusions about improved management systems and 
 defi
nite proposals for improved sailaba structures and possibly

delay-action dams, probably beginning in 
Year Two of the project.
 
As these improved management systems and structures are identi-.
 
fied, they will be implemented on 
the fields of a few selected
 
cooperating 
 farmers. Funding for structural improvement and
 
other inputs would be probable. In exchange the farmers should
 
agree to undergo some training in proper use of the practice and
 
monitoring and recording of 
practice performance.
 

This objective should produce two results: 
 improved information
 
about the technical and economic performance of improved irriga
tion practices, and a start toward on-farm testing of these
 
practices on farmers' fields. The Agricultural Engineering and
 
On-Farm Water Management programs of the Baluchistan Agriculture

Department -- the two agencies having direct contact with farmers
 
in this subject area --
 must be involved if this objective is to
 
achieve the desired results.
 

One must take a :Auutious perspective on improving traditional 
irrigation. The limited time frame of the project is inadequate
 
to obtain definitive results and to affect changes. Thus it is

important for the project to focus on 
training and improving the
 
capability of local institutions to carry on with the monitoring

of these farmer-field demonstrations following the completion of
 
the Program.
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Objective 4 work will 
begin with the return of the trainees to
 
Pakistan. This objective 
is proposed because it was perceived
 
that while many Pakistani and donor agencies are involved in
 
irrigation assistance work in the out-of-Indus areas of Pakistan, 
there is little apparent effort to carefully monitor this work,
 
or to synthesize any conclusions from this work into a comprehen
sive understanding of the present and potential role of systems
 
in increasing the productivity of Pakistani agriculture.
 

One purpose of this objective is to identify the proper role that
 
sailaba irrigation can play vis-a-vis well and karez 
 irrigation
 
in the future agricultural development of these areas. 
 For
 
example: is tubewell technology obsolete and best replaced by
 
karezes? Is tubewell 
acreage amenable to large increases, or is
 
it even sustainable at current 
levels given available groundwater
 
supplies? Is groundwater recharge to 
sustain karezes and wells
 
an economically viable program? How does 
this compare to the
 
economic viability of sailaba? What is the 
 contribution of
 
delay-action dams to aquifer recharge?
 

This project does not propose a major program of experimentation
 
or monitoring to address these questions. 
Rather, this objective.
 
provides an opportunity for the project to collaborate 
with 
ongoing projects in the out-of-Indus area, to improve their 
monitoring efforts, to exchange data, and to extend their re
suits. For example the groundwater modeling project proposed 
can
 
interface and exchange data with projects such 
as the Baluchistan 
Minor Irrigation and Agricultural Development Project, the ADB
funded groundwater project, and the Baluchistan Area Development 
Project. The existing OFWM programs in watercourse improvement
 
and drip/trickle irrigation and the proposed ADD project on
 
trickle irrigation may also provide information useful to this
 
objective. These projects could be generating, over the next few
 
years, valuable data on groundwater characteristics, and the
 
performance of groundwater recharge channels, 
delay action dams,
 
and karez improvements. It may be useful in some cases to colla
borate more formally with some of these projects, and to provide
 
some funds for additional instrumentation and monitoring in 
 ex
change for needed data. Using baseline data acquired in this way
 
the groundwater 
model can be used to help address questions about
 
the sustainability and economic viability of 
the various systems.
 

The first task under objective 4 will be to determine the proper
 
scope and methodology f-or meeting this objective, given the
 
issues identified in the reconnaisance phase, the available
 
models and data, the collaborative possibilities, and the
 
manpower and other resources available for 
the research.
 

The IDFCRC is proposing a study on synthetic: unit hydrographs for
 
several catchments in NWFP. The results of this study should
 
also have applicability for estimating water yields and planning
 
structures under 
 Baluchistan conditionF. The possibility of
 
cooperation with IDFCRC on this study will 
be investigated.
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PERSONNEL:
 

Co-principal investigators:
 

Pakistani scientist - to be selected during final project
 
definition: From WAPDA, Baluchistan
 
office, Planning
 

UI - part time involvement of a long term team member
 
(specialist in hydrology or irrigation agronomy)
 

Project professional staff:
 

Four trainees to be selected
 

UI - short term expatriate TDY staff including
 
agronomist, hydrologist, irrigation engineer, and agricul
tural economist
 

INSTITUTIONAL INVOLVEMENT:
 

The project can be implemented using Pakistani staff with the
 
extensive staff training component proposed, and with the fre
quent involvement of short-term advisors.
 

The lead Pakistani institution is anticipated to be WAPDA's Water
 
Resources Planning and Research Department of the Planning and
 
Investigation Unit.
 

The four trainees, for reasons of career continuity, should be
 
employees of some Pakistan government agency (probably the
 
Baluchistan Agriculture Department). Staff may have to be added
 
to the Baluchistan section of WAFDA, Chief Engineering, Flanning.
 
The Agriculture Department should collaborate as this would give
 
direct access to the Baluchistan Agricultural Research Institute,
 
which is presently doing some related research; the Agricultural

Engineering Directorate, which provides the bulldozers for subsi
dized sailaba bund construction; the Agricultural Extension and
 
the On-Farm Water Management programs, which will both be prime
 
avenues for research dissemination; and the Agricultural Training
 
Institute, which is the the only provincial unit involved with
 
education in agricultural subjects.
 

The Baluchistan Irrigation Department must also play an important
 
role in this proposed research. This is required to allow close
 
collaboration between the proposed project, and the ongoing Balu
chistan Minor Irrigation and Agricuitural Development Project.
 

The PARC stations at AZRI and NARC are also potentially important
 
collaborators, because of the possible relevance of ongoing
 
barani farming research at these two stations, and because of
 
PARC's access to trained research personnel.
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PROJECT SCHEDULE AND REPORTS:
 

The attached project scheduling chart assumes that final arrange
ments for this project will be finalized several months following

the approval of the Program. 
 This would allow for the completion

of the irrigation system reconnaissance work in late 1985, with

formal training of the first trainees to 
 begin during the
 
following winter.
 

Reports will be submitted every six months, as indicated on the
 
attached chart. 
 The final report of the project will be submit
ted approximately four years after the start of 
the project.
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Schedule and Report Dates -for Out-of-Indus Irrigation Project 

Month Obj 1 Obi 2 Obj 3 Obj 4
 
After Training of System Improved 
 Irrigation
 
Start "Experts" 
 Baseline Practices Sustainabilit
 

select begin
 
system reconnaisance
 
trainees study 

6 RECON. REPORT
 
first trainees
 

leave for US
 

12 PROGRESS REPORT 
complet& start planning 
follow-up practices for 
work farmer field 

18 FOLLOW-UP REPORT
 
last trainee
 
leave for US
 

24 
 PROGRESS REPORT
 
first trainees begin begin
 
return, begin 
 practices on sustainability
 
their research 
 farmer fields research
 

30 
 PROGRESS REPORT
 

begin to 
monitor
 
performance
 

36 FIRST THESES DONE 
 PROGRESS REPORT
 
last trainees
 
return, begin
 
their research
 

42 PROGRESS REPORT
 

48 LAST THESES DONE 
 FINAL REPORT
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IRRIGATION SYSTEMS OUTSIDE THE INDUS BASIN-ESTIMATED COSTS
 

FY 85 FY 86 FY 87 FY 88 FY 89 TOTAL
 

DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE
 
ITEM COST COST COST COST COST COST COST COST COST COST COST COST
 

1.SALARY
 

Short-term TA 10,080 10.580 11,120 11,660 12,260 55,700
 

2.rRNG fENEFITS 2,540 2,660 2,800 2,940 3,080 14,020
 

3.LOCAL HIRE
 
Prof. staff
 
Supoort staff 5,200 L3,140 13,770 14,490 8,820 55,420
 

4.TRAVEL 
International 
Intl, per diem 
InPakistan 
Pakistan per diem 

6,400 
800 

1.500 
4,920 

6,720 
840 

1,800 
5,620 

7,060 
880 

1185(0 
5,820 

7,400 
920 

1,91( 
6,040 

7,780 
980 

1,720 
5,760 

35,360 
4,420 

8.780 
28,160 

5. OPERATING EXPENSE 1,000 13,500 1,050 2,500 1,100 43,500 1,160 43,500 1,220 24,000 5,530 154,000 

6.INDIRECT COSTS
 
(25Z) 5,205 6,280 5,463 12,515 5,740 16,235 6,020 16,485 6,330 10,075 28,758 61,590
 

7.COMMODITIES 51,722 20,000 10,000 10,000 10,000 101.,722
 

8.SUBTOTAL 77,747 31,400 47,313 62,575 38,700 81,175 40,100 82,425 41,650 50,375 245,510 307,950
 

I.CONTINGENCY (IO) 7,775 3,140 4,731 6,258 1.e7) 8,118 4,010 8,243 4,165 5,038 24,551 30,795
 

tO.TOTAL 85,522 34,540 52,044 68,833 42,570 89,293 44,110 90,668 45,815 55,413 270,060 338,745
 

l1.GRAND TOTAL 120,062 120,876 131,863 134,778 101,228 608,805
 

NOTES:
 
(I)Rupee costs are shown indollar equivalents
 
(2)Vehicles are not included incoamodities ($27,0001
 
(3)Short-term technical assistance person aonth: 10
 

-126



EQUIPMENT LIST
 
IRRIGATION OUTSIDE THE INDUS BASIN
 

ITEM CLASS 	 UNIT UNITS TOTAL
 
COST COST
 

VEHICLES
 
Land Cruiser 4wd(Toyota) 12,000 2 24,000
 
Shop tools and spare parts 3,000 1 3,000
 

27,000
 
COMPUTERS (PC TYPE) 
Personal Computer (512kb) 6,500 1 6,500 
Volt. Regulator w/battery 700 1 700 
Monitor 400 1 400 
Printer (dot matrix) 650 1 650 
Memory upgrade 1,100 1 1,100 
Software (DOS, W. P. etc.) 2000 1 2,000 
Spare Parts 1000 1 1,000 
Tool Kit 200 1 200 

12,550 
FIELD EQUIPMENt 
Current aeter(LED readout) 1500 2 3,000 
Flumes (Parshall et al) 900 1 900 
Pipe flow meter 650 1 650 
Engr. level w/rod, tripod 1000 1 1,000 
Enyr. transit w/tripod 1000 1 1,000 
Steel tape 400 1 400 
Water stage recorder 2000 4 8,000 
Recorder charts 400 1 400 
Elec. well sounder 350 2 700 
Soil auger 50 2 100 
Tool kit 300 1 300 
Sed. samp., infilt. equip. 1500 1 1,500 

17,950 
METEROLOSICAL EQUIPMENT 
Rain gage(recording) 360 2 720 
Evap. pan(w/ gage & well) 625 2 1,250 
Thermometers,psychrometers 600 2 1,200 
Enclasure,std, U.S.W.S. 400 2 800 

3,970 
LABORATORY EQUIPMENT 
Sed. filtration apparatus 800 I 800 
Soil seive set w/shaker 1000 1 1,000 
Glassware 1000 1 1,00 

2,800 
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OFFICE EQUiPMENT
 
Photocooier 6000 1 6,000
 
Camera 35 po 800 1 800
 
Projector 35m 550 1 550
 
Projectior, 5creen 150 1 150
 
Flip chart-chalk toard 100 I I0
 
Drafting or printing equip, 1000 2 2,000
 
Transiorser 150 1 150
 

9,750
 

PROJECT TOTAL W/ VEHICLES 47020
 
PRGCUREMENT COSTS;S%) 2351
 
PACKINGiFREiGHT51X) 2351
 
TOTAL COSTS WiO VEHICLES 51722
 

VEHICLE COST 27000
 
PROJECT TOTAL 70722
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TITLE: Encouraging Water User Involvement in Better 
 Water
 
Management
 

JUSTIFICATION:
 

Government of Pakistan 
 and foreign donor programs in water
 
management have been designed with an underlying assumption that
 
the creation of water user associations is a necessary prerequi
site for watercourse improvements, watercourse maintenance, and
 
direct agronomic benefits. 
 Yet after nearly a decade, diverse
 
attempts to 
 organize farmers sharing a single watercourse into
 
viable, continuing associations have not shown notable 
success.
 
Projects, such as those coordinated through the On-Farm Water
 
Management Program, 
require water users on a single watercourse
 
to form an association before receiving capital outlays 
for
 
watercourse straightening, partial watercourse lining, and
 
installation of concrete turnouts. They have found that in most
 
cases water user associations are active only during the two 
to
 
three month period of physical renovation and cease to function
 
as viable units afterwards. Farmers do not regularly clean 
 and
 
maintain their watercourses which soon become clogged with weeds
 
and filled with silt. The benefits of watercourse improvements
 
are felt immediately and then quickly diminish.
 

Without the active participation and cooperation of water users,

the government's ambitious program lor improving the nation's
 
watercourses 
 and better managing its limited water resources may

be in jeopardy. 
There are ongoing attempts to determine a satis
factory set of incentives to encourage water users to form
 
functioning associations. Better water management might also be
 
achieved by working directly with individual water users through
 
a well-designed 
program based on practical applications of re
search results. In this way, the actual water users, who are
 
often tenants, may be reached rather than only the 
 landowners
 
who now participate in the program. Certainly, 
water users must
 
join together to permit the physical improvements of the water
courses, but, at present, 
 once the renovations are completed

there may be little reason for water users to 
 continue as a
 
group.
 

Research conducted on water users to date is 
 disappointing. In
 
fact, the dynamics of the social organization of the watercourses
 
throughout Pakistan are still 
not understood. The data base is
 
severely limited 
to small areas of the Punjab, and government

implementation plans have 
 been designed without attention to
 
regional differences in landownership and tenancy patterns.

Attempts in different parts of the country to organize 
farmers,

particularly water users, into associations have rarely been
 
monitored or examined in any depth or for any 
length of time.
 
Little attention has been given to the institutional constraints
 
at 
 higher levels: the climate created by government agencies,

such as the Provincial Irrigation and Agricultural Departments,

and their interactions with each other and with the water 
users.
 
Until we understand the workings of relevant government agencies,
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how 	 they interact in practice with each other 
 and 	 with water
 
users, and 
 how to strengthen their operations the likelihood of

motivating 
 water users to become involved in water management

strategies will remain remote.
 

OBJECTIVES:
 

1. 	 Establish a data base on the organizational patterns of 
water users in different parts of Pakistan. 

2. 	 Learn what attempts to organize water users have been
 
successful and learn underlying elements leading to
 
cooperative activities.
 

3. 	 Determine the institutional constraints which have 
 impeded

the creation of viable water user associations. 

4. 	 Attempt to foster better water management through "action
 
research" programs.
 

OUTPUTS:
 

1. 	 Case studies of watercourse shareholders selected to reflect
 
the variety of organizational patterns in Pakistan Lr that 
watercourse improvement programs are adapted to local
 
conditions.
 

2. 	 Evaluations of different strategies used to organize farmers
 
into associations in order to assist government programs,

including Command Water 
Management Project implementation.
 

3. 	 Recommendations 
on ways to reduce institutional constraints
 
to the creation of viable water user associations and iden
tification of a role for the private sector in 
water manage
ment activities.
 

4. 	 Training students in the sociological aspects of water
 
management 
 for their later recruitment into relevant
 
government agencies.
 

5. 	 Identification of 
social factors encouraging or restricting
 
farmer adoption of project interventions.
 

PROPOSED RESEARCH PROJECTS:
 

1. The Dynamics of Watercourse Organization
 

Pakistani government officials have repeatedly expressed the
 
opinion that after years of 
research and implementation projects

the actual ongoing relations among water users and their implications for cooperative activities are 
still not clearly under
stood. Of the few studies completed to date, nearly all are
based on survey research which has provided broad and shallow 
data. With the exception of a single research effort (Merrey
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1983), time-series studies of water users 
are virtually non
existent. Action 
 research in Pakistan in this 
 area, by which
 
water 
users are encouraged to join into associations, is conduc
ted in a context of impressions of behavior rather than with an
understanding of the underlying principles of social organization
 
and cultural patterns.
 

Although watercourse improvements are being implemented in the
four provinces, supporting sociological studies are limited al
most exclusively to the central Punjab 
(Mirza 1975; Lowdermilk,

Clyma, and Early 1975; 
 and Mirza and Merrey 1979). Strategies

based on its predominant pattern of small landownership cannot be

easily translated to Sind, for example, which has large

landowners and an entrenched tenancy 
system. Guidelines for
 
program implementation have not 
taken into account this important

regional difference or even variation within the Punjab, 
 and, as
 
a result, programs have been designed which have 
 focused on
 
involving absentee landowners rather than 
 the actual water
 
users.
 

This project calls for the intensive examination of watercourses
 
in different parts of 
the country to be conducted over the life

of the ISM/R Project. It is likely that some of the 
selected
 
watercourses 
will be within Command Water Management Project
 
areas 
 in order to support that upcoming GOP effort. Among 
 the

characteristics to be considered in their selection are the

following: landowning and tenancy patterns, 
caste differences,

cropping patterns, position of the watercourse on the minor, and
 
presence or absence of public and 
 private tubewells for

supplementary supply. These studies are expected to go beyond
the confines of a single watercourse by examining the water 
users' relations with other users upstream and downstream and
 
with officials of related government agencies.
 

Studies of 
the dynamics of watercourse organization will support

a number of 
other research efforts to be conducted by the ISM /R.

It will provide information on the actual 
extent of conjunctive
 
use of groundwater and surface water by farmers which may then be
built 
 into the proposed modeling work. Every attempt will be

made 
 to select some watercourses with public or private 
tubewells. Research will also support the study of 
surface drainage

and water table 
 control by providing information on the

performance of horizontal 
and tubewell drainage systems. 
 The
 
studies 
will have an "action" component, particularly during

later years of research on watercourses, when research findings

by the project may be introduced to farmers to learn more 
about
 
the dynamics of local relationships and what strategies, 
 if any,

might work to strengthen the local groups. In this case, 
 the

research will 
 require the assistance of researchers working 
 on

the various proposed Farm Water Management projects. This work

will also support the objectives of the Beyond Watercourse
 
Improvement 
 project in identifying the social factors that
 
encourage or restrict farmer adoption of 
improved practices that
would make better use of increased available water. 
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Among the points to be examined are the following: 

- shareholders' regulation of water scheduling and watercourse 
use 

joint activities related to watercourse use and maintenance,
 
including presence and role of 
water user associations 

- social and cultural divisions among shareholders which 
relate to water use 

- interactions with government officials, including

participation in 
 the On Farm Water Management Program
 

- strategies for dealing'with uncertain or insufficient water 
supplies 

- where relevant, management of surface and groundwater use
 

- the role of tenants in watercourse operations 

- constraints on watercourse activities due to chak size 

- evidence of values and mechanisms which encourage conflict 
as a source of status and discourage long-term cooperation 

- effect of actual project interventions on local relation

ships 

a. Institutions: 

The water user ca.se studies will be coordinated by the Department
of Anthropology, Quaid-i-Azam University, Islamabad. 
 The

department, 
 which provides only graduate training, has a unique
program which requires that its students conduct six months of
 
rural field research as the basis of 
their theses. Students'
 
training prior to fieldwork includes courses 
in social and econo
mic theory, the ethnology of Pakistan, and research 
methods.
 
They are closely supervised when analyzing their data and writing

their theses. Students have tended to do field research in their
 
own provinces where they speak the 
language. During the period of 
field research they are given a stipend, provided out of univer
sity funds. 

,Research on watercourses will be incorporated 
 into the

department's graduate 
training program, and students will do

fieldwork on selected watercourses throughout Paki stan,. Case 
studies of the watercourses will serve as Master's theses and

will form the beginning of a data base on 
the social dynamicsl ofwatercourse users. In addition, a series of summary volumes 
will be produced Linder the responsibility of the department's 
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faculty and the long-term social scientist. They uwill intecqrate
 
the disparate studies and discuss the practical implications of
 
the research for interested government departments. Certainly a
 
priority of this research project is for government officials to
 
become aware of the variability of water user organizations and
 
incorporate that variability into their implementation plans.
 

On the USAID side, the ISM/R F'roject's long-term social scien
tist will help train students and take part in designing the
 
research projects and supervising the research, analysis and
 
writing. He will also help select the sites. 
 Two graduate 
students in the Departments of Anthropology and Rural Sociology 
from the two sponsoring A"merican universities will also be 
recruited to spend two semesters in Pakistan, taking courses in 
the department as part of their own academic program, doing
 
language training, and conducting field research on waterCourse
 
organization as the basis of their theses. 
 They will be located
 
near Pakistani researchers and will be expected to work coopera
tively with them. One or two students from the Department of 
Anthropology in Quaid-i-Azam University will be funded to 
continue their graduate traininq for a Ph.D. at Washington State 
University or another institution in the Department of 
Anthropoloqy or Rural Sociology. They will be expected to con
duct their dissertation research in Pakistan on some aspect of 
water management and will enter the department at Quai d-i -Az am 
University as faculty members. 

ISM/R will assist the Department of Anthropology in expanding its
 
ethnographic laboratory with the objective of establishing it as 
a future focal point of water management research in the social 
sciences in Pakistan. This assistance will consist largely of 
providing needed equipment for data analysis and documentation. 
Students are already trained in quantitative analysis, although 
the department presently has no equipment to improve this 
capacity. A microcomputer and software for social science analy
sis will be provided. The project long-term social scientist, 
other team members, and short term consul tants will help 
integrate their use into the department' 3 research proqram. The 
computer will be used for training students in quantitative
 
methods, 
 analyzing research data from the individual watercourse
 
studies, integrating their data into comparative analyses, and
 
drafting reports. Photoqraphic and sound equipment will be
 
provided so that a visual and oral record of watercourse use may
 
be established.
 

Specialized field teams examining watercourse organization will 
necessitate the hiring of a field supervisor who will be 
recruited out of the department's pool of graduated students. He 
too, will be required to attend the two planned courses prior to 
fieldwork. It will be necssary to purchase a 4-wheel drive jeep 
and hire a driver for the exrlusive use of the watercourse re
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search team during the fieldwork periods in order to facilitate
 
site visits and supervision. Funds will be allocated to improve

the library's collection of works on 
water management and irriga
tion. A list of books will be complied to be used as references 
during training and writing. Each field researcher will be given 
a set of books to be used during his graduate training and in
 
his professional life.
 

b. Personnel/Collaboration:
 

USAID - ISM/R team social scientist
 
two anthropologists/rural sociologists TA/TDY
 

Local - Department of Anthropology, Quaid-i-Azam University
 
faculty field supervisor (M.Sc. Anthropology level)

selected M.ESc. graduate students 

c. Schedule: 
 Duration Terminate by
 

First Phase
 
Training 
 8 mos May 86
 
Fieldwork 6 mos 
 Nov 86
 
Case studies writing 6 mos March 87
 
First summary volume 4 mos August 87 

Second Phase
 
Continuing case studies and comparative volumes through May 89
 

d. Re2orts: 

A series of case studies in the form of master's theses and
 
comparative, analytical 
volumes will be produced during the life
 
of the project. The department's faculty and the project 
 long
term social scientist will take responsibility for the supervi
sion of the former and the production of the latter. They will 
be
 
made available to interested government officials, 
project team
 
members, and staff 
of OFWM and the other ISM projects.
 

2. Evaluating and Monitoring Existing Water User 
Associations
 
and Farmer Cooperatives
 

A relatively small number of diverse groups have tried to orga
nize farmers into associations and cooperatives in Pakistan.
 
Attempts centering on the watercourse began with the Water
Management Research Project in the mid-i970s. Since then,
 
efforts have been made by 
the On Farm Water Management (OFWM)

Progran in the Ministry of Food and Agriculture, the Water
 
Management Research and Training Project for Rural 
Development in
 
the University of Agriculture, Faisalabad, and the Aga 
 Khan
 
Foundation's 
Rural Support Project. Surprisingly little work
 
has been done to monitor the impact of these activities so that
 
later efforts to organize water users might be more 
successful.
 
Few reports exist and conversations with those involved 
indicate
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variable Success. The following que-Stion remai ns unanswered: 
Are there incentives that can be offered to water users to 
encourage them to organize into viable, continuing associations? 

Each of the above attempts argues from a unique perspective. The
 
CSU advisors suggested that water users be interviewed prior to
 
improvements (Mirza and Merrey 1979). Those with a particular set
 
of social characteristics (reflecting landholding pattern, kin
ship group structure, and power relationships, among others)
 
would be more likely to work cooperatively and maintain their
 
watercourses post-improvement. They did not address the issue of
 
what was to be done with the vast majority of watercourses which 
did not meet this set o-f attributes although they did counter the 
view that the water users were simply being uncooperative. The 
On Farm Water Management Program has relied Upon the water users 
ordinance of 1901L to facilitate their registry into legally
 
recognized groups but has found that the watercourse improvements
 
have frequently been made in the chak of a single family cluster.
 
Another effort under the OFWM Program, funded by the Asian
 
Development Bank, provides extension advice and plans to 
 make
 
credit available for the installation of private tubewells. The
 
Water Management Research and Training Project at Faisalabad has
 
argued that water user associations will be viable only if they
 
are registered as cooperatives so that members may acquire farm
 
inputs at subsidized rates. However, programs which focus 
on
 
credit and fertilizer will have only a short term impact, if any, 
without the applied research and extension that are needed to 
identify promising technologies and provide information and 
skills to farmers to employ those technologies. The Aga Khan 
Rural Support Program in the Northern Areas of Gilgit, Chitral, 
and Hunza appears to have remarkable success organizing villagers 
into cooperatives as a prerequisite to receiving physical 
infrastructural improvements, women's programs, training, and 
agricultural credit. It ought to be noted that the program is 
active in areas of Pakistan where a large proportion of the 
population is Ismaili, the Muslim sect which supports the Aga 
Khan Foundation. To what extent the religious ties form a basis 
for development efforts will have to be examined. 

Initially, a review of the literature and activities of these
 
groups is required to determine what may be incorporated from
 
them into a program of improved water management and to discover
 
their successes as well as their common weaknesses. A preliminary
 
examination of these different efforts indicates that 
 the incen
tives offered are not always logically related to water manage
ment goals and that all appear to lack a well developed extension 
component which uses practical research results. Growing out of 
this socioeconomic monitoring and evaluation will be an examina
tion of the incentives offered and suggested to revitalize water 
user associations. A requirement of the research team will be to 
provide workable recommendations on how water user association 
formation might be facilitated, if at all. 
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Among the points to be examined are the following:
 

- methods of organizingfarmers, leadership patterns, member
ship selection and continuity -regularity and nature of 
meetings and evidence of cooperative decision-making 

- incentives offered to induce membership, particularly re
lated to water management 

- uses by members of the incentives
 

- expansion of program to other needs by association members
 

- methods of resolving disputes and dealing with violations of
 
regulations 

- reactions of farmers to watercourse improvements 

- distribution of benefits to association members and water
 
users 

- training and extension activities
 

After a brief period during which all 
reports from the groups

will be reviewed, an extended period of field visits is antici
pated. Efforts have been undertaken in quite diverse areas of
 
the country, including all four provinces as well as the Northern
 
Areas. Data-collection is expected to be carried out through

interviews and repeated visits to 
sites. If survey research
 
techniques are used, it will be on a 
very limited basis, only to
 
support data collected by other means and not 
as a primary tool.
 

In those cases 
 where attempts to organize farmers have been
 
successful, a monitoring component will be added 
whereby data
 
will be collected over a 
longer period of time. Cases will be
 
selected if there is evidence, based on preliminary visits, that
 
viable organizations have beeni 
created and are functioning. Cer
tainly, these associations or cooperatives will 
require prolonged
 
examination in order to improve our understanding of why they

operate. Although, at it
this point, is difficult to isolate 
such cases, it appears that village cooperatives in the Northern 
Areas and perhaps water user associations in the ADB districts 
of D.I. Khan (NWFP) and Layyah (Punjab) are prospective sites. 
Determinations will be made during the period of 
 analysis and
 
writing of the final evaluation report.
 

a. Institutions: 

The evaluation and monitoring of efforts to organize water users
 
associations and farmer cooperatives will require 
researchers
 
from sociology and economics. Sociology is relatively underdeve
loped as a discipline in Pakistan, which 
likely accounts for the
 
scarcity of sociological studies. Therefore, individual 
sociolo
gists may have to be recruited, 
whereas economic research insti
tutions will 
be utilized. Staff of the Department of Sociology,
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Punjab University, and of the Department of 
 Rur.,.l Sociology,

University of Agriculture, Faisalabad will be 
 recruited. In
 
addition, the Applied Economics 
Research Centre at Karachi
 
University and the Pakistan Institute for Developmental Economics
 
in Islamabad have well-trained research staff and will 
be respon
sible for economic monitoring and evaluations of the efforts.
 

On the USAID side, 
the resident social scientist on the ISM/R

team will 
be closely involved in the design and implementation of

the evaluation and in the drafting of 
the final report. One
 
social scientist with experience working with water user 
associa
tions elsewhere in Asia will be involved in this effort, particu
larly 
 in the design and draft stages. Data-collection will be
 
left to the in-country team. 
 The team members working on this
 
evaluation and monitoring research project will 
 visit successful
 
water user associations in other countries, such 
as Sri Lanka and
 
the F'hilippines, 
 to observe programs which have had continuing,

productive results. 
 The period of data-collection and field
 
research will be divided into two phases, 
before and after the
 
projected observation tour, since it is anticipated that such 
 a
 
visit will provide a new perspective based on those in-country
 
visits.
 

b. Personnel/Collaboration:
 

USAID - ISM/R long-term social scientist
 
social scientist with experience with water user
 

associations TA/TDY
 

Local - faculty of the Department of Sociology, Punjab
 
University
 
faculty of the Department of Rural Sociology,
 
Faisalabad
 
Applied Economics Research Institute, Karachi
 
University
 
Pakistan In~titute for Development Economics,
 
Islamabad
 

c. Schedule 
 Duration Terminate by
 

First Phase: Evaluation
 
Literature review and design 
 2 mo Sept 85
 
Data-collection 
 3 mo Dec 85
 
Observation Tour (out of country) 
 1 mo Jan 86
 
Data-collection 2 
 3 mo Apr 86
 
Final report 
 3 mo July 86
 

Second Phase: Monitoring
 
Data-collection intermittently during 12 mo 
 June 87
 
Report 
 3 mo Aug 87
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d. 	 Reprts:
 

An evaluation of existing water user associations and farmer 
cooperatives will be produced and distributed for the particular
 
attention of interested parties which include WAPDA, the OFWM
 
Program, the University of Agriculture at Faisalabad, the Aga

Khan Foundation, the Ministry of Local Government 
 and Rural
 
Development, USAID, and the Command Water Management Project. A
 
report based on the monitoring of apparently successful efforts
 
will be similarly distributed.
 

3. 	 Institutional Constraints Impeding Water User Association
 
Formation
 

Previous attempts 
to form viable water user associations have
 
shared the view that organizational problems lie primarily with
 
the water users. There is little doubt that conflicts and oppo
sitions among the shareholders of a watercourse make cooperation
 
very difficult. The only study of the social organization of a
 
single watercourse has noted that Punjab rural society is charac
terized by a set of values and mechanisms which encourage con
flict as a source of status and tend to discourage cooperation on 
a long-term basis. This point has only been explored in northern 
Punjab (Merrey 1979), and the extent to which it anis underlying 
principle of behavior in other parts of the country is not under
stood. Research on watercourses throughout Pakistan and the 
evaluation and monitoring of attempts to form water user associa
tions, as designed here, will give us a much better idea of the
 
actual ongoing relationships of water users.
 

However, water users are not 
the only actors involved in water
course operations and irrigation activities. They must deal regu
larly with people in the public and private sectors. These
 
include engineers who are charged with delivery of water to 
 the
 
outlet, revenue assessors, and public tubewell operators from the
 
provincial irrigation departments and the occasional extension
 
agent and, more recently, the staff of the OFWM Program under the
 
provincial agriculture departments, and repesentatives of
 
agricultural credit banks. 
 They may also meet officials from the
 
Ministry of Local Government and Rural Development and a host of
 
other government agencies. They are by no means isolated from
 
government intervention and government programs. Yet no studies
 
have been done of the interaction between water users and
 
government officials to determine if this is a source of
 
blockages in the system. Nor is there an understanding of the
 
workings of these government agencies and how they interact with
 
each other, both at high levels of organization and locally. The
 
role of the private sector has not been examined, although input
 
distributors, marketing facilities, and 
informal credit suppliers
 
are crucial parts of the agricultural system and affect farmer
 
behavior. Until we understand how these agencies operate and
 
interact 
 with each other and with water users it is improbable

that efforts to form associations will be any more successful
 
than they have been in the past.
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Local and foreign experts in organiz.ational behavior will work

jointly with representatives of the identified agencies, 
 inclu
ding PIDs and PADs (extension and OFWM directorates) and the
Ministry of Local Government and Rural Development) to examine 
their structure, goals, activities, and interactions. Data
collection will require visits to government offices and vil
lages. Villages with and without watercourse improvements will 
be selected. 

a_ Institutions: 

One representative from each of 
the government agencies who has
 
an intimate understanding of his institution will 
be deputized to
 
serve on 
the research team on a part-time basis. The principal

investigator leader will 
be recruited from a school of business 
administration, such as at Karachi University. 

On the USAID side, one long-term and two short-term expatriates
will participate intermittently during the life of 
the research
 
project. 
 The two short-term consultants will include 
an expert

in rural organizational development and inanother informal 
government entities. They should have prior Pakistan experience. 

b. Personnel /Col 1 aboration: 

USAID - ISM/R long-term social scientist
 
expert in organizational behavior
 
expert in the behavior of public institutions
 

Local - expert in formal organizations from school 
of management
 
representatives from identified institutions
 

Schedul e: 

Phase 
 Duration Terminate by
 

Design 
 2 mo Sept 85

Data-collection 
 12 mo Sept 66
 
Final report 
 3 mo 
 Dec e6
 

d. Report 

In its recommendations, the final report will focus on ways to
 
reduce institutional constraints to the formation of 
water user
 
associations. It will consider, 
 piven the present climate and
 
the difficulties 
 involved in changing the operations of the
 
agencies, what the likelihood is of 
creating continuing associa
tions and will identify hop: the role of the private sector migot

be expanded. 
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-------------------------------------------------------------------

ENCOURAGING WATER USER INVOLVEMENT INBETTER WATER MANAGEMENT ESTIMATED COSTS
 

FY 85 FY 86 FY 87 FY 88 FY 89 TOTAL
 

DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE
 
ITEM COST COST COST COST COST COST COST COST COST COST COST COST
 

1.SALARY
 
Short-term TA 31.700 22,240 53,940
 

2.FRINGE BENEFITS 7,980 5,600 13,580
 

3.LOCAL HIRE
 
Prof. staff
 
Supoort staff 1,530 8,760 9,180 9,660 4,180 33,310
 

4.TRAVEL
 
International 20,160 14,120 34,2B0
 
Intl. per dies 2,520 1,760 4,280 0
 
InPakistan 500 4.650 3,200 1,000 500 9,B50
 
Pakistan per diet 1,000 14,860 10,140 2,000 1,000 29,000
 

5.OPERATING EXPENSES 8,000 3,150 16,600 2,200 17,100 17,100 9,500 5,350 68,300
 

6.INDIRECT COSTS
 

(25X) 2,758 16,378 11,218 11,480 9,905 7,440 3,795 27,858 35,115
 

7.COMMODITIES 27,445 1,000 1,500 1,000 30,945
 
......................................-.... .... 

8.SUBTOTAL 27,445 13,788 82,888 56,088 5B,900 49,525 1,000 37,200 18,975 170,233 175,575
 

9.CONTINGENCY (1OX) 2,745 1,379 8,289 5,609 5,BqO 4,953 100 3,720 1,898 17,023 17,558
 
..........................-.....-.................------------------------------------------------------------------


IO.TOTAL 30,190 15,166 91,176 61.696 64,790 54,478 1,100 40,920 20,873 187,256 193,133
 

II.GRAND TOTAL 45,356 152,873 119,268 42,020 20,873 380,388
 

NOTES:
 
(1)Rupee costs are shown indollar equivalents
 
(2)Short-term technical assistance person months: 10.
 
(3)Vehicle costs not included incommodities (15,000).
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TITLE: Development of Groundwater-Surface Water Models
 

JUSTIFICATION:
 

Planning 
 and design personnel in Provincial Irrigation

Departments and 
 WAPDA have indicated a 
 need for methods to

evaluate options 
 for groundwater development and control 

unit basis rather than on 

on a
 
a large regional basis. Particularly,


the need for rapid evaluation of pumping programs or drainage

options on SCARF' area operations is needed.
 

Evaluation of the impact of 
tubewell or horizontal drainage

operating schemes 
on the trends in groundwater levels or

groundwater quality requires 
 the ability to determine the
interactions of all components of 
a unit water budget for all

time periods during the length of 
a study. To evaluate the most

efficient pumping schemes 
 for public tubewells to provide

groundwater level 
control and/or supplementary irrigation supply,

some method of predicting the amount and timing of 
 pumping to

achieve specific goals is required.The effect of 
public tubewell
 
pumping on 
aquifer systems must be integrated with the combined

effects of existing or planned private 
 tubewells, horizontal
 
drainage systems, 
 farm field water applications, precipitation,

distribution system seepage losses, 
 crop consumptive use, and
 
soil moisture storage.
 

L.ong-term quasi-steady state evaluations of 
aquifer response can

be determined 
using water budget techniques and simplifying

assumptions regarding boundary conditions. 
To evaluate transient
 
systems such as the shallow aquifers in the Punjab and Sind

provinces and the alluvial 
fan systems in Baluchistan, aquifer

models are 
 required. One or two-dimensional 
 digital computer

models 
 are most flexible and allow rapid evaluation of alterna
tive development or operational hemes.
 

Development of general 
purpose digital models capable of opera
tion on micro or mini computers and training of research and
 
design personnel will provide opportunities for more efficient

and meaningful research as well as enhancing design, operation

and planning capabilities. Research institutions and 
 operating

organizations in Pakistan 
are lacking in expertise and equipment

to efficiently analyze complex groundwater-surface water systems.

Currently 
within WAPDA, the only groundwater model sub-routine
 
operational on the computer system is a routine called CCM 
which
 
was adapted 
 from the World Bank Indus Basin Model (IBM). This
routine is 
 a large linear programming model which requires in 
excess of 10 hours cpu time for one run on a command area. The

linear programming package used 
on the IBM 370/115 computer does
 
not run on the new 
IBM 4331 system so a new expensive package

will be required. 
 The IBM 4331 machine is not presently

upgradable beyond the current 4Mb 
core memory due to import
restrictions and IBM is no 
longer manufacturing this model. 

number of terminals supported by this computer is limited 

The
 
so that
 

implementation 
of design and planning programs on stand-alone
 
micro computers should be pursued.
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Utilization of computer-assisted techniques are state-of-the-art
 
procedures for hydrological analysis and should be implemented to
 
enhance research capability and increase the efficiency of 
 water
 
resources and irrigation planning. 

Adapted models will 
be useful for evaluation of the economics of 
tubewell pLimping as compared to surface or tile drainage. Rou
tines are capable of eValuating pumping costs based on depth to
 
water, power costs and efficiencies of pumps and motors.
 

Data management programs assoc-iated with groundwater systems
models incorporate routines for large data bank manipulation
which would be required for groundwater level and surface flow 
data. These routines are invaluable for maintaining regional or
 
country-wide data systems, providing quick access to specific

data and facilitating application of analytical routines.
 
Groundwater and surface water measurements which were begun in 
the 	 early 1960's have not been computerized and access to data

for 	 research and planning purposes is time consuming and 
expensive. 

OBJECT I VES: 

A .	 To evaluate the status of 
systems models, associated data
 
management programs, and 
 modeling capability in Pakistan
 
applicable to small unit groundwater systems and the present
 
needs of operating agencies.
 

B. 	 To develop general purpose groundwater-surface water models 
and associated data management programs for micro or mini
 
computers.
 

C. 	 To calibrate and verify models on specific 
case 	studies.
 

D. 	 To develop and provide documentation and operation manuals
 
for all models and data management programs to user groups
and to demonstrate the utility of models for evaluation of
 
conjunctive use alternatives in groundwater and surface
 
water supplies, economic evaluation of alternate drainage

options, or impacts of 
additional development or water use
 
efficiency changes on waterlogged areas.
 

E. 	 To determine training requirements for research organiza
tions and operating organizations requiring modeling exper
tise and to provide opportunities for training.
 

PROCEDURES:
 

A. 	 A review of current models available will be made to ascer
tain their adaptability to micro or mini computers. These 
models include the groundwater subroutines of the World Bank

model and regional models available at WAPDA, the
 
groundwater model currently operated at the 
Center for
 
Excellence in Water Resources at 
Lahore, a model available
 
at the but not operational at the Sind Agricultural Univer
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sity 	at Tando Jam, 
 and other possible models. An evaluation
 
of the number of and level of expertise of systems analysts
 
in Pakistan research and development agencies will be under
taken and a determination made of 
current agency capability
 
in systems modeling.
 

The 	 requirements for data management programs in 
 operating

divisions such as the Directorate of Geohydrology and Moni
toring and Evaluation within WAPDA and Provincial Irrigation
 
Departments will be determined.
 

B. 	 An appropriate model or models will be selected for further
 
development and adaptation on 
suitably equipe:. micro or
 
mini computers. Data management programs incorporating per
tinent hydrologic, physical and chemical parameters for
 
linking to the aquifer model will be developed compatible
 
with types of 
and levels of data available or necessary.
 

Models and data management systems available from the U.S.
 
Geological Survey, the University of Idaho, other proven
 
systems and present models available in Pakistan will b
evaluated.
 

C. 	 Study areas will be selected to calibrate the models and
 
verify their utility under varying hydrogeological and irri
gation system conditions. A command area or areas will be
 
selected for initial development utilizing existing data
 
where possible on groundwater levels, water distribution,
 
cropping patterns, and pump test data. A groundwater moni
toring network utilizing existing monitoring wells and new
 
strategically 
selected locations will be developed. Esti
mates of private tubewell extraction, where applicable,

will be made utilizing either power use records or pump

operation records and measured seasonal yields. Aquifer
 
parameters will be estimated 
 from previous pump tests
 
performed on existing tubewells or tests performed on
 
different strategically located wells. Different areas will
 
be selected for verification of 
the models under conditions
 
dissimilar to the calibration study area. These areas will
 
be selected based on availability of data, hydrogeological
 
setting and on the suitability of the study for drainage and
 
water supply issues. Possible study areas in addition to 
specific locations in the Indus Plain include the Zobe 
Valley in Baluchistan, the D.I.A. Khan area in NWFP and the 
Swat Valley. 

D. 	 Following calibration, verification and documentation of the
 
model routines, manuals for operation of the management
oriented models will be prepared. These manuals will contain
 
explicit instructions on data requirements and sources,
 
analyses required, data entry procedures for surface inputs

and aquifer parameters and procedures for utilization of the
 
models for management and/or research purposes. Utilizing
 
the documentation developed, personnel from operating agen
cies will be instructed in use of the models as design and
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planning tools and in implementation of data management
 
programs. For instance, the suitability of the models for
 
determination of 
technical and economic feasibility of short
 
term aquifer recharge adjacent to canal systems or in other
 
appropriate locations can be demonstrated.
 

E. Federal and Provincial Government agencies and University

departments involved with water management, irrigation or
 
hydrologic research or management will 
 be evaluated to
 
determine 
the need for training personnel to effectively

utilize the models. In addition, the type and number of
 
computers required in each agency will Based
be determined. 

on these findings, training programs involving graduate

engineering programs, in-house seminars and short 
 courses
 
and/or field and computer internships will be structured.
 

PERSONNEL:
 

Efficient performance of this project and utilization of the
 
results will depend on the degree of organization and involvement
 
of Pakistan government and research officials in active and
 
advisory capacities.
 

The principal investigator for the project will be a University

of Idaho researcher in-residence at Lahore. The project investi
gator's duties will include management of the technical aspects

of the project, 
 graduate student guidance and advisement, assis
tance with training programs and coordination of additional 
 re
search projects. If a project on river operations and management
 
as outlined as a future project should develop, 
 this individual
 
would become project investigator. Additional research projects

funded by ISM/R under the competitive research grants program
 
could come under this PI's purview.
 

Key to the performance of the project will be the selection of
 
associate principal investigators from Pakistan institutions who
 
will serve full time. Three action teams will be formed under the
 
principal investigator: a model development team, 
 a data manage
ment team and a data aquisition team 
 each with a team leader or
 
junior researcher. Members of all 
teams would be rotated to give

all participants 
exposure to field data collection methods and
 
model development procedures. A University of Idaho research
 
professor will serve as the technical advisor on a TDY basis for
 
the duration of the project and an agricultural economist will be
 
required for Objective 3. A computer specialist will be required
 
on a short-term basis for initial on
training microcomputers.

Staff organization for the project is shown in 
the organization

chart. An anticipated project personnel requirement for 
a four
 
year project is as follows:
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Position 
 Duration Organization Grade Tech.Engr.Adv.
 

8 months TDY Univ. of Idaho 
 Prof.
 
Engineer
 
Agri.Econ.Adv. 2 months TDY Univ. of 
Idaho Prof.
 
Computer Spec. 2 months TDY 
 Univ. of Idaho
 
Prin. Invest. 3 years 10 mo Univ. of Idaho 
 Asst. Prof.
 
Assoc. P.I. 3 years 10 mo 
 WAPDA,other Sr. Res. Off
 
Assoc. P.I. 
 3 years 10 mo WAFDA,other Sr. Res. Off
 
Team Ldr 1 mo
3 years 10 PID,WAPDA,other Res. Off.
 
Team Ldr 2 
 3 years 10 mo PID,WAPDA,other Res. Off.
 
Team Ldr 3 3 years 10 mo PID,WAPDA,other Res. Off.
 
Technicians(6) 3 years 7 mo each
 

TRAINING REQUIREMENTS:
 

The timing of the project performance will be structured to allow
 
the associate principal investigators to pursue a Ph.D. in the

United States, 
 and for each team leader to complete the academic
 
requirements for a master of science degree in the United States

but perform the research and complete the thesis requirements on

the project in 
Pakistan. Training for the technicians in compu
ter applications and data collection would be performed 
by a
 
computer specialist, 
 by the principal investigator or through

special programs in water resources and irrigation research in
 
cooperation with a University, Tarbela Academy or the Center for

Excellence in Water Resources. 
 Long-term institutional relation
ships between Pakistan Universities and the University of 
 Idaho
 
and Washington State University will be pursued which could

result in faculty exchanges, scholarships and long-term research
 
collaboration.
 

PROJECT PERFORMANCE TIMING:
 

Project begins: 
 June 1985
 
Tech. Adv. in Pakistan 
 June-Aug.1985

All staff selected 
Model Assoc.P.I., Model 
and Data An. team ldr. 

team ldr. 
to U.S. 

Aug 
Aug 

1985 
1985 

Data Assoc. P.I.and.Data team ldr. to U.S. 
Model and Data An. team ldrs. return 
Model Assoc P.I returns to Pakistan 
Data Assoc. F.I. returns to Pakistan 
Model formulation complete 
Data collection complete 

Aug 
Jan 
Aug 

July 
Dec 
June 

1986 
1987 
1987 
1988 
1987 
1988 

Model documentation complete Dec. 1988 
Project completion April 1989 

-147



REPORTS AND INFORMATION DISSEMINATION
 

Project progress reports will 
be prepared quarterly to the Chief
of-Party showing status of 
data collection, model preparation and
 
training accomplishments. 
 Two Ph.D. disserations and three M.S.

theses will be 
 published by the University of Idaho or other
 
institutions 
as completed. Papers for international scientific
 
journals 
and Pakistan scientific organizations will be prepared

and presented by project staff. 
 At least four seminars will be
 
held in conjunction with the competitive research 


planned 


nars, other training programs under ISM/R and 
grants semi-

WAPDA training 
programs. 

Coordination is expected between this project and the work 
for early 1985 that will deal 
 with groundwater/surface


water modeling for a portion of 
a Command Water Management sub
project area. That work will 
be performed by a team from CSU
 
under Water Management Synthesis II funding. 

A final report will be submitted in May 1989.
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-------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------- 

GROUNDWATER-SURFACE WATER MODELS ESTIMATED COSTS(1)
 

FY 85 FY 86 FY 87 FY 68 
 FY 89 TOTAL
 

DOLLAR RUPEE 
DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEEITEM COST COST COST COST COST COST COST COST COST COST COST COST
 

1.SALARY
Short-term TA 10,080 31,740 5,830
5,560 12,260 65,470
 

2.FRINGE BENEFITS 2,540 7,980 
 1,400 1,470 3,080 16,470
 

3.LOCAL HIRE 
Prof. staff
 
Supoort staff 900 19,710 20,655 21,735 
 13,230 76,230
 

4.TRAINING(2)
 
InUnited States
 
long-term 10,200 3,600 5,400
5,400 68,000 71,400 23,800 3,600 173,400 18,000
 
short-term
 
InPakistan
 
Third country
 

5.TRAVEL
 
International 6,400 20,160 3,530 79780
3,700 41,570

Intl. per dies 800 2,520 
 440 460 980 5,200

InPakistan 1,400 4,150 2,550 
 2,580 1,720 12,400
Pakistan per diem 4,720 14,360 5,270
5,160 6,260 35,770
 

6.OPERATING EXPENSE 1,000 3,150 20,000 22,000
6,000 550 
 580 24,000 1,220 16,000 6,500 88,000
 

7.INDIRECT COSTS (251

of items 1-3,5,6) 5,205 3,255 16,388 14,555 2,870 
 12,591 3,010 13,396 6,330 9,303 33,803 53,100
 

8.COMMODITIES 151,415 4,500 5,000 1,500
3,500 165,91!
 

9.SUBTOTAL 177,440 16,275 19,350 18,550
86,438 72,775 62,956 66,981 33,150 46,513 334,928 265,500
 

10.CONTINGENCY (10%) 17,744 1,628 8,644 7,278 
 1,935 6,296 1,855 6,698 3,315 4,651 33,493 26,550
 

11.TOTAL 195,184 17,903 _
95,081 80,053 21,285 69,252 20,405 73,679 36,465 51,164 36B,420 292,050
 

12.6RAND TOTAL 213,087 175,134 90,537 
 94,084 87,629 660,470
 

NOTES:
 
(1)Rupee costs are shown indollar equivalents
 
(2)Vehicles are not included incommodities ($36,000).

(3) Short-term technical sjstance person months: 12. 
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EQUIPMENT LIST
 
GROUNDWATER-SURFACE WATER MODELS
 

ITEM CLASS 


VEHICLES
 
Land Cruiser 4wd(Tovota) 


COMPUTERS (PC TYPE)
 
Personal Computer (512kb) 


Portable personal computer 

Volt. Regulator w/battery 

Monitor 

Printer (dot matrix) 

Printer (impact let. oual.) 


Memory upqrade 

Software (DOS, W.P. etc.) 


Spare Parts 

Tool Kit 


FIELD EQUIPMENT
 
Current meter(LED readout) 

Flumes (Parshall et al) 

Pipe flow meter 

Enqr. level w/rod, tripod 

Engr. transit witripod 


Steel tape 

Water stage recorder 


Recorder charts 

Elec, well sounder 

Soil auqer 

Tool kit 


METEROLOGICAL EQUIPMENT
 
Portable weather station
 

w/probes and recorder) 

Spare parts for station 

Eprom or tape reader 

Thermometers.psvchrometers 

Enclosurestd. U.S.W.S. 


LABORATORY EQUIPMENT
 
pH meter 

Flame photometer 


Nitrate electrode 


Elec. Conductivity meter 


UNIT 

COST 


12,000 


6,500 


4000 

700 

400 

650 

900 


11100 

2000 


1000 

200 


1500 

900 

650 


1000 

1000 


400 

2000 


400 

350 

50 


300 


6500 

1200 

2000 

600 

400 


600 

2000 


350 


1000 
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UNITS TOTAL 
COST 

3 36000 

36000 

5 32500 

2 8000 
5 3500 
5 2000 
4 2600 
1 900 

5 5500 
5 10000 

5 5000 
2 400 

70400 

2 3000 
6 5400 
2 1300 
1 1000 
1 1000 

2 800 
10 20000 

2 800 
2 700 
1 50 
2 600 

34650 

2 13000 
2 2400 
1 2000 
1 600 
1 400 

18400 

1 600 
1 2000 

2 700 

2 2000 

5300 



OFFICE EQUIPMENT 
Photocopier 
Camera 35 on 
Projector 35mm 
Projection screen 
Flip chart-chalk board 
Draftinq or printinq equip. 
Transformer 

6000 
800 
550 
150 
100 

1000 
150 

1 
1 
1 
1 
1 
1 
2 

6000 
800 
550 
150 
100 

1000 
300 

890() 

PROJECT TOTAL W/O VEHICLES 
PROCUREMENT COSTS(SX) 
PACKING/FREI6HT(5X) 
TOTAL COSTS WIO VEHICLES 

VEHICLE COST 

137650 
6883 
6883 

151415 
36000 

PROJECT TOTAL 187415 

-151



TITLE: Farm Water Management
 

INTRODUCTION
 

A series of four projects (FWM-I to FWM-4) covering important

aspects of irrigation/agronomy research will be the core studies
 
taken 
 up during ISM/R implementation. These are not only
the 

irrigation/agronomy projects contemplated under 
ISM/R, but rather
 
the first projects; others will be suggested with time with the
 
lead for new project initiation coming from Pakistani researchers
 
and with funding anticipated through the grant program.
 

Much of the core work 
is not new but follows from studies of a

similar nature previously carried out in Pakistan. A thorough
review of previous work in Pakistan and elsewhere will be carried 
out before field work is initiated. 

Irrigation/agronomy research ties closely to other projects being

initiated under e.g.
ISM/R, Integrated Watercourse Management,

Surface Drainage and Water Table Control. Research efforts are
 
designed to be eoplied in projects as
such Command Water
 
Management. Much of the research will 
be carried out on farmers'
 
fields using farming systems research (FSR) techniques.
 

FWM is a series of core projects conducted largely at Mona, and
.by UAF and LIM. Anticipated implementation arrangements are 
detailed in the text but summarized below: 

FWM-1 - Mona, LIM, 
 and UAF will be lead* institutions; DRIP
 
and PARC(NARC) will be collaborating* institutions; cooperating*

institutions are the Provincial 
 Agricultural Extension
 
Directorates of Punjab and Sind.
 

FWM-2 - LIM will 
be the lead institution; UAF and Mona will
 
be collaborating institutions, as will 
be the OFWM Directorate in

Sind; PARC and the Provincial Agricultural Extension Directorates
 
of Punjab and Sind will be cooperators. 

FWM-3 
 - Mona and UAF will be lead institutions.
 

FWM-4 -
 Mona will be the lead institution; LIM will be a
 
collaborating institution; and
PARC UAF will be cooperating

institutions. 

* Designation as lead institution indicates project leadership

and financial support 
 through a PC-I. A collaborating

institution is one that would participate in studies
the and
 
receive financial support. A cooperating institution is one that
is expected to cooperate in 
the work but would not normally

receive financial support.
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Encouragement 
 will be given to other institutions to carry out
 
parallel work at other locations in the country through the grant
 
program.
 

Two of the projects, FWM-3 and FWM-4, 
 have special training

requirements that are mentioned in the text. 
 For these projects

and others, funds 
are budgeted for exchange programs whereby

Pakistani researchers would spend six months 
(a growing season)

working at 
a U.S. research station to acquire hands-on experience

in planning and conducting trials, and in data analysis. 
 The
 
Snake River Conservation Research Center in Kimberly, 
 Idaho has
 
agreed to host a number of exchange programs, (see annex L).

Depending upon the research subject matter, there will be other
 
research 
 centers where researchers can receive appropriate
 
training.
 

A combined budget for the FWM series is presented after FWM-4
 
text.
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TITLE: FM-i. WAter IAriageir oet SAnt~g.i- foro ra pwith Poor 

JUSTIFICATION
 

Although Punjab and Sind are located in semi-arid or arid subtro
pical 'climatic zones, importation of irrigation water supplied
toqether with over-irrigation and inadequate drainage has led to 
a marked rise in the water table over some 6.1 million acres (1).
The problem is particula-ly acute in the summer seasonmonsoon 

when heavy rain.fall together 
with gentle slopes causes impeded 
surface drainage. 

Over-irrigation is a major contributing factor to the high water
table. Studies by WAPDA have shown that 25% of the farmers over
irrigate by a factor of two, prior to watercourse improvements,

and that 40% over-irrigate by a factor of two following water
course improvement. When soils have a water deficit 
 or one or 
two 	 inches during the early Etages of crop production, farmers
have no means of applying such small amounts of irrigation wcter. 
Because of the basin method of irrigation and irregularities in
surface elevation within a basin, three or more inches are the 
minimum thait can be applied. Preiiminary studies at Mona, UAF 
and Tando Adam (LIM) indica.,te that furrows and ridge planting of 
cotton or maize can permit smaller irrigation applications.
Portable sprinklers offer a similar advantage. 

In contrast to flat plantings in basins (normal farmer practice),
ridge planting methods should result in better stands and in
creased yields for they favor improved surface drainage. It has 
been observed 
 that yields of maize and cotton are depressed
during heavy monsoon years when, in the absence of surface 
drainage, fields are often flooded. Imperfect field drainage
results in poor uptake of nutrients and depressed oxygen flow to 
roots. Even without improved surface drainage, several agronomic
options exist to combat excess field 	 Thesewater. include the 
planting techniques mentiorn ed above, revised planting dates to
avoid the likelihood of field flooding, and planting paddy rice
instead of upland crops. One key problem with a revised type of
planting is the development of suitable land forming implements.
A second problem in need of research is suitable weed control 
methods.
 

1. 	 The Central Monitoring Organization, Planning Division of
WAPDA reported that serious waterlogging at depths less than
five feet occurs over 3.03 million acres in Punjab and over 
3.04 million acres in Sind and Baluchistan. Waterlogging in 
NWFP covers 0.06 million acres. Data are for June, 1979. 
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This research proposal 
addresses the development of strategies

under high water table or 
poor surface drainage conditions. The
 
research outlined 
 here will be conducted in combination with
 
research undertaken in the project entitled 
"Surface Drainage and
 
Water Table Control". Related work has been done at 
UAF and Mona.,

and 	 careful review of that 
 work would precede establishment of
 
field trials.
 

OBJECT IVES
 

The 	 purpose of the research is to 
 develop water management

practices for conditions of poor surface drainage and for soils
 
with 	shallow water tables. Supporting objectives include:
 

1. 	 Develop recommended irrigation schedules For 
various crops
 
as a function of 
depth to water table and crop stage.
 

2. 	 Identify crops best suited 
For soils with high water tables. 

3. 	 Develop 
 weed control and planting procedures for these
 
soils.
 

4. 	 Evaluate benefits 
 from planting on permanent beds on on
 
ridges between furrows.
 

5. 	 Support development of tractor and bullock-drawn equipment
 
for bed and furrow shaping.
 

6. 	 Test 
 the uti lity of por-Lable sprinkler-s for stand
 
establishment and as 
a means of avoiding excessive irriga
tion applications.
 

7. 	 Conduct date of planting experiments as a means of avoiding
 
excess field water conditions due to monsoon 
 season.
 

8. 	 Compare economics of upland crop production under impeded

surface drainage conditions wiLl production of paddy rice
 
under similar field conditions.
 

OUTPUTS
 

1. 	 Recommendations 
 regarding frequency of irrigation in the
 
presence of a high water table.
 

2. 	 Recommendations regarding agronomic practices for planting
 
techniques., weed control, planting dates, and crops.
 

3. 	 Recommendations 
 of bullock-drawn 
 and tractor-drawn
 
implements for land formation.
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of 
water applied, operating costs, plant density, yield, and
social variables that deal with 
 farmer acceptance and
 
ability to use and maintain the irrigation method.
 

6. Date of planting experiments will be conducted using 
maize
 
as the test crop. Plantings will 
be made on "permanent"

ridges, once per month beginning in February and ending

late-August or early-September. 

in
 
A February planting may be


harvested before 
fields become waterlogged. A September

planting will 
be after the heavy monsoon period has ended.

For the September planting, chemical weed control 
with atra
zine is essential. Maize planted during the peak 
 monsoon

period wzll serve as the control. Because of the range 
of
planting dates, 
 different varieties of maize will be used.
 
Prior to conduct of 
date of planting studies, a review will
 
be made of the literature on the subject.
 

7. For field situations where surface drainage cannot easily be
improved and there is sufficient irrigation water available,

trials will be conducted of 
upland crops versus paddy rice.
Economic evaluations will 
be made and crop budgets prepared
 
f+r each crop.
 

8. All of the procedures mentioned above place heavy 
reliance
 
on testing of recommended practices on farmers' fields using

Farming Systems Research (FSR) methods. The intent is

make researchers aware of 

to
 
farmer constraints, to demonstrate
 

recommended practices to farmers, 
and to facilitate exten
sion of results.
 

PERSONNEL/COLLABORATION:
 

Experiments will 
be conducted at 
Mona, LIM, PARC (NARC), and by
UAF at Shahkot. DRIP will be encouraged to replicate certain of
the experiments to involve that institution in consideration of
surface drainage strategies. The Agricultural Extension

Directorates in Funjab and Sind will 
be encouraged to plan and
participate in 
the farming systems work to facilitate eventual

extension of results to 
the larger community of farmers.
 

Work will be supported by ISM/R staff, particularly by the irrigation agronomist and by short-term specialists as required.
 

IMPLEMENTATION:
 

FWM-1 covers a broad 
range of objectives and proposed
experiments. An implementation plan will 
be prepared by the

irrigation/agronomist 
to set priorities on order and 
location of
experiments. It 
 is anticipated that initial 
 work would be
 
conducted at Mona.
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TITLE: FLAI1-A S o BrackiGrondwAte fOr gCro Frodui o 

JUSTIFICATION:
 

In Pakistan there are approx i mately 18 mi lion acres in 
culturab].e commands Luderliin by brackish water (1). In most 
commands, water aresupplie s scarce and cropping intensity is 
therefore iimited. Use of brackish waters is seen as an 
al ternat i ve to devel op i new water sources or otherwise 
augment ing supplies and can lead to bringing unused lands into 
product i on. 

Generally, the acce-p,:-ed strategy has been to dilute brackish
 
groundwater with fresh canal supplies to obtain a water 
 quality

mix that most crops wi.ll tolerate. An alternative irrigation
 
management practice be keep the two water
could to 	 supplies
 
separate and to irrigate salt-tolerant crops with brackish water,
 
using fresh canal supplies for qermination and establishment and
 
for irriQation, of less tolerant species. 

Particu1ar!ly aiter qer,,inaLi on and e LaLishment, several crops
exhibit mrked tolerance to Ealinity, and good production is 
possible usirg poor qua] LY irrig vti on Water. At Tando Adam 
(LIM), research ii being conducted in 1984 by M. Umar Khan using
-150'0-pujm water to produce cotton. Using brackish groundwater, he 
has obtain-ed cotton stands and growth which are comparable to 
cotton gr own ~ad. adj:en- ar eas us ing grood qual i ty canal water. 
Dr. Bhatti at AARI has obtrained similar f:irndings. In California, 
Rhoades, Q.,t.a1 (2) have produced cotton using irrigation water 
with a sal.: concentration of o00 ppm which yielded nearly as 
well as cotton with 500 ppm 1 rri qation water. 

Many varieLies of oLIher cr-ops such as sugar beets, barley, wheat,
alfalfa. clover, and tomatoes arc- capable o! good production even
 
with 	 poor Llual i ty water. 

Expanded use -f brackish water- in Fakistan is viewed as a parti
cul arl ' attrac tive prpo i Li on because: 

-	 brackish water is abundant; 
-	 other sources of water are scarce and costly to aug

ment; and
 
pumping of bracki-h water can contribute to a lessening

of high water table conditions prevalent in many areas. 

1. 	 The Report of the Indus Basin Research Assessment Group, 
Planning Commi iorn, Government of Fakistan, 1978. 

2. 	 Rhoades, ,.D., S.L. Rawlins and C.J. F'hene, "irrigation of 
Cotton with Saline Drainage Water", ASCE Convention, 
Preprint, 80-119, i3?s.. 
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OBJECT IVES
 

1. 	 To develop irrigation management practices which will faci
litate field scale production of cotton and other salt 
tolerant species using brackish water. 

2. 	 To extend and test technologies for use of brackish waters 
in selected chaks with cooperating farmers. 

3. 	 To measure changes in soil properties due to irrigation with 
brackish water, to monitor long-term effects, and to suggest 
ways to control salinity if build-up occurs. 

OUTPUTS:
 

The principal output from this research will be a set of
 
recommendations regarding irrigation practices, crops, and crop
 
stage which suggest ways to increase cropping intensity through 
use of brackish water. Work will be carried out and 
recommendations developed in cooperation with the extension 
directorate of the Sind Agriculture Department. 

PROCEDURES:
 

1. 	 Work will be carried out in study areas served with brackish 
irrigation water - more than 2000 ppm. Initially the test 
crop 	will be cotton.
 

2. 	 Treatments will include:
 

a) Various degrees of salinity of irrigation water.
 
b) Use of brackish and fresh water at all crop stages.
 

One 	 sub-experiment will consist of germination and 
emergence using fresh water followed by irrigation with
 
brackish water. Off the experiment station, this test 
will require parallel irrigation supply conduits 
(watercourses or pipelines), one to convey fresh water
 
and the other to convey brackish water.
 

c) Land forming techniques to include furrows with ridges
 
and broad beds, versus conventional flat plantings.
 

3. 	 Measurements will include yields, amount of water supplied, 
and changes in selected soil parameters. 

4. 	 FSR methods will be employed with cooperating farmers. 
Liaison with farmers would be carried out by 
researchers working with extension specialists from the 
Provincial Departments of Agriculture. 
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TITLE: FWM- Irrigtin 1d Nitrocen Fertilizer Manacement 

JUSTIFICATION:
 

Oftentimes it is repor-ted that crop yields decrease when
 
additional water supplies are made available 
from watercourse
 
improvements. 
 To explain this, one theory holds that increased
 
water applied resulted in incre,-sed leaching of nitrate. One
 
WAFDA study indicated that farmers often apply twice the water in
 
an irrigation that 
can be held in the crop root zone. Studies
 
conducted 
 at Mona and AARI have resulted in nitrogen recoveries
 
in the range of 30-70% of that applied. It is highly probable
 
that farmers who are over-irrigating recover much less. Clearly.,
 
nitrogen and water management are closely linked and, in an
 
environment where nitrogen fertilizer is a costly input to the
 
production process, farmers are interested in improved payoff
 
from 	their investments in this input.
 

Several options are available to improve water/nitrogen manage
ment, for example: split applications of nitrogen; decreasing 
the frequency of irrigations; provision of smaller water applica
tions through larger heads of water. 

OBJECTIVES:
 

1. 	 To determine the degree to which nitrates are leached 
 from
 
soilB by over-irrigation. 

2. 	 To test fertilizer sources of nitrogen in conjunction with
 
standard and improved water management practices.
 

3. 	 To develop water management guidelines which will improve
 
nitrogen recovery and crop production.
 

OUTPUTS:
 

Outputs will consist of 
improved water and nitrogen management
 
recommendations. Recommendations will be tested on the experi
ment station, then on farmers' fields for purposes of developing
 
practices of demonstrated utility to farmers, and ones which they

will 	 be prone to adopt. 

PROCEDURES:
 

1. 	 Work will be conducted with summer plantings of maize fol
lowed by w.inter plantings of wheat.
 

2. 	 Crops wil. be irrigated wiLh different quantities of water
 
1v 1.5, and 2 times estimated ET to test the effect of over
irrigation on yield.
 

3. 	 Irrigations will also be made using less frequent irriga
tions, and larger heads of water designed to reduce the
 
amount applied in a given irrigation.
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TITLE: FWM-4 Biotic and Chemical Reclamation of Sodic Soils
 

JUSTIFICATION:
 

Approximately seven (7) million acres 
of land in the Indus Basin
 
are said to be affected by concentrations of salt in excess of 16
 
mmhos/cm. (I) Commonly, many are also affected by high concen
trations of sodium. (2) Severely affected soils are often
 
abandoned; agricultural production 
 is poor from less severely

affected soils because of ionic imbalance and/or specific ionic
 
toxicity. Amelioration of 
 sodium problems is considered an
 
important priority particularly in Sind and southern Punjab where
 
the problem is most prevalent.
 

Soil sodicity 
 reduces water intake, or infiltration rate.
 
Studies of water intake rates on sodic soils by 
 AARI in the
 
1970's showed that soils with high exchangable sodium had low
 
infiltration rates. Three-inch irrigations resulted in water
 
standing on the surface for 3 or 
4 days. On non-sodic soils, the
 
same amount of irrigation water would enter 
the soils within 20
 
hours. Monsoon rains tend to seal the surface of sodic and
 
saline-sodic soils resulting in runoff and surface drainage prob
lems. Thus, rainfall which might be needed to recharge the
 
groundwater, contributes to a surface drainage problem 
because
 
infiltration rates are so low. 
 Dr. Shah Muhammad (UAF) and Ch.
 
Bashir Ahmad 
(Mona) have shown that gypsum applied to these soils
 
followed by leaching can 
remove a portion of the exchangeable

sodium and restore high infiltration rates. However, gypsum
 
costs around Rs. 250/ton and most farmers feel they cannot afford
 
to apply it.
 

In recent years, C.W. Robbins at the Snake River Conservation
 
Research Center in Idaho has been experimenting with biotic
 
reclamation techniques on sodic soils. He found that many roots
 
of forage 
crops (e.g. sudan grass) die soon after the surface
 
portion of the plant is cut off. Decomposition of those roots
 
releases large amounts of 
C02, which if trapped in the soil until
 
it reaches high concentrations, produces large amounts of bicar
bonate which solubilizes calcium from lime in 
 the soil. The
 
resulting Ca concentrations can reach levels higher than those in
 
gypsum saturated solutions and will on
cause Na to be replaced

the soil exchange. If, after removing fodder, an irrigation is
 
applied to the soil at the proper time to trap most of the C02
 
from the decaying roots and the amount of 
water is sufficient to
 
provide adequate leaching, a substantial portion of the sodium
 
can be removed with each cutting of forage. This can be done at
 

(1) 	Choudhri, M.B., Secondary Salinization in the Indus Plains-

Pakistan, Soil Survey of Pakistan, Lahore, 1977.
 

(2) 	 A 1977 field survey by WAPDA of 21 million acres in the
 
Indus Basin revealed that 30% of the area surveyed could be
 
classified as having sodic soils. See Hussain, Tariq

"Potential for Irrigated Development in Pakistan." The
 
World Bank, Appendix 1, Table 9, 1981.
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little cost to the farmer who benefits from forage offtake as 
well. as fro.m 1 and recl amati on. One essential to the bi oti c 
reec amation techni que i.s presence of line in the soil. 

OBJECTIVES:
 

J.. 	 To test biot:c and convent i onal recl1amation techniques for 
sodic soils in Pakistan. 

2. 	 To determine the time and duration following forage harvest 
when water sealing the soil. su-face will most effectively 
trap CO and cu.is,-e leaching o': sodium. 

3. 	 To determine which forage crop5 are the most effective in
 
biot:ic reclamatio:n and to develop management pract:ices (e.g. 
nitrogen fe-L.i.1. i...iti on ) -f.or those crops. 

4. 	 To eva].uate the c:omparaLive economics of biotic and other 
types (e. g (;'.'p-,m) o.f ,;cl ama.1 ion 

OUTFUTS
 

Research outputs will be a series of rec;ommendations concerning 
i mproved rcl amaLi on Lc:hni ques .f:-r- sodi c soi ls. Recomnendations 
will be conveed to e:m Lens:i on personnel in Pun iab and Sind 
Participation of ext'.-si on personnel in the planning and evalua
tion of the ongoing research will be sought. 

PROCEDURES:
 

1. 	 Review wn.il oe made of past worlk; in F'akistan and relevant 
work elsewhere that pertains to biotic and conventional 
r cl amat i. on techn qu 2s for sod i c soils. 

2.. 	 Tst crops will be ,elected on the basis of tolerance to 
sodic:ity and on the:i ability to produce large amounts of 
forage material. '3ordan, a cross between sudan grass and 

sorghum. and Ial er grass (ipolechnae fusca) are initially 
suggested Tor evaluation. Others such as elephant grass and 
sugar cane will be inc.luded later. 

3. 	 Lysimeter 'tudie'w will be conducted to quantify the time of
 
the biochemical reactions involved in the biotic process.
 
C02 levels in the soil atmosphere will be measured, rates of
 
sodium replacement and leaching will be monitored. Optimum
 
forage cutting tioes will be determined. For comparison.
 
conventional reclamation techniques using gypsum will be
 
compared.
 

4. 	 Var'ious ti minqs and amounts of ir-rigations will be applied 
to effect the reclamation. 

5. 	 Field studies will be conducted with cooperating farmers to 
verify the practicality of the two techniques from the 
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vantage point of the farmer. Results will feed back into 
refined practices which will be tested in a second crop 
season. 

6. 	 Economic stuAdies will be carried out to determine costs and 
benefits from the techni.'ues. 

PERSONNEL/COLLABORATION:
 

Work will be carried out by researchers initially at Mona, and
 
depending on results, later by LIM. Depending on interest,

paral:el 
 studies may be conducted by UAF personnel at Shahkot,
 
and/or by PARC researchers in connection with PARC's coordinated
 
research program on Saline Agriculture.
 

The irrigation agronomist on the ISM/R team will provide techni
cal assistance to the GOP officials who conduct 
 the studies.
 
Short term TA will be provided.
 

TRAINING:
 

A JRO on assignment or to be assigned to Mona will be sent to the 
USA to complete the M.S. in soil chemistry at the University of 
Idaho. He will work with Dr. Robbins in Kimberly to learn the 
techniques of research on biotic reclamation. His thesis work 
will be conducted at Mona under the direction of his advisor, the
 
irrigation agronomist, and the GOP principal investigator for
 
this project.
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---------------------------------------------------------------------------------------------

FARM WATER MANAGEMENT ESTIMATED COSTS
 

FY 85 FY 86 FY 87 FY 88 FY 89 TOTAL
 

DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE
 
ITEM COST COST COST COST COST COST COST COST COST COST COST COST
 

1.SALARY
 

Short-term TA 10,080 15,870 16,680 17,490 6,130 66,250
 

2.FRINGE BENEFITS 2,540 3,990 4,200 4,410 1,540 16,680
 

3.LOCAL HIRE
 
Prof. staff 1,000 1,800 1,900 2,000 6,700
 
Supoort staff 1,960 14,700 15,200 16,000 7,000 54,860
 

4.TRAVEL 
International 6,400 10.080 10.590 1.100 3,890 42,060 
Intl. per diem 800 1,260 1,320 1.380 490 5,250 
InPakistan 1,400 3.075 3,150 3,240 910 11,775 
Pakistan per dies 4,720 8,680 8,980 9,310 3,080 34,770 

5.OPERATING EXPENSE 1,000 1,500 1,575 21,400 1,650 13,000 1,740 13,000 610 9,500 6,575 58,400
 

6.INDIRECT COSTS
 
(25%) 5,205 2,645 8,194 12,414 8,610 10,558 9,030 10,888 3,165 5,123 34,204 41,626
 

7.COMMODITIES 155,755 4,500 1,000 1,000 1,000 163,255
 

8.SUBTOTAL 181,780 13,225 45,469 62,069 44,050 52,78B 46,150 54,43B 16,825 25,613 334,274 208,131
 

9.CONTINGENCY (IO 18,178 1,323 4,547 6,207 4,405 5,279 4,615 5,444 1,683 2,561 33,427 20,813
 
........................................ 
 .....---------------------------------------------------------------------

IO.TOTAL 199,958 14,548 50,016 68,276 48,455 58,066 50,765 59,881 18,508 28,174 367,701 228,944
 

11.GRAND TOTAL 214,506 118,291 106,521 110,646 46,681 596,646
 

NOTES:
 
(1)Rupee costs are shown indollar equivalents
 
(2)Short-term technical assistance person months: 12.
 
(3)Vehicle costs are not included incommodities (37,500).
 

-166



EQUIPMENT LIST
 
FARM WATER MANAGEMENT
 

ITEM CLASS 


VEHICLES
 
Pickup 

Jeep (4wd) 

Motor bikes 

Shop tools and spare parts 


COMPUTERS (PC TYPE)
 
Personal Computer (512kb) 

Volt. Regulator w/battery 

Monitor 

Printer (dot matrix) 

Software (DOS, W.p.etc.) 


FIELD EQUIPMENT
 
Current meter(manual read) 

Flumes (Parshall et al) 

Engr. level w/rod, tripod 

Steel tape 

Water stage recorder 

Recorder charts 

Portable sprinkler system 

Tractor(med) 

Tillage Equip. 


METEROLOGICAL EQUIPMENT
 
Rain gage(Std. USNS) 

Psychrometer(recording) 

Evap. pan(w/ gage & well) 

Net radiometer(Fritschen) 

Hygrotheraograph(recording) 

Sunshine recorder 

Anemometer, integrating 

Chart and spare parts 

Thermometers,psychrometers 

Enclosure,std. U.S.W.S. 


LABORATORY EQUIPMENT
 
pH meter 


UNIT UNITS TOTAL
 
COST 


10,000 

5,000 


750 

3,000 


6,500 

700 

400 

650 


2000 


750 

900 


1000 

400 


2000 

400 


5000 

25000 

10000 


240 

200 

625 

600 

700 

1000 

600 

200 

600 

400 


600 


COST
 

2 20,000
 
2 10,000
 
6 4,500
 
1 3,000
 

37,500
 

2 13,000
 
2 1,400
 
2 800
 
2 1,300
 
2 4,000
 

20,500
 

1 750
 
2 1,800
 
1 1,000
 
1 400
 
3 6,000
 
1 400
 
3 15,000
 
2 50,000
 
1 10,000
 

85,350
 

3 720
 
3 600
 
3 1,875
 
3 1,800
 
3 2,100
 
3 3,000
 
3 1$800
 
3 600
 
3 1,800
 
3 1,200
 

15,495
 

4 2,400
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Nitrate electrode 350 6 2,100
 
Elec. Conductiyity meter 1000 4 4,000
 
Glassware 1000 1 1,000
 
Digester unit 700 2 1,400
 
Gas analyzer 150 3 450
 
Microkjeldal unit 1250 2 2,500
 
Gas standard saMples 20 15 300
 
Misc, and spare parts 5800 1 5,BOO
 

19,950
 
OFFICE EQUIPMENT
 
Iransformer 150 2 300
 

300
 

PROJECT TOTAL W1O VEHICLES 141595
 
PROCURMENT COSTS(5X) 7080
 
PACKING/FREIGHT(51) 7080
 
TOTAL COSTS WIO VEHICLES 155755
 

VEHICLE COST 37500
 
PROJECT TOTAL 193255
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TITLE: 	 Beyond Watercourse Improvement: The Socioeconomic
 
Impact of 
Public Investments and Private Contributions
 
in Water Management
 

JUSTIFICATION:
 

In 1977 	the GOP, with USAID assistance, initiated a nationwide
 
program in on-farm water management designed to provide physical
watercourse improvements and precision land-leveling and 
establish two water management training institutes. During its
nearly five of 	 more than 1,300years operation, watercourses were 
improved and more than 30,000 hectares of land were levelled. 
USAID's financial support for the civil works ceased in 1981,
after which the World Bank and the Asian Development Bank under
took to provide funds for a continuation of the watercourse 
improvement component. The program been institutionalized in the 
On-Farm 	Water Management Coordinating Cell in Islamabad and four
 
provincial wings 	 operating in the provincial agriculture 
departments.
 

Assessments of the program's effectiveness have generally been
 
limited to water savings realized by farmers. However, savings 
arc not constant because additional water depends upon a number 
of factors including season, adequacy of the overall water 
supply, length of time after the watercourse improvement, and 
degree of maintenance of the watercourses during the period. 

One recently distributed study, The Monitorin 2 and Evaluation of
the On-Farm Water- Manaclement Programie (1984) has avoided this 
narrow approach by examining both the economic and social 
benefits of the program. The report was produced by the Water
course Monitoring and Evaluation Directorate within WAPDA's Plan
ning Division. However, the poor sampling techniques and
 
unsophisticated 
analysis used are certain to have the evaluation
 
raise more questions about the benefits of the program. For 
example, 
the data show that measuring canal deliveries at the
 
mogha before improvement were significantly higher than measure
ments taken after improvement. By its own admission, the report

states that the watercourse sample was not of a sufficient size 
to make statistically valid estimates at the provincial level.
The randomly timed measurements taken by the team did not provide
the data necessary to rigorously evaluate the program's efforts. 
Conclusions are often based on 
estimated contributions of several
 
factors rather than on regression analyses which can quantify the 
contribution of each. The Directorate, in fact, did not use a 
computer for the data analysis; all calculations were done 
manually. If canal levels were lower, then statistical 
techniques should have been used to 
adjust for this disturbance 
in order to measure the true extent of savings andwater 

importance on production, crop mix and gross income.
 

With these inherent weaknesses, the report makes the following 
concl usi ons: 
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This project will provide techni cal assistance and computer
technology be provided to the Watercourse Monitoring and Evalua
tion Directorate to strengthen its capacity to review programs in 
water management. It also will provide funds to the Directorate 
for special studies which will permit the staff to a0dress so
cioeconomic issue not directly related to their evaluations. 
WAPDA has already expressed an interest in incorporating the 
directorate permanently into its Planning Division. Even at 
present, it is the only body in Pakistan which conducts regular
and systematic evaluations of water management activities. 

Studies on the benefits of watercourse improvements will support
the activities of the Farm Water ManaQement and 	 the Integrated
Watercourse Managent projects which seek to improve irrigation
 
and agronomic practic:es for the water user and 
 enhance delivery
and utilization of water on farmers' fields. The proposed
evaluations will be crucial to their design of various studies 
and 	 interventions. Staff o. the Directorate and of the two 
projects will be expected to work closely. They will also work 
with 	the investigators of the Enqouraging Water User Involvement 
project which will set a social context for the evaluations.
 

OBJECTIVES:
 

1. 	 Strengthen the institutional capacity of the Watercourse 
Monitoring and Evaluation Directorate in its conduct of 
quality evaluations. 

2. 	 Review and re-analyze the data base established by the
 
Directorate using more sophisticated analytical methods. 

3. 	 Monitor the 	 social and economic benefits of watercourse 
improvements at regular intervals to 
 obtain time-series
 
data. 

OUTPUTS:
 

1. 	 Series of evaluation reports of the socioeconomic impact of
 
the watercourse programs. 

2. 	 A well--trained staff within WAFDA's Planning Division able 
to conduct socioeconomic studies of all water-related 
programs.
 

3. 	 An analytical base, provided through evaluation and 
special studies, for policy makers to plan future interven
tions in the water sector.
 

PROCEDURES
 

The proposed project has +our components: 
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1. Review and re-analysis of the data base established by 
 the
 
Watei-course 
 Monitoring and Evaluation Directorate for its
 
evaluation of the On-Farm Water Management Program.
 

The Directorate 
has already collected time-series data over a
 
three-year period on the operation 
 of watercourses from pre
improvement through post-improvement periods. Although the post
improvement period was relatively brief, 
 lasting only one year,

the data presently represent the only base from which the water
course improvements can 
be assessed. As noted, rudimentary ana
lytical techniques have weakened the impact of the study and
 
raised doubts about its conclusions, and the data set has bean
 
only partially analyzed.
 

As part of an objective to upgrade the skills of 
the Directorate
 
staff, it is proposed that the use of microcomputers be
 
integrated 
 into the program of the Directorate. Data collected
 
for the evaluation will be entered and re-analyzed using

appropriate statistical techniques, given the limitation of the
 
data set. Technical assistance and the participation of local
 
research economists will be provided by the Program to review the
 
data set, determine which part of it requires further analyses,

and draw up a plan for managing its computer entry. Selected 
staff of the Directorate will 
be trained in computer techniqueZ

and be responsible for completing the entry. 
 A TA advisor will
 
then work with the staff in the re-analysis of the data for what
 
is expected to be a series of reports which will, in part, 
assess
 
the validity of the conclusions of the earlier evaluation.
 

2. Training of the Directorate's Staff 
in Social and Economic
 
Methodologies 

The Program team, 
 with the assistance of local economists, will
 
train staff of the Directorate in research methods and analytical

techniques. The training will include Ph.D. and M.A. 
 degree

training in economics in the U.S. and workshops and seminars in
country on computer use, statistical methods, economics (analysis

and evaluation) and social 
theory. It is recommended that some 
staff be trained in project evaluation at WAPDA Academy.
Although presently funded only by outside consultants, it is 
likely that the Directorate will soon be incorporated permanently
into WAPDA 's Planning Division and be made responsible for 
evaluating all water-related programs coordinated by WAPDA. The
 
Directorate has presented a proposal to the World Bank for
 
funding to evaluate six water projects: On-Farm Water Management

I and II, Command Water Management, Irrigation Systems and
 
Rehabilitation, Fourth Drainage and Left Bank Outfall 
Drain -

Stage I.
 

3. Continuing the Monitoring of Watercourse Improvement
 
Programs
 

The re-analysis of the data collected for an 
evaluation of the
 
now terminated USAID-supported program will serve as a base and
 
set the parameters for the continued monitoring of 
these water

-172



courses. 
 Continued examination 
 is crucial to Pakistan's
 
understanding 	of 
 the benefits of the watercourse improvements
 
program, 
for making critical judgements on how the program might

be improved and for determining what interventions in watercourse
 
improvements ought 
to be made in the future. Post-improvement

data now covers only a one year period, yet, there is general

agreement that the conditions in the watercourses are not stable.
 
A time series study is a requirement for 
any program assessment.
 
Using a variety of characteristics, researchers will 
identify two

improved watercourse 
 types: maintained and unmaintained and

select their samples on that basis. 
 The monitoring will focus on
 
the reasons for the differences in maintenance and 
 the 	 examine
 
the differences in 
water delivery and benefits. This effort will

be done contemporaneously with the Directorate's evaluation of
 
the World Bank 	program and will complement it.
 

4. 	 Special Studies of Water-Related Activities
 

The 	 Directorate will 
 be supported to conduct 
 special studies
 
related to water management which falls outside its mandate. 
 Two
 
examples are 	a study on 
the role of rural women on irrigation

activities 
and 	 a study of water trading and selling. These

studies 
have important policy implications although the topics

have been neglected in the past. In 
some cases, the Directorate
 

not itseif conduct
will 	 the study but rather contract the
 
assignments 
 with 	local research institutions and private 
sector

consulting firms, working in collaboration with onit the design 
of the research. 

IMPLEMENTATION 	PLAN:
 

1. 	 Training of the staff of the Directorate will begin with the 
arrival of a short-term agricultural economist in October
 
1985.
 

2. 	 The review and re-analysis of the Directorate's data set is

expected to last one year with a series of evaluation 
studies beginning in October 1986. 

3. 	 The continued monitoring of the water users will begin in
 
September 1986 through 1988 with 
reports released during the
 
period.
 

4. 	 Special studies 
 will be undertaken by the Directorate or 
on contract as required. 

PERSONNEL:
 

USAID 	 Long-term team social scientist
 
Agricultural economists on 
TDY 

LOCAL Staff of Watercourse Monitoring and Evaluation
 
Directorate of 
Planning Division, WAPDA
 

F'IDE (Islamabad) 
Agricultural Economics Research Institute
 

(Karachi)
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----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

BEYOND WATERCOURSE IMPROVEMENT ESTIMATED COSTS
 

FY 85 FY 86 FY 87 FY 8B FY 89 TOTAL
 

DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE DOLLAR RUPEE
 
ITEN COST COST COST COST COST COST COST COST COST COST COST COST
 

1.SALARY
 
Short-term TA 10.080 15,870 16,680 11,660 12,260 66,550
 

2.FRINGE BENEFITS 2,540 3,990 4,200 2,940 3,080 16,750
 

3.LOCAL HIRE
 
Prof. staff 1,695 1,785 1,875 1,965 2,055 99375
 
Supoort staff
 

4.TRAVEL
 
International 6,400 10,080 10,590 7,400 7,780 42,250
 
Intl. per dies 800 1.260 1,320 920 980 5,280
 
InPakistan 1,500 2,075 2,150 1,660 1,720 9,105
 
Pakistan per die3 3,920 6,180 6,480 4,540 4,760 25,880
 

5.OPERATING EXPENSE 1,000 1,575 100,000 1,650 100,000 1,160 50,000 1,220 6,605 250,000
 
Sp.Study Sp.Study Sp.Study
 

6. INDIRECT COSTS
 
(25X) 5,205 1,779 8,194 27,510 8,610 27,626 6,020 14,541 6,330 2,134 34,359 73,590
 

7.COMMODITIES 55,220 1.000 i,000 1,000 58,220
 

8. SUBTOTAL 81,245 8,894 41,969 137,550 44,050 138,131 31,100 72,706 31,650 10,669 230,014 367,950
 

9.CONTINGENCY (10) 8.125 889 4,197 13,755 4,405 13,813 3,110 7,271 3,165 1,067 23,001 36,795
 

I0.TOTAL 89,370 9,783 46,166 151,305 48,4',3 151,944 34,210 79,977 34,815 11,736 253,015 404,745
 

11.GRAND TOTAL 99,153 197,471 200,399 114,187 46,551 657,760
 

NOTES:
 
(I)Rupee costs are shown indollar equivalents
 
(2)Short-term technical assistance person months: 12.
 
(31 No vehicles inthis project.
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ANNEX
 
PROFILES OF MAau INSTITUTIONS
 

INVOLVED IN WATER MANAGEMENT RESEARCH IN PAKISTAN
 

INTRODUCTION:
 

The intent of this section is to provide a description of major

Pakistani institutions that 
are involved in research pertaining
 
to irrigation. The list of institutions in this report is not
 
exhaustive -- there are 
others that have minor involvement with
 
irrigation research. 
 Detailed profiles have been prepared for

only the most important of these institutions -- the ones under
lined in the paragraphs which follow.
 

In Pakistan, as in most countries, there are a number of agencies

and institutions which share responsibility for irrigation re
search. 
 Such research tends to be commodity or discipline
focused, and serves the needs of 
various clientele groups, levels
 
of decision making, and geographic regions. The diversity 
of
 
irrigation research 
 needs makes a single centralized research
 
organization undesirable, 
and probably infeasible. However, the
 
task facing countries like Pakistan is to 
 coordinate these
 
diverse agencies into an effective research program with 
 con
scious duplication, and with inter-agency linkages that 
 are
 
synergistic rather than destructively competitive.
 

An important difference between U.S. and Pakistan is 
 the more
 
limited role of universities in research. 
 In contrast to land
 
grant universities in the U.S. where research shares equal empha
sis with teaching and extension, Pakistani universities tend to
 
be limited to teaching functions. This division of effort means
 
that research activities by University staff happen 
 only under

special circumstances rather than by programmatic design. 
 Thus,

coordinating a research program in 
water where an effort is made
 
to draw on skills housed in 
the universities becomes more 
diffi
cult in Pakistan as contrasted to the United States.
 

At the national level in Pakistan there are two umbrella 

organizations that share coordinative and funding 

type
 
responsibili

ties in the irrigation research area: 
 the Fakistan Agricultural

Research Council (FARC), 
 and the Irrigation Drainage and Flood
 
Control Research Council (IDFCRC). Both agencies fund work at
 
other institutions, 
and also conduct some in-house work that
 
pertains to ISM/R objectives. The most closely related in-house
 
research 
 station is the IDFCRC funded Drainage and Reclamation
 
Institute of Pakistan (DRIP). The PARC research 
 stations at
 
Quetta (Arid Zones Research Institute) nd at Islamabad (National

Agricultural Research Centre) also carry out work which 
is poten
tially relevant to ISM/R.
 

For hitLoric reasons, some of the most important federal level
 
irrigation research has been conducted by the Water and Power
 
Development Authority (WAPDA) through
Eaperimental Prolect (MREP). its Mona Reclamation
Parallel work is now being
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conducted at the Lower Indus Water Management Project (LIM) near 
Hyderabad.
 

The On-Farm Water Managemnt (OFWM) program can 
also be thought
of as a national level program since it consists of a federal

cell within the Ministry of Food and Agriculture, that coordi
nates and sets policies for the OFWM action 
arms located in the
 
provincial agriculture drepartments.
 

On the provincial level, 
 provincial agriculture departments and
the Provincial Irrigation Departments (PID's) are the line 
 agen
cies having responsibility in the water management 
area. The
agriculture departments discharge this responsibility through the

Provincial (gricultural Research 
 Institutes, the agricultural

extension programs, and OFWM. 
 It should be noted that the actual
 
water management research efforts of the PID's, 
 OFWM, and
agricultural research 
 and extension is not large. 
 The PID's,

OFWM, and agricultural extension are all 
action and implementa
tion agencies, not research 
 organizations. The 
 agricultural
research instit Utes have traditionally focused on variety
testing, 
pest and disease control, fertility, and cultural prac
tices, rather than irrigation management.
 

Also at the provincial level, 
 the agricultural universities play
a role in water management research. 
 While the universities
 
receive much of 
their funding from the federal level, they are
under the administrative control of the provincial education
departments. Their primary 
mandate is teaching -- they were
formally split off years ago from the provincial agricultural
research institutes and ag-icultural extension. The University 
of Agriculture 
 Faisalabad and the Sind Agricultural University,
Tando Jam are well-established. 
 The Northwest Frontier counter
part at Peshawar, the Northwest Frontier Province 
Agr icultural

University (NWFP AU) is now being created with the help of donor

funds, and 
 a Baluchistan counterpart is in an early formative 
stage within the extension program's Agricultural Training Insti
tute . 

The engineering universities also play a role in 
water management
research, although their primary mandate is again in 
the teaching

area, and 
 they are under the administrative supervision of 
 the

provincial education departments. Established 
 engineering

universities are 
the PUnjab Engineering Academ2. Lahore, the Sind

Engineering School 
 at Jamshiro which we were 
unable to visit

because of disturbances on campus, and the 
 Northwest FrontierProvince University of Engineering and Technol ogy, Eeshawar. ThePua -- Engin-ering -cden a-------------------Punj ab Enginer ing Aqde~m at Lahore serves a more nearly
national 
 mandate, giving postgraduate engineering training

engineering employees of 

to
 
various agencies. 
 Tarbela Academy in
WAPDA 
 serves a more specialized 
 role, providing management


training primarily to employees of WAPDA.
 

The Quaid-I-Azam Universi ty 
 at Islamabad 
plays a somewhat

different 
role b cause it is a national rather than a provincial
school. While several of 
its departments may have some involve
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ment in water management research, the anthropology department 
is

of particular interest 
 since it is one of the 
few Pakistani

agencies having 
research capability in 
the social aspects of
 
water user organizations.
 

The final group involved with water management research are the

federally designated "Centers of Excellence": 
 the Center for
Excellence in Water Resources Engineering at Lahore, the Applied

Economics Research Center 
at Karachi. and the Pakistan Institute
 
of Development Economics at 
Islamabad. 
 All of these research and
training entities are physically located on university campuses,

but are administratively and financially separate.
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PAKISTAN AGRICULTURAL RESEARCH COUNCIL (PARC)
 

OBJECTIVES: The role of PARC is to undertake, aid, promote and
 
coordinate agricultural research; 
to arrange expeditious Ltiliza
tion of research results; 
to establish research establishments to
 
fill in gaps in the existing programs of agricultural research;
 
to arrange training of high level scientific manpower in agricul
ture; to generate, acquire and disseminate information relevant
 
to agriculture; and to establish and maintain a reference 
and
 
research library.
 

ORGANIZATION: PARC is the federal-level agricultural 
 research
 
organization, analogous to the US's Agricultural Research Service
 
(ARS) or Australia's CSIRO. 
 It conducts agricultural research of
 
national importance. PARC also coordinates and funds
 
agricultural research throughout the.country in liaison with the
 
international networks active in 
agricultural research. Besides
 
support divisions, PARC is organized 
 into four technical
 
divisions: Crop Sciences, Natural 
Resources, Animal Sciences,

and Social Sciences. Water management falls principally under
 
the Natural Resources Division, 
 but overlaps with the work of
 
other divisions, and with work in range management, forestry,
 
remote sensing and watersheds.
 

Under support from USAID, PARC constructed the National Agricul
tural Research Centre (NARC) which was inaugurated in May 1984.
 
NARC is a first-class research facility 
on 565 ha, located 6 km
 
southeast of Islamabad. A Farm Machinery Institute 
has been
 
established at the NARC. 
 Other research facilities under PARC
 
control 
 include the Arid Zone Research Institute, headquartered

in Quetta with substations in D.I. Khan, Bahawalpur and Umerkof;

the Cereal Diseases Research 
Institute in Islamabad, Murree and
 
Karachi; the Southern Zone 
 Agricultural Reseurch Centre 
at
 
Sujawal; the Date-Palm Research Station at Turbat; and the
 
National Herbarium and Museum at Islamabad.
 

STAFF: The 1982 PARC staff consisted of 17 F'h.D., 75 M.Sc., and
 
52 B.Sc. scientists. The Land and Water Management Division
 
consists of a staff of 16 Scientific Officers (1982-83). Through

PARC funded research projects, the Council has access to many

additional irrigation management research personnel 
in many other
 
institutions all over Pakistan.
 

CURRENT ACTIVITIES: 1984-85 allocations for PARC's four technical
 
divisions reached Rs. 41 
million of which 25% is designated for
 
Natural Resources and 9% for Social Sciences. Principal water
 
related research interests are:
 

1. Water management and conservation
 
2. Water measurement and control systems

3. Techno-economic studies for optimi'ing 
land use
 
4. Estimation and monitoring surface runoff 
and soil losses
 
5. Development of conservation structures
 
6. Development of low-cost, high efficiency irrigation systems.
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Extensive consumptive use studies have been conducted or 
 funded
 
by PARC. This line of wcrk will likely be supplanted by field
 
studies to determine how to use consumptive use data, i.e.
 
matching water deliveries to crop water needs. This will neces
sarily involve some additional research on irrigation scheduling.
 

At present, PARC's Division of Social Sciences has no member to
 
direct its activities. 
 Although a division of Social Science, it
 
has no capacity in sociology; the directors are economists.
 
Priorities for research include: 
 studies in marketing

agricultural produce, 
 food processing for agro-based industries,
 
and the displacement of rural labor through agricultural mechani
zation. This division has not yet funded a study dealing with
 
water management. 
 During this past year, the division received 8
 
proposals and accepted three in the area of 
water management.
 

POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT RESEARCH: 
 PARC has
 
expressed keen interest in collaboration with the research compo
nent of ISM. However, PARC's principal research mandate has been
 
in the area of agricultural production research, not water
 
management research. There remains considerable ambiguity as to
 
the proper division of research and coordinative responsibilities

in the water management area between PARC and IDFCRC. It should
 
be an objective of ISM to reinforce and strengthen PARC's coordi
native and information dissemination roles within its areas 
 of
 
responsibility.
 

Certainly PARC's mainstream agricultural research relates
 
integrally to research being proposed under 
ISM. For example,

the Crop Sciences Division can feed agronomic research
 
information to the ISM project which will be used to develop 
 a
 
better water management package of practices, and the Farm
 
Machinery Institute can assist by developing tillage and land
 
forming implements that can 
permit better water management.
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IRRIGATION DRAINAGE AND FLOOD CONTROL RESEARCH COUNCIL 
(IDFCRC)
 

OBJECTIVES: 
 IDFCRC has a mandate to take a leadership role in
 
organization, coordination 
 and promotion of research in the
 
fields of hydraulics, hydrology, irrigation and drainage, recla
mation, flood control and desertification. The Council provides

financial and technical support to universities, other research
 
institutions and private organizations, and promotes research in
 
water 
 resources by funding fellowships in the engineering and
 
agricultural universities. Publication of research reports and
 
scientific papers and dissemination of research information 
 is
 
also their responsibility. Liaison with other national and inter-


Ministry of 


national organizations in the various research fields is 
promoted. 

ORGANIZATION: Established in 1965, IDFCRC pertains to the 
Science and Technology. The governing body of IDFCRC
 

consists of:
 

Chairman (IDFCRC))
 
Member (water) of WAF'DA
 
Joint Secretary of the Ministry of Water and Power
 
Secretaries of all the Provincial 
Irrigation Departments
 
Chairman of the University Grants Commission
 
Vice Chancellor of the Engineering University
 
Secretary (IDFCRC)
 

Outside of the headquarters in Islamabad, its only other physical

unit is the Drainage and Reclamation Institute of Pakistan (DRIP)

located near Tando Jam. Other than DRIP, 
 the Council performs

little in-house research, but rather serves as a funding mecha
nism to support wor at other research organizations.
 

STAFF: Total staff consists of I Fh.D., 19 M.Sc., and 4 B.Sc. at
 
the Council Headquarters in Islamabad, 17 at the Council 
 funded
 
DRIP, 8 at the Land Reclamation Directorate at Lahore, and 
10 at
 
the Desertification Monitoring Unit in Ciilistan. 
All of the
 
authorized posts are not utilized because of a shortage of quali
fied manpower.
 

CURRENT ACTIVITIES: The Council currently has 8 projects funded
 
in 1984 - 85 with a budget of approximately Rs 52 million. Major

funding is for DRIP 
(Rs 4) million) with additional funds for
 
lysimeter studies at Sind Agricultural University (Tando Jam) and
 
at the Engineering 
 University at Lahore, desertification
 
monitoring, and monitoring of 
the tile drain pilot project in
 
K:haipur. Some 14 
new projects are proposed for 1984 - 85 inclu
ding establishment of a National Institute of 
Hydrology, setting
 
up hydrologic monitoring stations in 
Baluchistan, and studies of
 
rainwater harvesting, coastal hydrology, irrigation with saline
 
water the Warabandi system and water requirements of irrigated
 
crops.
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Since 1971, the Council has published a bi-annual technical
 
bulletin, and currently 
publishes a monthly newsletter. The

technical 
 bulletin includes papers from Pakistani irrigation and
 
drainage researchers, as well 
as papers from researchers outside
 
Pakistan. The Council has 
 also published monographs and
 
bibliographies on variou. irrigation and drainage topic 
 areas.

Professional cooperation 
 and communication is fostered 
through

occasional seminars and professional meetings. The Council funds
 
six fellowships per year for students in 
the hydrology and water
 
resources courses 
at the Centre for Excellence in Water
 
Resources.
 

POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT 
RESEARCH: This
 
institute is intended to be 
an umbrella organization for focusing

research in irrigation and drainage. However, 
 there appears to

be a need to improve liaison and cooperation with PARC, WAPDA,

and the provincial governments. 
 Cooperation and institutional
 
effectiveness would 
 be improved by a better delineation of the
 
respective roles of 
 these various organizations in
 
irrigation/drainage/water management research.
 

A principal objective of 
the ISM project is "to provide a scien
tific and institutional 
base for continued water management re
search in Pakistan". 
 IDFCRC, because of its important coordina
tive, 
 research documentation and information dissemination, and

funding roles in the water management area is a natural candidate
 
for strengthening and modernization. The Council could use aid in
 
staff training, equipment modernization (including compLteriza
tion), and help 
 in upgrading their subject-area library and
 
research documentation and dissemination abilities. 
The Council
 
should 
 play a direct role in helping to disseminate ISM research
 
resul ts.
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DRAINAGE AND RECLAMATION INSTITUTE OF PAKISTAN (DRIP)
 

OBJECTIVES: The Institute is structured and staffed to conduct
 
research on drainage and irrigation system design, soil
 
reclamation, soil and water management, and irrigation methods.
 

ORGANIZATION: DRIP is 
an in-house research agency, funded and
 
administered by the Irrigation Drainage and Flood Control
 
Research Council. The research facilities are located about one
 
half mile from Sind Agricultural University at Tando Jam and
 
there is some cooperative use of equipment and facilities.
 

STAFF: The Institute began operation in 1975 and now 
has 8
 
senior staff and 80 total personnel with some located away from 
the Tando Jam site. The General Director is a civil engineer and
 
former chief engineer with Sind Irrigation Department. The fields
 
of other staff emphasize engineering and technical agriculture.
 
The Institute has a full time technical 
editor and report writer.
 

CURRENT ACTIVITIES: The Institute is doing research 
 on tile
 
drainage systems and assisting East Khaipur drainage project in
 
monitoring an experimental installation of 1200 acres. 
 An 
experiment in soil reclamation is being conducted utilizing large
soil columns to evaluate soil reclamation by leaching with fresh 
and saline water. 

Field plot work emphasizes use of saline groundwater from a
 
tubewell for various 
types of irrigation water application.

Instrumented plots are used to test 
The effectiveness of drip

irrigation 
 on gourds, utilizing home-made tube type drippers.

Pitcher irrigation of trees and other crops is being 
 investi
gated, with clay pitchers buried near the plant and filled with
 
water daily. There is also work on salt tolerance of vegetable
 
crops for water-short desert conditions.
 

There are plans to compare SCARF' drainage with tile drainage

using an aquifer model developed at Lahore Engineering University

using DRIP/IDFCRC funding. Froposals 
are being submitted to PARC
 
for modeling of the SCARP drainage of North Rohri aquifer.
 

The institute publishes a newsletter and individual project
 
reports. Twenty one publications have been produced during the
 
past ten years.
 

POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT 
RESEARCH: This
 
institute has a mandate to be 
a leader in water management
 
research. However, the 
 ISM Research Definition team felt that
 
DRIP requires some institution-building before reaching that
 
level of effectiveness or productivity. This may be true because
 
of the weakness of 
linkages between DRIP and other organizations.
 
There is little direct contact with the Extension Service, with
 
DRIP researchers attempting to extend their own 
results through

farmer contacts and other media. 
 There seems to be little formal
 
or 
informal liaison with irrigation departments, universities, or
 
other research entities except through goverrment-sponsored
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seminars, etc.
 

In addition to the need 
to integrate DRIP more effectively into a
 
coordinated country-wide water management program, 
there are
 
needs for additional training of DRIP staff, and for some
 
upgrading of research equipment. For example, there presently are
 
no computer facilities on either the DRIP or the adjacent Tando
 
Jam campus.
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WATER AND POWER DEVELOPMENT AUTHORITY (WAPDA)
 

OBJECTIVES: The principal objectives of WAPDA are to build,

operate, and maintain the means to supply water 
 and electric
 
power to Pakistani users. WAPDA operates the major water storage

and hydroelectric dams on the upper Indus and most of 
the coun
try's electricity distribution grid. WAPDA's responsibility for
 
water distribution ends when it 
turns water over to the PIDs at
 
the level of the main link and feeder canals.
 

WAPDA evolved a major role in the SCARF' tubewell program, plan
ning and developing the SCARP areas, and then 
turning control and
 
operation over to the F'IDs. This also led 
to WAPDA's involvement
 
in monitoring and evaluation of the performance of the public

tubeweil program, and to an even more general interest in promo
ting and conducting research into methods to improve water
 
management, 
 through its sponsorship of the Mona Experimental

Reclamation Project, and 
its efforts to establish similar centers
 
to serve the particular research needs of the other provinces.
 

ORGANIZATION: WAPDA is organized by function into three 
 wings

with one member of a governing board from each wing. The largest

wing is Power, followed by Water, then Finance. The Water Wing

contains seven divisions, 
each headed by a general manager,

assisted by 3-5 chief engineers and their staffs. 
 Divisions are
 
North, South, Central, Tarbela, Dams, Kalabagh, and Planning.

The 
 ISM/R project will be most closely associated with the plan
ning division.
 

Primary units or directorates within WAPDA which will 
likely be
 
involved in ISM/R are:
 

Hydrology and Systems Analysis Unit
 
Evaluation and Monitoring Unit
 
Alluvial Channel Monitoring Unit
 
Directorate of Geohydrology
 
Mona Project
 
Lower Indus Water Management & Reclamation
 

Research Center (LIM)
 

STAFF: In 1983, the Water Wing had a total of 
17,962 employees
 
including:
 

Engineers 
 946
 
Economists, geologists, agronomists, etc. 668
 
Administration/Accounts 
 307
 

Grade 17 and above - Subtotal 1921
 

Most higher echelon staff have engineering training, and many

have attended the Tarbela Academy management course. New
 
technical personnel generally 
have at least a B.Sc. from a
 
Pakistan University.
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CURRENT ACTIVITIES: Activities related to agronomic research are
 
limited to Mona and LIM. However, activities under the Monitoring

and Evaluation unit related to tLbewell problems and SCARP moni
*toring are other types of important applied research efforts. All
 
of 
these are closely related to work being proposed inder ISM/R.

The Alluvial Channel Observation ProJect funded 
 by the U.S.

National Science Foundation, also assists in 
data collection for
 
research on sedimentation problems in irrigation 
 distribution
 
systems. Many 
 foreign donor assisted development projects 
are

funded through JAPDA. 
 Some of these projects such as the River
 
Flow Forecastii q and Flood Warning System are not 
 specifically

research eff' ts, 
but data collected are useful 
 in irrigation

distribution system related research.
 

POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT RESEARCH:
 

Because of WAPDA's nationwide responsibilities, prominence 
in
 
water resources and irrigation efforts, and organized field and

analysis units, 
 it will be heavily involved with ISM/R in water
 
management research. Staffing of 
some units is not currently

geared 
for major res!?arch efforts and research equipment levels
 
are deficient in man'/ units. 
 For example, the Monitoring and
 
Evaluation unit monitors some 5400 wells each year and 
 analyzes

the data for planning purposes, all with 
a staff of twenty

people. Computer capabilities must be increased 
 to allow

application of more 
rigorous analytical techniques and more

efficient management of research and monitoring data. WAPDA has
 
a relatively progressive attitude toward research as compared to
 
some other operating agencies.
 

Because of WAFDA's extensive experience in monitoring and
evaluation of tubewell performance and watercourse improvement,
it is essential that the Monitoring and Evaluation Unit of 
WAPDA
 
be closely involved in ISM work in 
these areas.
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MONA RECLAMATION EXPERIMENTAL PROJECT (MREP)
 

OBJECTIVES: The original objectives of the Mona Project were 
 to
 
monitor the effectiveness of 
the Salinity Control and Reclamation
 
Project (SCARF') tubewell program in lowering the 
water table,

reclaiming the salinized and sodic soils, and increasing cropping

intensity and yields. It 
 was also charged with developing

improved water, soil and crop management techniques to 
 enable
 
farmers to effectively use the extra water received 
 from the
 
SCARF' wells.
 

The objective of 
developing and evaluating types of watercourses
 
to convey more of the water to the field was added when it was
 
found that watercourse losses were excessive. 
 Researchers found
 
that cleaning and maintenance were cost effective means 
of
 
increasing water deliveries to the field. 
 Hence, a major new
 
objective has been to find ways to motivate farmers to 
 partici
pate actively in watercourse operation and maintenance.
 
Additional objectives which have become apparent are: 
1) develop
ment of tubewells to skim fresh water off aquifers where 
deeper

waters are saline, 2) determine the extent to which saline waters
 
can be used for crop production, and 3) determine the effect of
 
irrigation method and amount on 
nitrate fertilizer recovery.
 

ORGANIZATION: The MREP is headed by a director who reports to
 
the Chief Engineer of the Planning and Investigation Organization

who is responsible to the General Manager, Planning Division in
 
the Water and Power Development Authority (WAPDA), a semi
autonomous 
agency which receives its funds from the Ministry of
 
Water and Fower of the GOF'.
 

The Mona project is located within SCARP-II in the Bhalwal and
 
Sargodha areas of 
the Punjab. MREP's research is conducted in two
 
ways. There is a research farm under operational control of MREP
 
scientists. Here plot type research is conducted as it is on any

experiment station. Other MREP research is applied, action
oriented and involves working with farmers on 
their fields. This 
research is conducted across 11),0C)0fl) acres of canal command area 
where one can find almost any type of delivery pattern, water
 
table situation, farm size, tubewell augmentation or other physi
cal aspect. The physical setup of MREP is ideal for water manage
ment research since its 
area of control is a large "laboratory,"
 
a portion of a live irrigation system. It has the drawback of
 
being confined 
 to a specific climatic zone of the Punjab, but
 
more importantly to a specific canal system and also a SCARP
augmented system. This is the rationale for WAPDA's 
 plans to
 
create 
 other Mona-type research operations in the other
 
provinces.
 

STAFFING: 
 The present staff includes a director, superintending

research officer, executive engineer and senior research officers
 
(SRO's) in soils & reclamation, agricultural economics, agronomy,

extension, and hydrology and water management. Each of these
 
SRO's 
 has from 5 to 7 junior research officers. Out of a total
 
present staff of 250, there are 90 professionals (including 


-187

1 



Ph.D. 18 M.S., and 32 B.S.)
 

CURRENT ACTIVITIES: MREP's funding is a line item in WAPDA's
 
budget. This basic funding has been augmented for the past 12
 
years through USAID support. This additional USAID funding has
 
been directed toward water management research efforts. The
 
project is operated on an average annual research budget of about
 
Rs. 10 million. MREP has recently prepared a new PC-i 
for USAID
 
funding for the next 5 years since present USAID support is
 
scheduled to end in 1984.
 

MREP has made, and continues to make significant contributions to
 
improving water management in Pakistan. Its water management

section, working cooperatively with its extension section,
 
developed the program in which farmers cleaned and improved their
 
own watercourses, a primary basis for the current 
 OFWM
 
watercourse improvement program.
 

POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT 
RESEARCH: MREP
 
staff are presently conducting applied research aimed at more
 
efficient delivery and better utilization of water and related
 
resources to improve crop production and to develop means for
 
extending results to farmers.
 

Mona had an excellent history of collaboration with Colorado
 
State University. A similar relationship could be developed

under 
 the ISM research project. WAPDA and Mona administrators
 
seem anxious to have such cooperation begin again. There appears
 
to have been regression to old research topics and methods since
 
the termination of the CSU collaboration in 1979. This, to some
 
degree, can be attributed to the fact that the program at that
 
time was directed primarily at producing research results rather
 
than at assistance in building a viable research institution.
 
ISM/R involvement at MREP should place major emphasis on 
 such
 
institution- building.
 

Mona's staff should be encouraged to develop closer interaction
 
with the water management program at the University of Agricul
ture at Faisalabad, with the OFWM and Extension programs, and
 
with other research programs elsewhere in Pakistan to assure that
 
Mona's research can help fill real needs, and to draw on a
 
broader base of technical expertise. The ISM project can serve as
 
a 
 vehicle to help develop and reinforce such inter-institutional
 
linkages.
 

Because of Mona's extensive experience in these areas it is
 
essential that Mona be closely involved in the proposed ISM/R.
 

Recent high level GOP policy discussions have aimed at drawing

appropriate lines between the research of Mona and other water
related research institutions. This seems to point to a policy

conclusion that Mona should explicitly concentrate more closely
 
on water management topics and leave non-irrigation research such
 
as variety trials, fertilizer trials and other purely agronomic
 
research to other research organizations.
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LOWER INDUS WATER MANAGEMENT & RECLAMATION RESEARCH PROJECT (LIM)
 

OBJECTIVES: The general objectives are to identify the problems
 
of irrigated agriculture in the Lower Indus, find their
 
solutions, and increase agricultural production. Studies are
 
planned in water, soil and crop management. Specific objectives
 
are to: 1) find improved ways to utilize the brackish groundwa
ters 
 that lie close to the surface in most of the irrigated area
 
in the Lower Indus Basin to grow salt-tolerant crops and reclaim
 
sodic soils; 2) develop guidelines for applying irrigation to
 
crops on lands with shallow water tables; 3) determine effects of
 
different sowing dates on crop water use; 4) development and
 
evaluation of improved irrigation methods; 5) assess the benefits
 
of land leveling; 6) develop and assess low discharge shallow
 
wells for skimming fresh water; 7) find ways to effectively
 
involve water users associations in the adoption of improved
 
water, soil, and crop management technology.
 

ORGANIZATION: Conceived about ten years ago, this Centre 
was
 
proposed by WAPDA to the GOP and CIDA 
(Canada) for funding. CIDA
 
was positive to the proposal, but suggested a longer term and
 
more costly project, financed about 50% from GOP funds. GOP was
 
unable to make such a commitment of funds at that time. WAPDA
 
still argues that a project such as LIM is needed to research
 
water management problems specific to the lower Indus basin.
 

In 1983, a PC-i was prepared for WAPDA to support the basic 
program for 5 years for a total of Rs. 20,000,000. 
lab equipment was a separate item of Rs. 850,000. 

Funding for 
The GOP has 

not yet Tapproved this PC-i. Meanwhile, a skeleton program is 
being supported from other WAPDA funding sources.
 

STAFFING: At present this center consists of 2 Senior Research
 
Officers stationed in Hyderabad, who commute to the Tando Adam
 
area where their Junior Research Officers and field assistants
 
are conducting studies on cooperating farmers' fields. Staff
 
projected in the PC-I include a project director, 3 senior
 
research officer, 1 junior research officer, 5 junior ag
 
officers, 2 junior engineers, and 1 sub-engineer.
 

POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT RESEARCH: The
 
proposed project at LIM seems to have a broad base of support,
 
especially within Sind. WAPDA's commitment to the project is
 
evident in the effort that has gone into PC-i development and in
 
the partial support that is presently sustaining the programs now
 
at Tando Adam. The project is described by the D.G. for Extension
 
of the Sind Agriculture Department as essential to their needs.
 
Staff at the Sind Agricultural University, Tando Jam would like
 
to have access to such a facility, so they can take their stu
dents to it and cooperate in the research. There seems to be good
 
prospects for technical support, cooperation, and staff
 
interchange with the existing Mona project.
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The PC-I staffing chart includes expatriate advisors and Sind
 
Agricultural University advisors. 
 WAPDA is convinced that the 
use of both Pakistani and expatriate advisors are essential to 
getting the proposed research off to a good start. 

Because this project is still in a formative stage, the ISM
 
project can play a very important and very necessary role in
 
shaping and building the institution, planning and supporting its
 
research activities, and training its staff.
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ON-FARM WATER MANAGEMENT PROGRAM (OFWM)
 

OBJECTIVES: The On-Farm Water Management Program is charged with
 
making watercourse improvements, organizing water user
 
associations for operations and maintenance as a prerequisite for
 
watercourse improvements, and providing training to strengthen
 
the institutional infrastructure. 

ORGANIZATION: A unit within the Ministry of Food and Agricul
ture, the program is composed of a federal cell in Islamabad and 
four provincial directorates. The federal cell, which reports to 
the Secretary of Food and Agriculture, is responsible for setting 
general guidelines and coordinating the activities of the indivi
dual provincial directorates. These directorates are responsible 
to the provincial secretaries of agriculture and are the 
implementation units. 

STAFF: The total number of professionals working in the Federal 
cell and four directorates is about 1000. They are mostly 
working in the field teams composed of field directors, agricul
tural officers, and field assistants. They contact farmers on 
the watercourses and arrange for the improvements to be done. In 
addition, there are the staffs of the three OFWM training insti
tutes where project professionals are trained. To date, the 
institute in the Punjab is fully operative while those in Sind 
and NWFP are still being developed. 

CURRENT ACTIVITIES: Funds have been provided by provincial 
governments as well as by numerous donors: World Bank, Asian 
Development Bank, USAID, UNDP and IFAD. Budgets vary among the 
directorates; in the Punjab, which has the largest program, the 
budget for the 198.3-84 fiscal year is 200 million rupees. No 
money within the budgets is specifically allocated for research. 

POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT RESEARCH: The role 
of research in the activities of the OFWM directorates is yet 
undecided, although many have called for a more active involve
ment in field experimentation. At present, limited research is 
being done when necessary to adapt the watercourse improvements 
to field conditions. The major research efforts to support and
 
expand the work of the directorates have been done by the Mcna 
Reclamation Experimental Project and by the Water Management
 
Research and Training Project for Rural Development of the
 
University of Agriculture at Faisalabad. However, many PID staff 
have expressed the view that such research results have few 
practical applications and are difficult to translate into recom
mendations to farmers. As a result, they are not being 
integrated into implementation plans. It is argued that research 
ought not to be disassociated from field work and that the OFWM 
directorates ought to do more structured adaptive research and
 
monitoring and evaluation of their activities.
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Practical and well-defined research may be encouraged through the
 
OFWM training institutes as a way of joining research and exten
sion efforts. In such a case, their staff would have 
to be
 
enlarged and upgraded. This should not preclude research conduc
ted at Mona and Faisalabad. The OFWM Training Directorate in
 
Niazbeg, Punjab has 
an excellent record of training sub-profes
sionals in water management. Collaboration with that center will
 
be a vehicle for integrating applied 
efforts, particularly for obtaining 

research 
increased 

and extension 
benefits from 

watercourse improvement efforts. 
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PROVINCIAL IRRIGATION DEPARTMENTS (PIDs)
 

OBJECTIVES: The four Provincial Irrigation Departments have
 
operational and maintenance (O&M) responsibilities for irrigation
 
water delivery to a service area of 35.4 million acres. Opera
tional responsibility begins with the main link and feeder canals
 
and extends downward in the system terminating at the moghas.
 
Legally, PIDs also have certain responsibilities at the level of
 
farmer's watercourses. PIDs have responsibilities for O&M of
 
public tubewells (SCARPs), for drainage, and for flood control.
 

ORGANIZATION: The four PIDs are located in Baluchistan, NWFP,
 
Punjab, and Sind. Headquarter offices are in each of the capital

cities, with regional offices located throughout each of the
 
provinces. The FIDs are line institutions of the provinces

responsible for irrigation and irrigation-related activities.
 
'ID's are headed by a secretary who reports to a minister who in
 
turn reports to the governor of that province.
 

STAFF: In 1983/84, numbers of staff in each of the PIDs are as
 
follows:
 

Officers, engineers

FID and sub-enqineers Total Staff
 

Baluchistan 255 
 3,114
 
NWFP 301 5,032 
Punjab 3,092 50,277 
Sind 1,240 23,706 

CURRENT ACTIVITIES: The current 
research activity of the PIDs is
 
negligible. 
Each PID derives its funding from line items in the
 
provincial Non-Development Budget which funds recurrent cost
 
items for all agencies in a province. In Punjab, the 1983/84

allocation to the PID totalled over 
$90 M (US dollars), of which
 
less than $1(C) ,000 (U.S.) was used for research. The Baluchistan
 
PID operated on a budget of about $7 M, none of which was
 
formally allocated to research.
 

POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT RESEARCH: 
 Only the
 
PIDs in Funjab and Sind have a formal research capability. And,
 
that research is entirely confined to hydraulics, a research area
 
to be covered by another ISM implementation team. While there is
 
no field research performed, there is significant interest in
 
applied research as it 
affects conveyance systems operations and
 
maintenances. Any research that affects distribution of water
 
(including that below the outlet) will interest PIDs and there is
 
expressed interest in cooperating with the research project.
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The PIDs are the largest and most 
important irrigation institu
tions in Pakistan. A water management research program conducted
 
without their participation would be incomplete. 
 Although num
bers were difficult to determine, 
the PIDs have numerous indivi
duals with advanced degrees, 
many witIh training overseas, who
 
could be collaborators in a research planning 
sense. Several of
 
the chief engineers have expressed their 
 strong interest and
 
support for conducting collaborative research under the proposed

project, and sent representatives to assist the research 
 design
 
team 
 in preparing research proposals. PIDs have numerous young

engineers 
who would be willing collaborators in 
action research
 
programs.
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PROVINCIAL AGRICULTURAL RESEARCH INSTITUTES
 

OBJECTIVES: The objective of 
the Provincial Agricultural Research
institutes is 
 to conduct applied research in crop development and
 
crop and livestock production techniques.
 

ORGANIZATION: 
 These institutes 
 are under the direction of the
Provincial Agriculture Departments (PADs). 
 Each province has its
 own network of research stations and/or institutes in which there is
generally a strong commodity orientation, for example, a focus 
 on
rice at Dokri, cotton, 
 livestock, pulses, vegetables, elsewhere.
While most of 
the crops and experiment stations are irrigated, water
management or irrigation is 
not considered a researchable area 
 of
interest. Also 
 it should 
 be noted that extension of research
findings is not 
within the purview of the research arm of the PAD,

falling 
instead within the extension directorate.
 

Ayub Agricultural Research Institute (AARI) is the principal research arm of 
the Punjab FAD. Headquarters are in Faisalabad on 
an
experimental property of 
almost 11(X) acres. 
 There are 11 research

institutes, 4 stations, 2 substations, and 21 centers for variety
and soil 
testing under AARI direction. In 1983-04, AARI's budget

allocation covered 13.3M 
(U.S. dollars) in recurrent costs and $1.8M
in development 
 costs. Of the provinces, Punjab has by far 
 the
 
strongest provincial commitment to research.
 

Sind has a total of 14 agricultural 
research institutes, but only 5

in crops; the remainder are engaged in livestock or forestry research. Institutions worthy of 
note are the Agricultural Research
Institute at Tando Jam, the Rice Research Institute at Dokri 
and the

Horticultural Institute at Mirpur Khas. 

NWFP has 5 agricultural research institutes, the p-incipal onelocated at Tarnab. Baluchistan has one provincial research in
sti tute.
 

STAFF: AARI has a professional staff of 522. 
 Twenty (20) mold the
Ph.D. and 406 are M.Sc. 
 By field, 
 plant breeders and geneticists

dominate 
the AARI staff, an indication of the relative 
 importance

given to varietal improvement vis-a-vis 
 improved techniques and
practices, not to mention water. Current figures 
on research staff
 
in the other provinces were not available.
 

POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT RESEARCH: 
 Because of
relatively little interest in 
water management research, it 
 is
unlikely 
that the PADs in Punjab, Sind and NWFP will 
be collabo
rators in ISM/R. The PAD in Baluchistan is hopeful of support from
ISM/R and would be a willing cooperator, particularly for research

involving drip irrigation. However, it 
is doubtful that Baluchistan
 can contribute much 
 in the way of staff and facilities for true
collaboration. 
 Research results generated by the PADs will 
be used
by ISM/R as a part of the package of practices developed for 
use in
conjunction with improved water 
management practices.
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UNIVERSITY OF AGRICULTURE, FAISALABAD 
(UAF)
 

OBJECTIVES: UAF is the agricultural university serving the
Punjab. Before partition, 
 it was the premier agricultural

sciences institution for all 
of northern India. Its graduates

hold a 
large portion of the administrative posts in agriculture
and agricultural 
research in Pakistan. 
 It offers both graduate

and undergraduate degrees. 
 The Ayub Agricultural Research 
Institute, which was split off in the sixties, took some of 
the agri-
Cultural researchers and research funding out of the University.
 

ORGANIZATION: The university's principal role is 
 teaching,

its principal funding 

and
 
comes through the Ministry of Education.


What research is dono is either directly related to the 
 teaching

function, unfunded, or supported by outside funding 
sources.
 

UAF's water 
 management activities started in 1978 when the
University initiated, with USAID funding, a research project in
water management training for extension and OFWM project 
 personnel from all 4 provinces. 
 Disciplines participating in the water
 
management research 
 include agricultural engineering, soil
science, agronomy, sociology, agricultural economics and agricul
tural extension. The Vice Chancellor was designated the
as pro
ject director, but actual 
project direction comes from the 
coor
dinator and joint coordinators.
 

STAFF: UAF employs about 40% of the Fh.D.
all scientists and
of the M.Sc. scientists working in 
13%
 

institutions doing agricul
tural research in Pakistan (95 Ph.D., 219 M.Sc., and 47 B.S.).
 

For the Water Management Training Program, 
a principal investi
gator heads up each of 
the research components. UAF staff
serving as principal investigators devote about half-time on 
this
project. Most of 
the project staff from each of the participating

departments are M.Sc. 
trained individuals.
 

CURRENT ACTIVITIES: The activities of 
the UAF water management

training and extension program are to: 
 1) determine the degree

to which 
a high water table can satisfy crop needs as a function

of water table depth; 2) develop management practices for utili
zation of saline water 
to optimize crop production; 3) select,

develop 
 and test equipment and procedures that will help farmers
increase delivery efficiency of 
privately owned watercourse; 4)
develop and evaluate effects of improved methods of 
 irrigation

and 
 land leveling on crop production; 5) evaluate effects of
improved water 
 management technology on 
surface and subsurface
hydrology and salt balances: 6) organize and test water 
 users

associations as self-sustaining enterprises; 
7) develop effective

extension methods for motivating farmers to 
adopt improved farm
water management practices. 
Much of the research under this
project has 
been done at Shahkot, 
to the east of Faisalabad.
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USAID supported this program from 1979 until 
1984. The UAF has
 
prepared a 
new PC-I for another 5-year program, with a budget of
 
about Rs 15 million. Continued USAID assistance is being sought,
 
and ISM is the logical vehicle for such support.
 

POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT RESEARCH: 
 The UAF
 
staff appear to have developed an understanding of the need for
 
and potential of improved water management. They have skills that
 
ought to be effectively utilized in any irrigation management
 
research or implementation program.
 

There is considerable room for institutional improvement, espe
cially in the form of staff training, and research and computer
 
equipment.
 

The new PC-I outlines a reasonably good series of objectives.

There is considerable overlap with the objectives in the Mona PC
1, but their approaches are significantly different and such
 
overlap might be synergistic. It should be remembered that 
 a
 
major original objective of this project was to help these
 
teachers gain ex<perience and knowledge of improved water manage
ment practices.
 

The UAF staff should also have knowledge of the r 2search going on
 
at Mona and Mona's administrators have expressed interest in
 
having UAF staff 
as advisors to their projects. A significant

role 'or ISM expatriate advisors would be to 
foster the greater
 
coope 'ation and coordination needed between these and other
 
instituti-ons. 
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SIND AGRICULTURAL UNIVERSITY, TANDO JAM
 

OBJECTIVES: Teaching and research responsibilities in the fields
 
of production agriculture, agricultural ecomomics, 
and agricul
tural engineering. This is the major institution 
in Sind Province
 
having research/teaching responsibilities in these areas.
 

ORGANIZATION: The university receives primary funding from 
 the
 
Ministry of Education. It gets some research project support from
 
PARC, IDFCRC, PL-480, etc. It has a relatively low student
faculty ratio, 
 so that staff is expected to do some research.
 
Staff in the fields related to ISM are expected to spend 25
 
percent of their time on 
research, although direct University
 
funding of research is limited.
 

STAFF: The University staff consists of 


(mostly 


16 Ph.D., 123 M.Sc. and 
23 B.Sc. trained individuals. The staff interested in water 
management are the mixture of Ph.D. and M.S. degree holders 

with in-country degrees). The level of professional

interchange with other universities and research institutions
 
seems to be quite low -- but whether this is due to lack of funds
 
and oppo;tunities or lack of 
interest is difficult to discern. 
There were some indications that recent political problems and 
student str ikes have adversely affected faculty and student 
morale and educational effectiveness.
 

CURRENT ACTIVITIES: The research budget is low but field labora
tory facilities are reasonably gocd with 1600 acres of land in
 
the campus vicinity and in proximity co DRIP. Researchers utilize
 
the lysimeter facilities at DRIP however little direct collabo
ration with DRIP 
staff ocCrurs. No computer facilities are 
available on-campus; however there is some opportunity for use of 
the computer center at Jamshiro University at Hyderabad. Exten
sion effort is provided thruugh local radio station programs
managed by the Extension Service. 

Primary research efforts are in consumptive use studies,
 
drainage, drip and pitcher irrigation, conjunctive use and
 
scheduling of irrigation application. Econ-omic research studies
 
have addressed issues in marketing, farm labor usage and, social
 
and economic aspects of migratory labor, mechanization, small
 
animal production, and farm management.
 

POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT RESEARCH: 
 As the
 
major agricultural teaching institution in Sind 
Province, the
 
University has valuable expertise that should be utilized in 
 the
 
ISM project, especially in any ISH activity involving Sind agri
cul ture. 

Staff 
 of the agronomy, agricultural economics and agricultural
 
engineering departments seem interested in research and have
 
submitted proposals to PARC with scmewhat mixed 
 success. Staff
 
from each of these departments have indicated a willingness to
 
participate in ISM project efforts.
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In order to increase the future capability to do irrigation
 
management research in Sind, it is important to build up the
 
University at Tando Jam. ISM can contribute to this process by,
 
at a minimum, involving Tando Jam staff in research advisory

committees, as collaborating researchers in other projects, and
 
as instructors in training programs. There also may be a role for
 
ISM in upgrading Tando Jam through 
more advanced training for its
 
staff, and through helping it to acquire improved research 
and
 
computing equipment. 
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------------------------------

NORTHWEST FRONTIER PROVINCE AGRICULTURAL UNIVERSITY (NWFP AU)
 

BACKGROUND: NWFP AU was established in Peshawar 
 in 1981, an
 
outgrowth of Islamia College (from 1930) and the College of
 
Agriculture (formed in 1957) which also 
offered training in
 
agriculture. The university offers B.Sc. 
 and M.Sc. degrees and
 
has an enrollment of 663 (1982-83). Student specialization has
 
tended to be in agronomy and soil science followed in order 
 by
 
plant breeding and genetics, entomology, horticulture, agricul
tural chemistry, food technology, agricultural economics, rural
 
sociology, extension education and animal husbandry.
 

OBJECTIVES: The s,.ngle--purpose university mission has been 
 one
 
of teaching and to provide manpower for provincial government

service. Like other universities in Pakistan, NWFP AU has not
 
been expected to, or financed 
so they could have a significant

research program. Beginning in 1985, USAID has agreed to provide

$50 million in grant funding over seven years to upgrade the
 
university. Modeled after the U.S. Land Grant system, funding

will allow the university to add on additional objectives - those
 
of research and outi-each.
 

ORGANIZATION: The organization of the university is 
 in tran
sition with de facto organization consisting of the admini
stration and fourteen department: agronomy, plant breeding,
 
entomology, horticulture, soil science, animal husbandry, agri
cultural mechanization, food technology, agricultural economics
 
and extension, agricultural chemistry, development studies,
 
English, Islamic studies, and math-statistics-physics.
 

STAFF: NWFP AU has a staff of 94 professionals in grades 16 to
 
21 (lecturer and above, 1983). Included 
are 14 staff holding the
 
Ph.D. and 19 staff with M.S.-level qualifications. One-third of
 
the staff received their degrees outside of Pakistan with
 
approximately half of those individuals having studied in the
 
U.S.A.
 

CURRENT ACTIVITIES: Very few staff are engaged in research in
 
any substantive way. It has been estimated that 
not more than
 
2(.)% of staff time is devoted to research. (1) The Agricultural
 
Chemistry Department is doing some good research in human nutri
tion and the Institute of Development Studies has had a good

record for obtaining research funding from outside sources. 
 The
 
Soil Science Department has two ongoing projects that are in
 
cooperation with PARC. The designated experimental farm is
 
undeveloped.
 

(1) Report of the Design Team for NWFP AU, submitted to USAID by
 
the University of Illinois and Southern Illinois University,
 
1983, p. 39.
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POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT RESEARCH: A
 
personnel upgrading schedule has been propo 
- for NWFP AU that 
calls for training 205 staff: 70-Ph.D.; 70-M.S.; 65-non-degree.
Of the 205, only one individual was proposed for training in soil 
and water management (engineering). Others are proposed in 
related areas of agronomy. These individuals could be encouraged
to do their thesis work in Pakistan on water-related topics in 
collaboration with ISM/R. This would aprear to be the quickest
and most logical way to secure NWFF AU involvement in water
 
management in the province, 
 since there is no research or exten
sion work in water management that is presently underway.
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PUNJAB ENGINEERING ACADEMY, LAHORE
 

OBJECTIVES: Although it offers some technical course, the aca
demy was primarily created to provide training in public admini
stration and project management to all entry level engineers and
 
to middle and senior level 
engineers in the Government of the
 
Punjab. It was perceived that engineers needed specialized
 
training to improve their managerial abilities to deal with their
 
clients, colleagues, and superiors and assistance in organizing
 
their thoughts for public presentation.
 

ORGANIZATION: 
 The academy was organized through the Provincial
 
Irrigation Department but is now a semi-autonomous institution in
 
the Government of the Punjab. The chairman of its of
board 

governors is the Provincial Minister for Irrigation and Agricul
ture. Its trainees are drawn from all provincial departments
 
employing engineers which include irrigation, agriculture, local
 
government and rural development, housing, industry, labor and
 
communication.
 

STAFF: The academy's permanent staf4 is small at present. Only
 
seven professionals are employed. Teaching will 
be done largely
 
by visiting professors and the staff of It
NESPAK and WAPDA. is
 
directed by a principal, Mian Khalil ur-Rehman, formerly Secre
tary of Irrigation in the Punjab.
 

CURRENT ACTIVITIES: The academy offered its first course, six
 
weeks of inservice training, in October, 1984. It is mandated to
 
provide a six-month preservice training course all new
to 

Government of the Punjab engineers. The trainees will be given

four months of training at the academy and two months of
 
practical training in the field on projects of 
their respective

departments. Training at the academy will include Islamic and
 
Pakistani studies, management and public administration, economic
 
development, financial management, department rules and 
 regu
lations, and technical training in engineering (project planning,
 
infrastructural support, end introduction to computers and sta
tistics). Lectures on water resource management will be givEn as
 
part of 
the program. Many field trips will also be included.
 

POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT RESEARCH: 
 As a new
 
and still developing training center, it is unlikely that there
 
will be an opportunity for the ISM Research Project to be
 
involved with the academy to any substantial degree. With an
 
already large number of potential participants, it cannot include
 
others in its training program. However, the project might want
 
to offer assistance with those few sessions related 
 to water
 
management issues.
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NORTHWEST FRONTIER PROVINCE UNIVERSITY OF ENGINEERING AND
 
TECHNOLOGY (NWFP UET), PESHAWAR
 

BACKGROUND: Founded in 1952, NWFP UET became an independent
 
university in 1980. The university has an enrollment of approxi
mately 1100 students. Within the last two years, M.S. programs
 
have been established in both structural and water resources
 
engineering. It was estimated that 8.% of the engineers employed
 
by the NWFP PID are graduates of NWFP UET.
 

OBJECTIVES:
 

1. 	 To provide uidergraduate and post-graduate instruction
 
leading to B.S. and M.S. degrees.
 

2. 	 To encourage scholarship and character among its students.
 

3. To conduct research in engineering. 

4. 	 To be of service in the solution of community and regional
 
problems.
 

ORGANIZATION: The university is organized into 6 departments: 
Civil, Electrical, Mechanical, Agricultural, Mining, and Basic 
Sciences. Additional supporting facilities are the University 
work:shop, library, scientific instrumentation center and the 
research cell. The latter encourages and organizes applied 
research projects. Research is also carried out by individuals 
in the various departments. PARC is currently supporting one 
project in Standards and Specifications for watercourses. 

STAFF: NWFF UET has a -taff of 93, including 4 individuals with 
Ph.D.'s and 40 at the M.S. level. The largest, the Basic 
Sciences Department has a staff of 24, followed by Civil Engi
neering with a staff of 20. Only three of the professional
 
staff, one in Civil Engineering and two in Ag Engineering, have
 
teaching responsibilities in irrigation and drainage.
 

POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT RESEARCH: The 
workload is primarily directed to teaching with little attention 
devoted to research. However, with the initiation of the M.S. 
degree, there will be opportunities for research projects and for 
possible collaboration with ISM/R. Several of the faculty were 
familiar with the previous CSU support to water management
 
research and these individuals and others were very interested in
 
potential collaboration.
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WAPDA ACADEMY IN TARBELA
 

OBJECTIVES: The 
 academy was established in 
 1977 to introduce
 
basic management principles to WAPDA's technical 
staff. It also
 
provides technical training to WAPDA engineers on 
 special sub
jects related to water and power engineering from an organization

perspective. Last year, the academy was chosen by World Bank to

be its regional center in the Middle East and Asia for 
 project
 
management training. Courses for federal 
 and provincial
 
government employees and foreign participants started this fall.
 

ORGANIZATION: The academy is presently the only training 
 center
 
within WAPDA, although one specifically created for entry level
 
engineers 
 may be opened in the future. WAPDA provides roughly

95% of the support. Its 1984-85 operating budget is 270,000
 
rupees. The academy is directed by a principal and a professor

of management and economics. Its 
 activities in curriculum
 
development and teaching are divided among five 
 units: water,
 
power, finance, training and research, each with a director.
 

STAFF: To date, the academy has had only 40% of its staff

positions filled. 
 A professor of management and economics and 
a
 
director of training 
were not recruited until September, 1984. A

director of research is Unlikely to be hired until 
his responsi
bilities have been more carefully defined. Teaching is done 
 by

all permanent staff including the principal, although there is 
a
 
heavy reliance on outside specialists who are local professors
 
and occasional foreign experts.
 

CURRENT ACTIVITIES: 
 During its seven years of operation, the
 
academy has trained nearly 2,000 senior, middle, and entry level
 
WAPDA engineers. In a recent directive, the Chairman of 
WAPDA
 
has made promotion across grades for 
 all professional staff
 
contingent upon completion of 
the academy's management courses.
 
The academy's program for WAPDA engineers and scientists covers
 
five modules: 
 basic management principles in decision-making and

leadership, financial management, 
 project management, organiza
tional davelopment and behavior, 
 and WAPDA's own organizational

objectives. Two ten-week 
 courses for senior and middle 
 level
 
staff and two five-week courses for new employees will be offered
 
this year. 
 One six-week course in project management will be
 
taught in cooperation with and partly staffed by the World Bank.
 
In addition, special 
seminars in technical training are offered
 
irregularly.
 

POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT RESEARCH: The

academy will 
not conduct research in water management but appears

to be an excellent location for 
training WAPDA staff, government

officials, 
and others in technical and organizational aspects of
 
water 
 management issues and approaches to research management.

Staff of Mona and LIM, 
 both WAPDA institutions, may be trained

here to advantage. The academy's principal, Khalil 
Mohtadullah,

has an M.A. in civil engineering and water resource management

from the Massachusetts Institute of Technology (M.I.T.) and a

received advanced management training at the World Bank and
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Harvard. He has been instrumental in holding technical training
 
on water resource management at the academy. A ten-day seminar
 
on river mechanics engineering, to be held in February, 1985,
 
will be given by John F. Kennedy of the Iowa Institute of Hy
draulic Research. There is an interes in holding future
 
training courses on groundwater modelinq. drainage design, hydro
logic analysis, and free surface flow from both 
 technical and
 
organizational perspectives. However, the academy does not have
 
funds to cover the expenses of foreign specialists who will lead
 
these seminars. With the appropriate support, the principal
 
would also like to include research management as an additional,
 
brief module into his training program for WAPDA professionals
 
which would Focus on how they might determine areas for research
 
and how research results might be incorporated into implementa
tion programs.
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QUAID-I-AZAM UNIVERSITY, DEPARTMENT OF ANTHROPOLOGY
 

OBJECTIVES: The department was established in 
1974 to provide
 
graduate training in anthropological theory in preparation for
 
field researcih and subsequent employment in government, interna
tional and privately-sponsored programs requiring a sociological
 
perspective.
 

ORGANIZATION: The lik:e others in the
department, university,

follows a semester system with emphasis placed on class partici
pation, term papers, and tests. 
 It is a radical departure from
 
the widespread pattern of final written examinations.
 

STAFF: The department is headed by a chairman, Dr. Mohammed
 
Abdel Raoof, who has a Ph.D. in Anthropology from the United
 
States. Other teaching staff include Dr. Doris Nayyar, a German
 
citizen, and M.Sc. graduates. For five years, the Fulbright

Commission supplied visiting scholars. It is anticipated that
 
department graduates now working overseas on Ph.D. degrees will
 
soon take up faculty positions.
 

CURRENT ACTIVITIES: The department has produced 62 M.Sc. gra
duates, 41 of whom have positions requiring anthropological
 
expertise. At present, 
there are 21 enrolled students. Fifteen
 
students were selected this year for admission from sixty appli
cants. 
 All are required to take three semesters of coursework
 
and do six months of rural fieldwork on the basis of which a
 
thesis is written and submitted for approval. The department is
 
financed primarily by the university which provides stipends 
to
 
students for field research. Tn the past, the department has
 
undertaken contract research on rural electrification, forestry
 
development, rural-to-urban migration, and women. Students and
 
department graduates have conducted studies with the 
 chairman
 
serving as principal investigator.
 

POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT RESEARCH: 
 The
 
Department of Anthropology at Quaid-i-Azam University is the only

social science department in Pakistan which has integrated actual
 
field research into its program. It is proposed that the
 
department will work jointly with the ISM Research Project on a
 
study of watercourse dynamics. A long-term team member will
 
teach two courses in the department in preparation for students
 
to condLuct studies of individual watercourses throughout

Pakistan. The research will the basis of
serve as their master's
 
theses. A summary volume integrating the findings will be
 
prepared by the department's faculty and the long-term team
 
social scientist. It is anticipated that the department's ethno
graphic laboratory will be a future focal point of water manage
ment research in Pakistan.
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CENIER FOR EXCELLENCE IN WATER RESOURCES ENGINEERING
 
OBJECTIVES: The Center was established to provide teaching and
 
research, promote co-operation in interdisciplinary relationships
 
with other organizations, and arrange conferences, seminars and
 
courses for training of water resources personnel. Two year

Master of Philosophy degrees in water resources management and
 
hydrology are offered and a Doctor of Philosophy can be obtained
 
without additional course work by submission of an acceptable
 
dissertation. Agreements with WAPDA and other GOP agencies allow
 
employees educational leave with pay to attend the courses.
 

ORGANIZATION: The center was established by the GOP in 1976 to
 
provide training of water resources enperts. Facilities are
 
located at the University of Engineering and Technology in
 
Lahore. The Center is separate from the University in that it is
 
governed by an 11 member Board of Governors with the Vice Chan
cellor of the University of Engineering and Technology as the
 
Chairman. The Director is responsible for academic affairs, and
 
carrying out objectives of the Center within the policies and
 
budget established by the Board. Funding is through the Univer
sity Grants Commission but it is academically linked with the
 
University.
 

STAFF: There are 10 faculty positions including 4 Ph.D. and 3
 
M.Sc. in various disciplines including hydrology, water
 
resources, groundwater hydrology, soil science, and irrigation
 
and drainage. There are no resource economists or social scien
tists although some research in socio-economic aspects of water
 
management have been cited. Fourteen (14) visiting faculty are
 
listed, primarily from WAPDA, NESPAK, and other GOP agencies.
 

CURRENT ACTIVITIES: The center has conducted short courses and
 
internaLional seminars in water resources and irrigation and
 
drainage and has provided assistance to GOP agencies on ground
water 
 modeling in the SCARF -1 area , sprinkler irrigation
 
feasibility and micro-hydro developmei.t. A project on conjunctive
 
use of 
 surface and groundwater for orchards in Baluchistan was
 
begun in 1983. Currently, the hydraulics laboratory with 
 new
 
equipment is being developed with plans to add additional curri
culum in Hydraulics Engineering and Water Resources Engineering.
 

POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT RESEARCH: There
 
are capable staff at the Center to perform or collaborate on
 
proposed ISM/R programs. Published works indicate competence in
 
various fields. The Director of the Center has indicated a
 
willingness to be involved. The most likely area of involvement
 
would be in training of technicians or engineers through the
 
current programs or special programs funded through ISM/R.

Involvement of faculty in specific research programs should be
pursued, particularly in the area of groundwater modeling and
 
systems analysis. The Center's close affiliation with WAPDA in
 
their training programs can facilitate cooperation in proposed
 
research programs.
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APPLIED ECONOMICS RESEARCH CENTER, UNIVERSITY OF KARACHI (AERC)
 

OBJECTIVES: The AERC has been designated as a "Ceritre of Excel
lence" and plays an important national role in economics
 
education and research. 
 The Centre offers a Master of Applied

Science (AAS) degree in cooperation with the Economics Department

of the University of Karachi. It conducts applied research on 
a
 
wide range of economic issues. A significant part of Centre
 
research is agriculture related, both in-house and done unuer
 
contract to PARC, the Ministry of Agriculture, the Ministry of

Planning, the Agricultural Prices Commission, 
 the Agricultu-al

Development Bank, 
 the Sind Planning Commission, The U.N., World
 
Bank and the International Labor Organization.
 

ORGANIZATION: 
 While the Centre is physically located on the
 
campus of the University of Karachi, it is financially and
 
administratively separate because 
of its national Centre of
 
Excellence mandate. The Centre received 
a development grant of
 
Rs. 2 to 2.5 million per year over five years, which ends this
 
year. It receives basic funds of 
Rs. 3 million annually from the
 
University Grants Commission and the Ministry of 
Education, along

with support funds (for library, etc.) from donor foundations.
 

STAFFING: 
 The Centre staff consists of about 2 dozen
 
professionals, with 6 Ph.D. 's. Many of 
the staff hold non-Paki
stani post-graduate degrees. The Centre has close ties to the
 
Economics Department at the University of Karachi, with many

staffers holding joint appointments in both.
 

CURRENT ACTIVITIES: 
 Because of its ties to a general economics
 
department, its greater financial resources and staff with many

foreign degrees, the Centre takes 
a broader perspective on water
 
economics issues than is true at the 
 agricultural economics
 
departments at Faisalabad 
or Tando Jam. They attempt to not only

understand the farmer's reaction to economic forces but also to
 
place water projects in 
the context of overall Fakistan economic
 
development. 
 Centre has some contacts with Faisalabad and Tando
 
Jam, but differences in interests and 
training restricts coopera
tion. Centre has an international perspective, with many foreign

degrees, foreign visits and visitors, and publication in interna
tional journals.
 

The Centre has rEcently participated in studies of water pricing,

factors affecting the success of water management programs, and
 
the Left Bank Outfall Drain.
 

A major activity of the Centre is the publishing of a Journal,

the Pakistani Journal of Applied Economics, which publishes both
 
foreign and Pakistani papers.
 

POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT RESEARCH: 
 Clearly

the Centre is one of the more talented and active groups of
 
economists in Pakistan. 
 They have had experience in water re
search, and a useful breadth of perspective. ISM should find ways

to take advantage of this expertise. This involvement could at a
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minimum mean use of AERC staff as members of research advisory
 
boards, and as c llaborators on some of the proposed ISM
 
research, or on additional research projec-ts developed during ISM
 
implementation. It might be especially appropriate to utilize the
 
AERC in in-country training of water management eco-omists. Their 
broader perspective, and their history of cooper:tve work with 
the Agricultural Universities at Faisalabad and Tando Jam should 
also suit them to play an important role in any economist 
training activities such as degree programs or short courses. 

The Centre library is one of the best economics subject-area

libraries in Pakistan, and certainly should be lined to any
 
information dispersion activities under ISM/R.
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PAKISTAN INSTITUTE OF DEVELOPMENT ECONOMICS (PIDE)
 

OBJECTIVES: PIDE conducts policy-related research for the 
 Ministry

of Planning and Development. As 
a "Centre of Excellence," it has
also been given 
 a broad mandate to conduct research on general

issues in the field of 
development economics. 
 This research forms

the basis of the Institute's internationally refereed journal, [he
Pakistan Development Review, 
now in its twenty-third volume. The

Institute also provides short-course training in cost-benefit analysis to government officials from different departments. Although not
 
a priority, PIDE has contracted with a number of government agencies

and donors to undertake research; 
 these include the Ministries of

Finance and Agriculture, the World Bank, and USAID.
 

ORGANIZATION: Although housed on 
the campus of Quaid-i-Azam Univer
sity in Islamabad, PIDE is formally under the Federal of
Ministry

Planning and Development. Unlike most research 
 institutions in

Pakistan, PIDE's activities are largely supported by an endowment of

20 million rupees. 
 With the addition of outside contracts, it is

estimated that the yearly operating budget is 
 roughly 8 million
 
rupees.
 

STAFF: PIDE's senior staff 
is composed of eleven 
 Ph.D. full-time

researchers, all of 
whom have degrees from foreign universities. Of
these, ten are economists and one is a demographer. M.Sc. research

assistants, ten of 
whom also have foreign degrees, are responsible

for teaching the short courses.
 

CURRENT ACTIVITIES: 
 With a large staff of full-time, well-trained
 
researchers, PIDE 
has a strong economic research capability. Its

endowment has enabled it 
to be relatively independent of outside

donors. Most of 
the research conducted to 
date has been in-house,

supported out of PIDE's own 
funds and directed towards the publi
cation of articles for its own 
journal. Providing contributions to
 
The Pakistan Development Review is said to be among
priorities for the staff. the highest
In the past, PIDE has conducted research
 
in the area of water management. One of 
PIDE's senior researchers
 
has a particular interest in 
water management. His publications
include studies of the cost of tubewell water, estimates of economic
renC from canal irrigation an economic analysis of the level and
 
structure of irrigation water charges.
 

PIDE appears to have no in-house capacity to conduct 
 sociological

research in water management.
 

POTENTIAL FOR INVOLVEMENT IN WATER MANAGEMENT RESEARCH: 
 There is an
 
interest among some members of PIDE's staff to 
 continue previous
research in water, costing. Although hesitant at present, they might

be encouraged to expand this narrow focus 
into other areas requiring
 
economic research.
 

The expertise present at PIDE should, at 
a minimum, be utilized as

members of research advis,-y 
b.aards, as research collaborators, and

in programs to train water- management economists.
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ANNEX D
 

AN EVALUATION OF 
THE MONA AND LIM PROJECTS
 

INTRODUCTION
 

The ISM Research Definition team was requested to provide AID
 
with an evaluation of 
the Mona Reclamation Experimental Project

(MREP) and the Lower Indus Water 
 Management and Reclamation
 
Research Project (LIM). The objecti.ve of this evaluation is to
 
draw conclusions regarding the desirability and extent of AID
 
support of research at 
these two research stations.
 

To 
 this end the centers were visited during August 1994 by 
 mem
bers 	of the definition team. 
 Additional consultations were held
 
with Mona and LIM personnel during their trip to 
 the 	 U.S. in
 
September, 1984. In addition the project PC-I's were reviewed by

various team members. This annex results from these reviews and
 
evaluations.
 

BACKGROUND AND CURRENT SITUATION
 

The Mona clamation Experi mental Project:
 

The 	original objectives of the Mona project were to monitor 
 the
 
effectiveness of the Salinity Control and 
 Reclamation Project
 
(SCARF) tubewell 
program in lowering the water table, reclaiming

salinized and sodic soils, and increasing cropping intensity and
 
yields. Mona was 
also charged with developino improved water,

soil and crop management techniques to enable 
 farmers to
 
effectively use 
the extra water received from the SCARP wells.
 

The objective of developing and evaluating types of 
 water ourses
 
to convey more of the water to the field was added when 
it was
 
found that watercourse losses were excessive. 
 Researchers found
 
that cleaning and maintenance were cost effective means of in
creasing water deliveries to the field, 
 so a major new objective

has been to find ways to motivate farmers to participate actively

in watercourse operation and maintenance. Othe- additional re
search objectives which have been added 
over 	time are to:
 

1) 	 develop tubewelIs to skim fresh water off aquifers 
where deeper waters are saline, 

2) 	 determine the extent 
to which saline waters can be used
 
for crop production, and
 

3) 	 determine the effect of irrigation method and amount on
 
nitrate fertilizer recovery.
 

The MREP is headed by a director who reports to the Chief Engi
neer of the Planning and Investigation Organization in the Water
 
and Power Development Authority (WAPDA), 
 who is responsible to
 
the reneral Manager, 
 Planning Division. WAPDA is a semi-autono
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mous agency which receives its funds from the Ministry of Water 
and Power of the GOP. 

The Mona project is located within SCARP-II in the Bhalwal and 
Sargodha areas of the Punjab. MREP's research is conducted in two 
ways. There is a research farm under operational control of MREP 
scientists. Here plot type research is conducted as it is on any 
experiment station. Other MREP research is applied, action
oriented and involves working with farmers on their fields. This
 
research is conducted across 110,000 acres of canal command area
 
where one can find almost any type of delivery pattern, water 
table situation, 
cal aspect. The 

farm size, tubewell augmentation or other 
physical setup of MREP is ideal for water 

physi
manage

ment research since its area of control is a large "laboratory," 
a portion of a live irrigation system. It has the drawback of
 
being confined to a specific climatic zone of the Punjab, and to
 
a specific SCARP-auqmented canal system. This is the rationale
 
for WAPDA's plans to create other Mona--type research operations
 
in the other provinces.
 

The present staff includes a director, superintending research
 
officer, executive engineer and senior research officers 
(SRO's) 
in soils V reclamation, agricultural economics, agronomy, exten
sion, and hydrology and water management. Each of these SRO's 
has from 5 to 7 junior research officers. Out of a total present 
staff of 250, there are 90 professiqnals (including I Ph.D. 18 
M.S., and 32 B.S.) 

MREP's funding is a line item in WAPDA's budget. This basic 
funding has been augmented for the past 12 years through USAID 
support. ihis additional USAID funding has been directed toward 
water management research efforts. The project is operated on an 
average annual research budoet of about Rs 10 million. MREP has 
recently prepared a new PC-I for USA[D funding for the next 5 
years since present USAID support is scheduled to end in 1984. 

MREP has made, and continues to make significant contributions to 
improving water manaqement in Pakistan. Its water management
 
section, working cooperatively with its extension section,
 
developed the program in which farmers cleaned and 
improved their
 
own watercourses, a primary basis for the current OFWM
 
watercourse improvement program.
 

MREP staff are presently conducting applied research for better
 
utilization of water and related resources 
 to improve crop
 
production and to develop means for extending results to farmers.
 
Mona had an excellent history cf collaboration with Colorado 
State University. A similar relationship could be developed 
under the ISM research project. WAPDA and Mona administrators
 
seem anxious to have such cooperation begin again.
 

There appears to have beef regression to old research topics and
 
methods since the termination of the CSU collaboration in 1979.
 
This, in some degree, can be attributed to the fact that the
 
program at that time was directed primarily at producing research
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results rather than at assistance in building a viable research
 
institution. ISM/R involvement at MREP should place major empha
sis on such institution- building. 

Mona's staff should be encouraged to develop closer interaction 
with the water management program at the University of Agricul
ture at Faisalabad, with the OFWM and Extension programs, and
 
with other research programs elsewhere in Pakistan to assure that
 
Mona's research can help fill real needs, 
 and to draw on a
 
broader base of technical expertise. The ISM project 
can serve as
 
a vehicle to help develop and reinforce SLh inter-institutional 
1 i nkaQes. 

Recent high level GOP policy discussions have aimed at drawing
appropriate lines between the research of Mona and other water
relatod research institutions. This seems to point to a policy

concl, sion that Mona should concentrate more closely on 
explicitly water management topics and leave non-irrigation re
search such as variety trials, fertilizer trials and other purely

agronomic research to other research organizations.
 

The Lower Indus Water Management and Reclamation Research 
Fro i ct: 

The On-Farm Water Management Program and associated WAPDA
 
monitoring and evaluation 
 teams have collected considerable
 
information on the irrigation water management system in the 
Lower Indus basin. Based on these data and long-term observa
tions by agronomists and agricultural engineers in the Sind, it 
was concluded that substantial portions of the water management
technology developed under PunJab conditions needs little adapta
tion to fit the needs of the Lower Indus area. However, many

specific differences (in climate, soil, aquifer water quality,
farm size, soil 
texture, labor prices, tenancy percentage, etc.)

do require considerable adaption to fit Punjab solutions to Lower 
Indus problems. Some of these independent variables are suffi
ciently different (e.g. most of the groundwater in the Lower

Indus is brackish, but much of 
the area should have the benefit

of outfall drains within 20 years) to provide radically different
 
research needs and potentials for improvement.
 

To adapt water managemenit technology developed in the Punjab, 
 to
 
develop improvements of water management technology specific to
 
the Lower Indus, and to develop means for achieving the full
 
potential of these improvements, a Lower Indus research 
centre 
similar to Mona was proposed by WAF'DA Monitoring and Planning to 
GOP and CIDA (Canadian International Development Agency). CIDA
 
was positive to the proposal, but suggested a longer term and 
more cost-intensive development to be financed about 50% from GOP
funds. The GOP did not feel they could make such a large
investment at 
that time, so CIDA funding was not implemented.
 

As a temporary alternative to full implementation of the LIM
 
proposal, WAPDA 
stationed one research scientist in Hyderabad.
 

-2 13



He has been commuting from there to several research plots which
 
he has installed on the fields of farmer cooperators in the
 
vicinity of Tando Adv:;n (about 1 1/2 hours drive north of 
Hydera
bad). This SRO and nis assistants are conducting several field
 
studies, including evaluation of irrigation methods (basin 
vs.
 
furrows and br-oad teds), and evaluation of brackish groundwater
 
for soil reclamation and growth of crops. They were joined early
 
this spring by an SRO agronomist. The work that has been done is
 
impressive in view of funding limitations and the absence of
 
facilities. Planting cotton on 
broad beds between furrows shows
 
considerable promise for both increasing yields and saving water
 
when compared to normal flat basin culture and irri-
 gation. The
 
highly brackish water appears to be doing about as well as canal
 
water in growing cotton this year.
 

The Tando Adam site originally proposed by CIDA and WAPDA is a
 
picturesque old resthouse on 8 acres of 
land owned by the Irriga
tion Department. Its walls have deteriorated badly, having been
 
built partly of katcha (unfired earth bricks) which were covered
 
with cement plaster. It has been used as quarters for some of
 
the field staff, but good drinking water is not available there.
 
This location was selected partially because it is in a SCARP
 
area, and partly on the assumption that the Sind Irrigation
 
Department would agree to relinquish control of the resthouse to
 
WAPDA for such a purpose. Such an agreement on acceptable terms 
has not yet been reached. Discussions with personnel of WAPDA, 
LIM, and Agricultural University at Tando Jam led to the 
conclusion that a better area for this center would be between
 
Hyderabad 
 and Tando Jam. Reasons in favor of this alternative
 
location are:
 

1) 	 Much better access roads and consequent savings of time 
for staff and visitors. 

2) 	 Better schools for children, so that good professional
 
staff with families could be more easily recruited to
 
the project and be more likely to stay.
 

3) 	 About 1 1/4 hours closer for consultants, visitors,
 
supervisors, and supplies coming from Karachi 
 or
 
Hyderabad.
 

4) 	 More accessible for bringing students and staff from
 
the Agriculture and Engineering Universities to observe
 
results of various types of water management and to
 
consult ann participate in the research.
 

5) 	 The SCARP program is scheduled to come to this area 
soon and a good set. of pre-SCARP base data could be 
obtained against which changes due to the SCARP program 
could be evaluated. 

6) 	 No investment in property or constructio, has been made
 
at the Tando Adam site, so no fixed inve%, nent would be
 
abandoned by such a move.
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7) 	 The proposed Sind On-Farm Water Management Training
 
Institute will be in the Tando Jam-Hyderabad area and
 
cooperation between the University, the OFWM Training
 
Center and the proposed Water Management Research Cen
ter could be optimized if they were in close proximity.
 

Often there is a 
tendency for existing research organizations to
 
protect their turf from intruding organizations such as the
 
proposed WAPDA Lower 
Indus Water Management and Reclamation Re
search Project. However, 
 the University, the Extension-Adaptive
 
Research program, and the On-Farm Water Management people contac
ted all seemed essentially free of such protectionist attitudes.
 
There was a 
general feeling that research at a station such 
 as
 
LIM would improve water management as an essential step to in
creasing crop production and making better 
use of the limited and
 
low quality water supplies.
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CONCLUSIONS AND RECOMMENDATIONS
 

1. 	 We concur with emerging GUL policy that would focus the Mona 
research mandate more clearly on water management needs, 
with other agricultural research such as variety trials, 
fertilizer trials, and mechanization work reverting to other 
institutions. This implies that ongoing work at 
Mona needs
 
to develop a much closer and more effective coordination
 
with those other research organizations, universities, and
 
implementation agenci es.
 

2. 	 Partially as a result of promotion of many of its
 
experienced research personnel to administrative positions
 
at 
 other locations, the Mona Reclamation Experimental
 
Project research program needs assistance in planning. con
ducting, and publishing its research to bring it up to the
 
levels of enthusiasm and productivity achieved in the past.
 
The need for some expatriate assistance will persist until 
a research evaluation system is developed which recognizes 
good research and allows gocod researchers to stay in re
search and he promo:ed. 

3. 	 Mona is one cif the best places to do water management re
search in Pakistan because of its physical facilities,
 
previous track record in water management research, and
 
unique mission and location which allow it to work directly
 
with farmers to ascertain their needs and solve their prob
lems and have the required control of the water delivery
 
system.
 

4. 	 The Mona pro 'ect is sufficiently important to development 
of the agricultural productivity of Pakistan that it should 
have strengthened on-site leadership. It is suggested that 
it be upgraded to the level of an Institute with a Director-
General.
 

5. 	 The research studies oroposed in the PC-1 are generally 
directed toward developing improved water management
 
technology and moans for adopting and transferring this
 
technology to farmer- tn enable them to improve their water
 
management and crop production. The proposed studies form a
 
reasonable starting point for development of a productive
 
research proqram for the next five years. Evaluation of and
 
suggestions designed to improve some of the studies are
 
presented in a later section of this annex.
 

6. 	 Training of lunior research officers is suggested as a means 
of strengthening the NREF research capability. Such 
training, designed to develop specific research capability
 
should be combined with a commitment on the part of the
 
administration to provide an opportunity for those indivi
duals to be promoted while continuing to play an active role
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in research, Directorships in research at Mona may be 
 one
 
way to accorplish this need.
 

7. 	 Any funding of the PC--I by USAID should support training,
equipment, and costs of research that are difficult to fund
from WAPDA sources. However, WAPDA should fund salaries of
 
staff and basic operating costs. Otherwise the job securi
ty of the staff and long term viability of the research
 
institution are not assured.
 

8. 	 Unless WAPDA administrators involved with this project par
ticipate actively in the development of the arguments needed
 
to justify financial support, they will 	 not fully understand 
its purpose or objectives, or provide the in-country evalua
tion needed to assure 
the continued productivity and
 
strengthening of the MREP.
 

LIM Conclusions and Recommendations: 

1. 	 There are significant specific water management problems 
 in
 
the Lower Indus Basin which cannot be effectively solved by

research conducted in the Punjab, but can be addressed at a
 
station such as the one proposed at LIN.
 

2. 	 It is important that the LIM mandate (like 
Mona's) be
4.;ocused specifically on irrigation water management. Other
 
unrelated agronomic or cultural research should be conducted
 
by other institutions in the Sind, 
 but be closely coordi
nated with the LIM work. 

.3. 	 Other agencies in the Sind such as the University at Tando 
Jam and the E~xtension, Research and On-Farm Water Management

Projects of the Agriculture Department feel a need for 
 the
 
Lower 
 Indus Water Management and Reclamation Research Pro
ject and would support and work with such 
a center.
 

4. 
 There are several good reasons for changing the proposed

location of this research center from Tando Adam 
to the
 
Hyderabad - Tando Jam area. 
 The primary and original reason
 
for locating it at "[ando Adam (being within a SCARP area)

should apply to the Hyderabad-Tando Jam area within 
a couple

of years, giving enough time to get 
a pre-SCARP baseline
 
survey of management practices. 
 No permanent facilities or
 
property have been committed to the Tando Adam site.
 

5. 	 Most of the studies proposed in the PC-I have potential to
 
significantly improve water 
management and crop production

in the Lower Indus Basin. Specific suggestions regarding

the various studies are 
 at the conclusion of this
 
assessment.
 

6. 	 Various aspects of 
this 	project should be coordinated with
 
Mona, PARC, 
 IDFCRC, the University of Agriculture at Tando
 
Jam, 
the Farm Machinery Institute (NARC) at Islamabad, and
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the Research, Extension and On-Farm Water Management units
 
of the Sind Department o-f Agriculture.
 

7. 	 The Lower Inaus Water Management Reclamation and Research 
Project should be funded bv USAID to the extent of
 
construction of the needed buildings, research equipment and
 
vehicles. 
WAPDA and the GOP should fund the salaries of the
 
staff. Operating costs might be shared by AID and GOP, with
 
the AJD share perhaps being 75% in year 1, declining to none
 
in year 4. Expatriate cooperation and consultation could be
 
furnished through the ISM/R team.
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EVALUATION OF AND SUGGESTIONS FOR IMPROVING 
THE RESEARCH PROPOSED IN THE MONA PC-I 

A. Surface Water Manaqgeent 

Study 1: Development 
 and Testing of Watercourse Improvement
 
Techniques
 

This study is needed. Howeve,, the objectives can be achieved
 
by improving only a 
few farmers branches for experimental pur
poses and using these results to predict the effects of impro
ving all branches. Improvements of farmers branches should proba
bly be done with only engineering assim-tznce from the MREP, with 
farmers providing the manual 
labor. In construction of masonry or 
plastered sections, a research officer should assure the spe
cified cement-sand mix and adequat,- mixing. We also suGgest that
 
the pipeline study evaluate both concrete 
and PVC pipe, 
since both are now manufactured in Pakistan. 

Study 2: Monitoring and Evaluation of 
Improved Watercourses
 

This evaluation should be expandeo to include measurement of the 
impact of increased water supply on cropping intensity and
 
yields, so that economic benefits can be evaluated. This study
should be coordinated, planned and reviewed with the WAPDA
 
monitoring and evaluation cell. Participation in the study by
 
university scientists might also prove constructive.
 

Study 3: Improvement in the Design of Irrigation 
Control
 
Structures for Water Use on 
the Farm/Watercourse Level
 

To the extent possible, this study should be turned over to, or
 
done in cooperation with the private sector, 
 which is making

substantial progress on 
structure improvement. Specific proce
dures for objectively evaluating products developed in the pri
vate sector should be oLtlined. Actual assessment could be done
 
in cooperation with 
 the OFWM section of the Agriculture
 
Department.
 

Study 4: Development, Testing and Evaluation of Various
 
Irrigation Methods by Using Indigenous Material 

This study should probably concentrate on surface methods 
rather than sprinkler methods because the high energy inputs
and high equipment costs required for sprinkler systems could
 
not be paid for by current crop values. The surface shaping
and furrow resultZ of previous years are highly encouraging and 
deserve intense study. Cooperation is suggested with the Farm
 
Machinery Institute at 
 NARC and UAF to develop effective imple
ments for making ridges and beds between furrows. It is also 
suggested that the officer conducting this study contact 
progressive farmers in the area, some of 
whom plant cotton on
 
ridges between furrows 
 and obtain some very high yields.
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Normally, the cost of adequately filtering water to prevent
clogging of trickle irrigation systems is so high that high
value crops are needed. However, the combination of clean tube
well water and a low cost bubbler-type trickle system may
allow economic feasibility in kino groves. This could be particularly true on sandy lands which are not under canal command, 
so the farmer pays the full pumping cost of the water. If
such locations can be found in the project, there is a good
probability that trickle systems could be both physically and
 
economically feasible.
 

Study 5: Calibration of Irrigation 
 Control Structures and
 
Measuring Devices
 

The importance of 
this study is not immediately apparent. It
would be strengthened if the reader were explicitly told that
the purpose of these calibration and head loss measurements is 
to provide quantitative data for: head loss of structures to be 
used in designing water course improvements, reductions in head 
loss that can be achieved by streamlining structures when 
available head is limited and calibrations of flumes weirs,
orifices and watercourse structures which can be used to esti
mate flows in water course.s to help the farmer improve his water 
management. 

Study 6: Irrigation Scheduling
 

This term has a connotation 
in the minds of many scientists that
 
requires flexibility 
of timing not available in a warabandi.
 
Consequently, it is suggested that this be 
 titled "Irrigation

determined by 
 crop water need". Methods to be tested 
 should
 
include both soil 
 moisture monitoring and pan evaporation.
 

Study 7: Water Balance Studies at 
Farm Watercourse and Minor
 
Level
 

This study 
 has no stated objective and consequently is
 
difficult to iustify. It could 
be combined with Study 13.
 

P. rou0nd Wate_rlanag emnt 

Study 8: Skimming Wells 

Other types of gallery collectors (e.g. a horizontal collector
 
below the water table) would be better "skimming wells" than
 
these multiple vertical wells. Consequently, the possibility

of studying response of additional types of collectors should 
 be
 
included.
 

Study 9: Fractional Wells
 

The term "fractional 
 wells" is used to describe small wells
 
producing only a fraction of a cubic 
foot of water per second.
 
The objectives 
 of this study should explicitly include evalua
tion of increases in crop production due to the water supplied
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by these small wells. This study should be linked to Study 
 8,
 

since these fractional 
wells could be good skimming wells.
 

Study 10: Solar Powered Micro Pumps for Low Lift 
Irrigation
 

An economic evaluation should be conducted on 
these pumps, inclu
ding 
their costs and the benefits derived. Perhaps this could be
 
done now, based on cost and performance for the pump 
 to date.
 
These extremely low capacity pumps could also work well 
as skim
ming wells and could be linked to Study 8.
 

Study 11: Preventive Maintenance of Tubewells
 

Although it can be inferred from the PC-I, it would be good to
 
state explicitly that the specific causes 
of failure and
 
means for anticipating and/or avoiding them will be determined.
 

Do the authors of this proposal know what the primary causes for
 
past failures have been? Provincial 
Irrigation Department data
 
could help estimate this. Such information could get researchers
 
off to a good start on this study.
 

Study 12: Compound Wells 
for Controlling Saline-Fresh Water
 
Interface
 

The system is amenable to computer 
 modeling to simulate system

performance and produce benefit cost
and analyses. Since
 
microcomputers and training 
to use them will be available within
 
the next few years, it is suggested that this study be shelved,

and that the personnel 
and fiscal resources be concentrated on
 
the other studies proposed.
 

Study 13: Conjunctive Use of Surface and Ground Water
 

As stated under Study 7. 
 these two studies should be combined,

since complete water budgets are planned for 
 each. Intensive
 
involvement of the extension unit 
to gain needed information and
 
cooperation of the farmers is vital 
to this study. Computer

facilities would facilitate these studies. 
 The computer facili
ties and training proposed for study 19 could be utilized in this
 
study.
 

C. Surface Drainage _DPe.Op.ent; 

Study 14: Tile Drainage

Study 15: Development of Farm Drainage and Re-use of Drainage Water
 

for Crop Production
 
Study 16: Drainage Development at Watercourse Level
 

There is some question as to whether Mona should have 
a full
 
fledged research program on 
drainage when the Drainage Research
 
Institute of Pakistan (Tando Jam) has a specific mission to study

drainage. Justification 
 for research on drainage at Mona could
 
be strengthened by recognizing the DRIP program and 
its activi
ties and objectives, and pointing out how the Mona 
 drainage
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program would address objectives not being addressed by DRIP
 
activities. Re-use of the drainage water is an aspect of
 
drainage that is related to Mona's overall water management 
interests. The surface drains in the Mona Project 
 area are 
ca-rying water that is often relatively good quality. A survey 
C, the quality of water in those drains would provide a good 
basis for further study in this subject area. At many locations
 
along those 
drains there are large acreages of uncultivated
 
lands. Reasons for those lands being uncultivated should be
 
determined (i.e. little water reaching them because they are at 
the tail end of their respective watercourses, water table too 
high to grow economic crops, etc.). Means for putting those 
lands into cultivation should be discussed witI their owners. 
These could include improved drainage by cooperative cleaning 
and deepening the main drain. installing tile drainage from the 
main drains to their fields. Installing shallow wells with pumps 
in the lower quadrant of the watercourse might provide some 
lowering of the water table and supplemental water for growing 
upland crops, etc. Pumpinq from the main drain in some areas 
to provide supplemental water for paddy rice and raising the 
water table might also be discussed. The role of MREP could be 
technical ossistancp such as determininq: the water table height, 
surface elevaticns, permeability of the aquifer near the surface, 
and salinity of underlying waters and predicting effects of these 
factors coupled with drains, wells and pumps on the water table 
and the quantity and qality of water supply. Costs and re
turns and general long term economics should be a part of such 
discussions. MREP might consider installation of an electric 
power line along the drain to facilitate such pumps in return for 
an agreement by the affected farmers to clean and maintain the 
drain at a given level, and install some of these water table 
control measures. 

General condition of those open drains and amount of maintenance 
required could also be considered. Maintaining steep banks of 
open drains against positive water pressure is a time consuming 
and never ending task because of continual sloughing. Under
ground tile drains, running back from the main drains would 
serve the double purpose of helping keep the water table down for 
better crop growth and reducing the sloughing of soil into the 
drain. The underground tile drains, by lowering the water 
table, would also make more room for good quality monsoon 
rain water and reduce the amount of surface runoff into the 
drains - which is another primary source of sediment that 
clogs drain channels. These factors could be assessed following 
installation of tile drainage. 

Because of the relatively small differences in elevation
 
between the soil sur+ace and the bottoms of 
the drain channel, 
tile drains leading into that channel will generally be fairly 
shallow. While shallow tile drains do not lower the water 
table as much as deeper drains, they can often be installed by 
the farmers. This is an important factor which is not being 
addressed by the DRIP studies. Costs of the systems being 
studied by DRIP are high (of the order of Rs 10,O00/acre) and the 
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drains are so deep that costly special equipment from outside
 
the country is required for their installation. This leaves
 
little opportunity for the farmers to make major input
 
(especially of their own labor) to the installation of the
 
drains and thereby k:eep the price down to where drainage is
 
economically feasible.
 

Of course, drains must increase crop production and have low cost
 
if they are to be a good investment for the country. Crop perfor
mance on fields with drains at shallow depths (2 to 4 feet below
 
the surface) and on crop production under the climatic and
 
management conditions which the farmer can supply would be valua
ble information -for Pakistan. This information is not 
accurately
 
predictable from drainage equations alone. Some studies in the
 
U.S. have shown that over 90% of the yield increase from tile
 
drainage of and fields can be
corn soybean achieved with
 
drains at 3 foot depths. It is not certain, but is likely
 
that such shallow drains, accompanied by improved surface
 
drainage can achieve much of the potential increases in crop
 
production that drainage might provide.
 

If farmers can dig the trench, lay the tile, provide a low cost
 
envelope such as rice straw and cover the tile, the required
 
financing is primarily the cost 
of the tile. In the U.S., corru
gated plastic drain tile (4" diameter) costs less than Rs
 
6/foot. Current costs of corrugated plastic tile may be higher
 
in Pakistan since it is not yet mass produced for this purpose. 
Possibilities of using locally produced clay or concrete tile 
should also be considered. A man-powered extrusion system for 
forming clay tile is not too expensive and could turn a local 
brick kiln into a tile factory. Assuming that tile of some kind 
can eventually be bought for Rs. 6/foot and considering drains 
spaced 210 feet (one "acre") apart, the tile cost would be about 
Rs. 1250/acre. Farmers could install the tile just before the
 
monsoon rains 
 (June and early July) when the water tables reach
 
their lowest levels. Temperatures are high at this time, but
 
having one's feet in cool mud in those trenches may make working
 
conditions bearable! The installation might also be phased over
 
time to match labor and capital availability and avoid con
straints.
 

In essence, this drainage research would be designed to see
 
whether utilization of local resources, particularly those
 
readily available to the farmer, can achieve the drainage needed
 
to increase crop yields and achieve benefits substantially
 
greater than costs. Involvement of the farmers and resources
 
available to them is the 'rimarv Factor differentiating this
 
research from that beinq done by DRIP. Experience with the water
course improvement program indicates that involvement of the 
farmer is a vital factor in achieving benefits in excess of 
costs. 

A substantial involvement of the Mona extension wing would 
 be
 
needed to achieve broad scale involvement of the farmers. For
 
the extension workers to be effective, they will need to learn
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about the 	 benefits 
 of drainage by being associated with the

project as the agronomists and engineers help the farmers achieve
 
the higher yields attainable under improved practices.
 

An integrated drainage study of 
this type which would involve the
 
hydrology, agronomy, extension and economic wings of 
Mona working

with farmers along one of 
the major drains in the Mona project
 
area could be of
one Pakistan s most productive research

investments, providing alternative to the capital,
an 	 energy, and
 
maintenance 
intensive SCARP system which is presently providing
 
less than anticipated levels of benefits.
 

P. MangPmn. pf "sit 
 ffetd soi.s On .Wate
 

Study 17: Stand Establishment on Salt-Affected Soils
 

This study could produce valuable guidelines to increase
 
yields when salt affected soils and 
 saline water are the
 
resources available to 
the farmers.
 

Study 18: 	 Commercial Use of 
Gypsum Stones to Improve Irrigation
 
Water Quality (Long Term Trial)
 

A major portion of gypsum cost 
is the cost of crushing the
 
stone. The alternative of dissolving the gypsum from 
 stones in
 
the water courses was first proposed and equati ons 
 were
 
developed at 
 Mona. These equations involve length and
 
breadth f water 
course required to be filled 
 with stones,

depending 	 on stone size and 
flow rate of 
 water to desired
 
levels of Ca in the irrigation water. While initial 
results
 
have been encouraging, long term testing is needed to
 
convince government decision makers that this is 
a viable alter
native. Potential savings of crushing 
 costs could be over Rs
 
5,./ton with additional savings possible 
 from reduced
 
application costs.
 

Study 19: 	 Use of Saline Groundwater for Reclamation of Saline
 
Sodic Soils
 

This is a worthwhile study, but 
its utility could be expanded by

development of a complementary computer model 
 which could be
 
validated and refined by 
the results of the proposed field study.

Dr. C. W. Robbins at 
the USDA Snake River Conservation Research
 
Center 
 in Idaho has the basics of 
such a model. A junior

research officer with a 
B.Sc. in soils could 
be sent to work with
 
Dr. Robbins and others at 
the Center 
to adapt this model to the
 
specific conditions encountered in Pakistan. 
 Computer training

is available at either the U of [ or CSI in Twin 	Falls, Idaho. A
 
microcomputer 
could be provided for the trainee's use while at
 
the SRCRC and could be sent back 
to Mona with him. The computer

capability 	thus developed could also be utilized 
on many other
 
aspects of 	the research program at Mona, such as the salt 
 and
 
water balance studies.
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Study 20: Determination of Best Suited Fertilizer and its Dose
 
for Crop 	 Production in Saline/Sodic Irrigation
 
Conditions
 

The study has merit. One of the crop physiological necessities
 
involved in using saline water is displacement of concentrated
 
salt solution by use of a higher leaching fraction. This greater
 
leaching 	 tends to move nitrogen beyond the reach of the plant
 
roots. However, if the N is applied (as urea or nitrate fertili
zers) in small amounts with the irrigation water, plant root
 
systems have 	a better chance of absorbing the N before it leaves
 
the system. A simple system for metering granular urea 
 into
 
irrigation water can easily be built. 
 It is suggested that one
 
of thc.se systems be built 
and be used for one treatment of this
 
study to improve nitrogen recovery under the 
 higher leaching
 
required for good crop production when saline waters are used.
 

Study 21: 
 Salt Balance Studies at Field, Watercourse and Minor
 
Level
 

This salt balance study could be effectively combined with the 
water balance studies proposed in Study 7 and could be facili
tated by the microcomput:.r expertise developed under Study 19. 

E. Soil 	 ater and rop anaggment 

Study 22: 	 Nitrogen Use Efficiency Under High Water Table
 
Conditions
 

This study would be strongly complementary to the proposed
 
drainage studies. Assuming the availability of a system to meter
 
small amounts of granular urea fertilizer into the irrigation
 
water, this means of N application to the soil should be
 
considered as one o the treatments because of its potential for
 
providing the root zone with a more 
uniform and accessible N
 
supply.
 

Study 23: 	Role of Potassium in Regulating Water Economy in Maize 
Product ion 

Is there any indication in previous data which would lead 
us to
 
believe that K plays a role in regulating "Water Economy"? We
 
do not know of any and would suggest that, unless the authors
 
knew of some, this study should be trimmed down to a low cost
 
exploratory study. 

Study 24: 	 The Effect of Different Depths of Flooding on Rice
 
Production
 

Do they not have good indications of this at IRRI or at
 
the Rice Research station at Kalaka Shaku 
 in Pakistan? We
 
would suggest close consultation with scientists from those
 
locations 	before the investment is made in this study.
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Study 25: 
 The Effect of Surface Drainage on Wheat Production in
 
High Water Table Areas
 

This study would be highly complementary to the shallow 
 drains
 
portion of the proposed drainage study. 
 A kharif crop such as
maize on somewhat narrower beds would be a logical extension
cf this study. The power requirements of making such beds
 
might be amortized over additional seasons by using the 
 same
beds and just cleaning out the furrow each year. Chemical
 
weed control might be used. 

Sp.ring and fall maize might also be tried. Then low cost atra
zene could be used for weed control, as proposed in the LIM 
research. 

Study 26: Effect of Pre-sowing Tillage Practices on 
 Water
 
Application, Fertilizer Use Efficiency and Crop Yields
 

If the deeper tillage actually causes roots to 
 go appreciably

deeper, some of the potential bene.fits may be achieved. This is

such a large study (108 plots) requiring such a major investment
that we would suggest that first a small preliminary study should
be conducted to determine how much effect deep tillage 
has on
 
rooting depth.
 

F. EteSWo 01 W a On Crop Mageet 

The general objectives of this section are good. However, theextension wing at Mona has the additional opportunity and
responsibility of working with the other wings to 
 find out
 
what farmers want to do. 
 what they can do with their own
 
resources, and what they need from the government to help themimprove their productive capacity. In water course improve
ment, the government. s i nput was pucca nuccas and
engineering design. In some cases, the farmers may need educa
tion, in 
others furrow making bed shapers, or machines to meter
 
fertili:er into their 
irrigation water. 
 For drainage, we're not
 
sure what they need or do for
can themselves. The engineers and

agronomists need the 
cooperation of the extension 
 agents to

develop programs which will 
help farmers to help themselves.
 
This starts with understanding farmers, 
 appreciating their
points of view, i ncorporati ng their ideas into the program

until they are convinced it is their program, 
designed to fill
 
their needs. In short, 
 a third objective is to work with

farmers and 
 other Mona wings to develop improvement programs
that will utilize farmers inputs and fill 
farmers needs.
 

Study 27: Motivation of Farmers for Watercourse Improvement
 

This aopears to be a qenerallv cood study. We have one question
regarding improving all the watercourses: Who will improve the
farmers' branches? The farmers who own them should improve them.
 
If all of the farmers are not willing 
to improve their branches,
the benefits of "complete improvement" can still be evaluated 
based on the branches which are improved. 
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Study 28: 
Water Course Cleaning and Maintenance
 

This study addresses the issue of 
how to motivate farmers to 
clean and maintain their water courses. This issue is vital to 
effective, long term use of katcha water courses. 

Study 29: Organization and Evaluation of 
Water Users Association 
Study 30: Irrigation Advisory Services to Farmers 

These two 	 studies appear to be 
 directed to strengthening,
 
broadening the scope of, and evaluating water 
users associations.
 
To obtain statistically sionificant results, 
 more associations
 
need to be involved.
 

The equipment library concept could strengthen the water users 
associations. Additional types of equipment more directly asso
ciated with water management migrht be considered, such as good

furrow-bed makers with seeders built 
in, land levelers, devices
 
to incorporate urea granules into the irrigation water, etc.
 

The idea of an irrigation advisory service expressed in 
Study 30 
should be 	 further developed with the hydrology and agronomy
 
wings. This could be based on pan evaporation or on soil water 
content, or both. When water tables are high only soil water 
content is meaningful. 

The basic purposes expressed in studies 29 and 30 are
 
sound. The studies should be developed more fully with the agro
nomy, hydrology, and agricultural economics wings. Input from
 
the NARC Farm Machinery Institute should 
 be sought on the
 
equipment libraries. Many of the other studies (1-26) are
 
designed 
 to develop and evaluate improved water management
 
guidelines and equipment. This project 
could be the final stage

in evaluating those ouidelines and equipment 
 and adapting them
 
to farmers needs. If the guidelines and equipment 
 can
 
substantially increase yields and cropping intensity, they should
 
strengthen the water users associations.
 

p. conm c o' er and P]op Management
 

Study 31: 	 Creation of Water User's Associations Matching Socio-

Economic Set Up of Punjab Pakistan
 

This study 	is similar to Studies 29 and 30. 
 The two wings

should integrate the studies and work 
 on them cooperatively.
 
They should also be coordinated with the UAF Shahkot 
water users
 
study, interchanging ideas, plans, observations, and evaluations
 
at least yearly.
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Study 32: Economic Feasibility of Utilizing Solar Energy for Low
 
Lift Irrigation
 

This economic evaluation should be made, but the close linkage to 
Study 10 should be recoqnized. However, the scope should be
broadened to include other methods of low lift irrigation and to 
do this for various crops and other irrigation alternatives (i.e.
land that has non-perennial supply or is uncommanded). 
 Costs,

feasibilities, and time delays involved in bringing electric 
power are factors which would strongly affect the benefit/cost 
ratios.
 

Study 33: 	 Economic Evaluation of Water Management Research
 
Planned For the Study Period
 

This study is an essential step in technology development. The
 
study should be conducted under conditions where a typical 
set of

constraints limit other crop production +actors and also under 
conditions where these other 
constraints are removed. The objec
tive 
here would be to determinQ whether the specific technology
 
can be introduced independentlv, or whether it needs to be intro
duced as part o+ a packable which might also involve training,
credit availability, etc. [his study should be closely coordi
nated with all winos o1: the pro iect, including extension. 
Plans and results should be discussed with the OFWM and Exten
sion sections of the Anriculture Department and joint publica
tions and training manuals should be planned.
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Evaluation of and Suggestions for Improving
 
the Research Proposed in the LIM PC-I
 

A. Soil ManaQement
 

Study 1: Using Saline Groundwater for Crop Production
 
Study 2: Use of Saline Groundwater for Growing 
Salt Tolerant
 

Crops
 

These two studies are highly relevant to needs of the 
 lower
 
basin. They are similar, the only difference being that in the
 
second, non- tolerant as well as tolerant species are %:o be
 
grown. Given limitations of time, 
 and the immediate need for
 
means to help farmers use this saline 
groundwater, these two
 
studies 
should be combined, concentrating 
on a few of the most
 
salt tolerant and commercially valuable crops. Cotton has shown
 
sufficient promise at 
this and other locations to be the primary

candidate. 
 A salt tolerant winter crop 
is also needed to provide
 
a pair whose yields under the most 
 promising economically

feasible surface irrigation method (probably broad beds 
 between
 
furrows) could be determined. The variable upon which 
 infor
mation is most needed at each salinity level is how much 
water is
 
needed to keep the salt sufficiently diluted 
 so the osmotic
 
stress will not reduce yields. On the other hand, 
too much water
 
applied could 
 result in removal of nitrate from the 
 root zone
 
before the roots 
are able to absorb it. Consequently, time and
 
amount of irrigation will be critical. 
 After successful manage
ment practices have been developed for these 
 best candidates,
 
other species could be studied.
 

Salt tolerance at 
different growth stages can be different. Dr.
 
Jim Rhoades, 
 of the U.S. Salinity Laboratory has been able 
to
 
grow excellent cotton 
crops by using low saltwater during germi
nation 
 and seedling emergence, followed by 4000 ppm or 
more of
 
salt during latter stages of growth. He could be brought 
 to
 
Pakistan to 
 share his extensive experience and knowledge with
 
this and other research centers.
 

Study 3: Reclamation of Salt Affected Soils by 
Using Saline
 
Groundwater
 

This title should be changed to "Na-Affected" rather than "Salt
 
Affected," since the type of reclam;Ation proposed is specifically
 
removal of sodium from the soil. 
 The purpose of such reclamation
 
is basically to reverse the permeability problems caused by 
 high

levels of Na in the soil. Consequently, infiltration rates should
 
be measured prior to, 
 during, and after reclamation to provide

the most important assessment of this type of reclamation. This
 
study should be closely coordinated with related work 
at Mona.
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Study 4: 	 Management of Poor Quality Groundwater by Using Chemical
 
Amendments
 

As in Study 3, the objectives are to lower the amount of sodium
 
absorbed by the soil, increase the amount of calcium absorbed by
 
the soil, 	 and keep infiltration rates at adequately high levels.
 
Consequently, the relevant measure of 
success of the treatments
 
is the amount of sodium in the soil and the infiltration rate.
 
This study is closely related to Study 7 and to work at Mona.
 

Study 5: 	 Development of Optimum Management Practices for Using
 
Poor Quality Groundwater
 

This is a broad catch-all type of study that is not well-defined.
 
Some aspects of it may be valuable. Concentration on one or two
 
of the most promising aspects to the point where they are ready
 
for farmer use, or consolidation of this study with others is
 
suggested.
 

Study 6: Development of Water Quality Guidelines
 

While it is true that utility of saline water depends to some
 
degree on site-specific factors, the site-specific factors are
 
secondary in importance. Moreover, the site-specific factors in
 
the Lower Indus are sufficiently close to those in the Punjab
 
that guidelines from the Punjab (Mona) should be adequate for
 
most practical purposes. Conse- quently it is suggested that
 
this study be put near the bottom of the priority list. Mean
while the specific criteria for designino these guidelines should
 
be carefully spelled out and the Mona guidelines should be
 
evaluated based on these specific criteria.
 

Study 7: Efficiency and Economics of Various Reclamation Methods
 

The economic analyses contemplated as part of this study would be
 
equally appropriate in Study 4. In fact, the two studies are
 
closely related. Study 4 deals with preventing soil from accumu
lating too 	much sodium when sodic water is being used. Study 7
 
deals with removing Na from a soil after it has accumulated
 
appreciably. The basic processes, theory and techniques likely
 
to be most effective are the same. Consequently they should be
 
combined.
 

The study should include evaluation of reclamation of sodic soils
 
by growing forage crops which produce high levels of carbon
 
dioxide from their decaying roots, which when trapped by surface
 
irrigation produces bicarbonate, solubilizes Ca from calcium
 
carbonate, which helps displace Na from the soil. (Dr. C.W.
 
Robbins from the USDA Snake River Conservation Research Center
 
has studied this method and could serve as a TDY consultant.)
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Study 8: 	 Management of Salt Affected Soils by Growing Salt
 
Tolerant Crops 

Substantial portions of Studies 4 and 7 are closely related to 
this study because the plant cannot tell whether the salt comes
 
from the soil or from the water - and in fact, it all came
 
originally from the water. 
 This study could and should be com
bined with Study 7.
 

Study 9: Salinity/Fertility Interaction
 

A substantial number of interactions between fertility and
 
salinity have been investigated by the U.S. Salinity laboratory.

Most of 	 these interactions were small. Quantifying the
 
relatively 	small interactions that are expected between fertility

and salinity would be time-consuming and would require carefully 
controlled conditions which will 
not be available at this loca
tion within the next few years. Consequently, early efforts 
should concentrate on the other studies where substantial practi
cal payoffs are probable.
 

Study 10: Management of Reclaimed Land 

Variability within plots will be a major factor in this study.
Differences of an inch or two in elevation within the plots can 
tip the balance toward, or away from salt accumulation. Conse
quently, leveling the plots or monitoring differences in eleva
tion and associating them with salinity trends should be 
a part
 
of the study.
 

B. Cr.op Manage.mizt
 

Study 1: 	 Effect of Different Methods of Planting on Crop
 
Yield and Water Use Efficiency
 

This is an excellent study which has already indicated that
 
planting on beds between furrows can provide substantial yield

increases and can decrease water use. Equipment 
to do this earth
 
shaping can be developed by the Farm Machinery Institute in
 
cooperation with LIM, Mona, and UAF.
 

An additional suggestion for 
this study would be to lengthen some 
of the furrows from the standard 220 feet to 660 feet, leaving a 
slight grade (i.e. 0.u0l) on them so that water can get to the 
bottom end during irrigation. The tail end of part of these long

furrows should be provided with an escape channel where monsoon
 
rainwater could drain to lower lying rice fields Even
or drains. 
though rainfall is generally low in the Lower Indus basin, sur
face drainage of heavy rains is needed about five years ofout 
ten.
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Irrigation intake uniformity, yields and time required 
for
 
tractor operations should be measured 
on the plots with ?20 and
 
660 foot furrows. 
 LIM personnel should be encouraged to consult
 
with progress- sive farmers who are using furrows and 
 producing
 
high cotton yields.
 

Study 2: 	 Evaluation of Water Requirements of Major Crops Grown
 
on Soils of Different Water Table Depth
 

This information is needed by the farmers. 
 However, the results
 
from the Mona studies should be 
 reasonably transferable. In
 
general, studies from other locations show little or no supply of
 
water to the plants when water tables are more 
than 3.75 meters
 
below the surface. Consequently, the studies should 
focus on
 
water tables at shallower depths. 
 For instance, information on a
 
depth about 
 1.5M below the surface is needed 
to fill the large
 
gap between 0.75 and 2.25 M. Regarding tensions at which 
 water
 
will be applied, it is difficult to distinguish between tensions 
of 5 and 7 bars. Equivalent water con- tents are often only 1 or 
2% different. It is sugested ihat only 4 irrigation treatments 
be studied and that they should be "traditional" and 1, 3 and 7 
bars. 

Study 3: 	 Effects of Different Dates of Sowing on Water
 
Requirements and Yield of Cotton
 

This study is needed. It should also determine why farmers have
 
been planting cotton late. A primary factor in late cotton
 
planting is probahJy the time required to prepare 
 the land
 
following 	harvest of wheat. If this 
is the case, studies should
 
be conducted on 
how to decrease the time interval between wheat
 
harvest and cotton planting. One possibility for doing this would
 
be to plant wheat on beds between furrows 
(as is done in Idaho
 
where yields of over 10u maunds/acre are obtained). Another
 
possibility would be to harvest the grain and straw 
 from these
 
lands and plant cotton immediately without cultivation, into the
 
wheat stubble. 
 Studies at Colorado State University showed much
 
improved cotton germination and emergence at lower temperatures.
 
which may be a factor contributing to the better yields from
 
earlier seeded cotton observed at Mona.
 

Study 4: Determination of 
Relation Between the Irrigation Data
 
and the Fertilizer Rate for Different Crops
 

Many studies 	conducted on crop water needs in 
other countries and
 
at Mona have shown that higher fertilization does not increase
 
water needs appreciablv. Fhere is a need to 
find the 	 moisture
 
depletion level which can be 
allowed before yields are reduced.
 
However, 	 it is sLgcqest ,d that this 
ne done first at a single

recommended fertilizer 
rate with irrigation planned when tensions
 
get to water conterts ecuivalent to 1, 1 and 7 bars. 
 This can
 
cut the size of this study (assuml no replications) down from
 
204 plots to 36 plots which will allow the investigators time to
 
work on other high prioritv research.
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Study 5: 	 Performance and Yield of Soybeans Under DiFferent Crop
 
Rotations
 

A recent 	 GOP committee recommended that research at 
 Mona be

focussed primarily on water management. This recommendation
 
should also hold for LIM. 
 To relate this study to water 
manage
ment, it 	 is suggested that different methods of 
 irrigation be
evaluated. In countries where good soybean yields are obtained
under irrigation, they are generally grown between furrows.
is likely that they will yield better 

It 
when planted on the

shoulders of furrows than when planted in flat basins. Moreover,
there will 	be some saving of water. 
 Cropping intensity is low in

the Sind which indicates that factors other than 
land are primary

constraints to production. Consequently, rotations of 
two crops

per year such as wheat and soybeans should be evaluated. Another
 
reason for leaving rice out of the rotation is that the submerged
anaerobic conditions involved with paddy rice will denitrify 	the

nitrate which was 
left in the ground by the decomposing soybean

roots, nodules and residues. 

Study 6: Studies into Production Potential of 
Improved Varieties
 
of Major Crops in SCARP Area
 

In view of 
 recent decisions to have Mona specialize in water
 
manage- ment research, this variety trial 
is not appropriate for
this center. These trials can 
be conducted by the Provincial
Research and Extension organizations which have been given this 
responsibility.
 

Study 7: 	 Selection of Crop Species for 
 Different Levels of
 
Salinity
 

Suitability of this study 	for LIM is questionable on the basisthat these trials I) 	 have been conducted extensively elsewhere,
2) have no expressed relationship to water management, 
 and 3)

could 
 be done by other research and extension institutes in the
 
Frovi nce.
 

Study 8: Study on Replacement of Rice with Other Suitable Crops
 

The research that is needed is to identify crops and crop combi
nations that will 
more efficiently use Lower 
Indus Basin water.
 
One other rotation that 
might be evaluated is maize (Jan. -
April) soybean (May-August) and maize (Sept. - Dec.). 	 These
could all be planted on 
beds between furrows with no tillage

between crops as discussed in Study 3. 

Study 9: Effect of Method of Sowing on Rice Yield
 
Study 10: Study of Pancho Irrigation System for Rice
 

Both of these studies are essentially studies of irrigation

methods for rice and they could be combined and save considerable
 
duplication. 
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Study 11: Effect of Irrigation Stress at Different Stages of
 
Growth on the Yield of Major Crops
 

Study 12: Estimation of Consumptive Use of Water of Major Field
 
Crops
 

The agronomy department at the University of Agriculture, Tando 
Jam has done extensive work in both of these areas. This work
 
should be studied to determine whether studies 11 and 12 are
 
needed at this time. 
 If studies 11 and 12 are undertaken, the 
University should be a cooperator in the study.
 

C. Water Management
 

Study 1: Watercourse Improvement and Management
 

This study is needed. The Agricultural Engineering Department at 
the University should be asked to cooperate on it. Identifying

improved management 
 and cleaning methods and schedules in this
 
study will be helpful in Study 7.
 

Study 2: Seasonal Irrigation Efficiency
 

This study to evaluate delivery and application efficiencies
 
throughout the year could be even more productive if some 
 measure 
of potential evapotranspiration (e.g. pan evaporation) were
 
measured throughout the year. In the Lower Indus Basin where 
many crops can be grown during a wide range of seasons, and
 
evapotranspiration is different in the different seasons, 
 it may

be possible to 
shift crops into lower ET seasons and increase
 
cropping intensity.
 

Study 3: Development and Evaluation of Irrigation Methods
 

This study iE needed. There is some question as to whether 
particulate matter in water supplies can be removed sufficiently
 
to keep the small orifices normally used in trickle systems from
 
plugging. The bubbler type distribution system developed by
 
Steve Rawlins, (Agricultural Research Service, USDA), uses larger

orifices which do not 
plug as easily. It is especially adapted
 
to tree crops which appear to be on the increase in the Hyderabad
 
area. 

Low rates of supply and need of 
the trickle systems for clean, 
well water may make this part- of the study a good complement to 
the skimming well study (Study 6). 

Any trickle research undertaken at LIM should be coordinated with 
the many related projects now underway in Pakistan. 

The study of longer, slightly sloped furrows suggested in Study 1 
(Crop Management) might be complementary to the studies proposed 
in this section. Availability of larger land holdings in the Sind
 
and a higher proportion of tractor cultivation makes these long
 
runs more applicable. 

-234



Study 4: Precision Land Leveling
 

Significant benefits derived from land leveling or 
"planing" are
 
indicated by previous studies at 
Mona. However, they need to be

careful]y quantified and documented so they 
can be demonstrated
 
to the farmers in 
the Lower Indus basin to motivate farmers to
 
make the investment necessary to achieve the benefits.
 

Evaluating improved fertilizer efficiency should definitely be 
 a
 
part of 
this study and should be carefully planned. Nitrate is
 
the fertilizer component that generally slips away with 
percola
ting water and it should be followed to document the extent 
 to

which this is happening. Work is being done on 
this at the Snake

River Conservation Research Center in 
Idaho and a training/study

tour by a JRO may allow him to learn how to utilize the research
 
tools needed which 
as nitrate electrodes, microkjeldal analyses,

sampling procedures, etc. 
Farmers' investments in fertilizer are

often large (Rs. 250 to "100 per acre) and the cost of land
planing may be returned in terms of better fertilizer efficiency
 
alone!
 

Since it is likely that furrow irrigation will prove to be a
profitable alternative to basin irrigation, planing followed by

furrow irrigation should be one treatment eval uated by this 
study. 

Study 5: Ground Water Management
 

An additional groundwater management matter that 
should be consi
dered in this study is the benefit that miqht be derived from

delivering slightly saline tubewell 
water separately rather than
 
mixing it 
with the canal water. The ability of different crops

to tolerate salinity varies from citrus which is damaged by small
 
amounts of chloride to cotton which can 
take as much as 4000 ppm
salt. Tolerance also varies by crop variety and stage of maturi
ty. Many citrus growers in the Punjab who are served by 
 SCARP
 
wells that pump 
slightly saline water have the tubewell operators

turn off the wells during their Warabandi turn because they

believe their citrus is damaged by the well water. Since 
 some
 
crops are damaged by saline water and 
some are not, it is cer
tain that some yield increases could be achieved by keeping 
the

tubeweli water 
 separate from the canal water. Additional

investment would be required for such a dual delivery system.
The clean but slightly saline tiLbewell water might be piped
underground to the main junctions of the watercourse. Since the

pipeline would lose essentially no water, 
 the farmers could be

allowed to trade Warabandi turns on their tubewell supply useandtheir water mixed or unmixed depending on their crop needs.
Yields could be determined and related to the quality of water 
deli vered.
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Study 6: 	 Development of Low Discharge Shallow Wells for Skimming
 
Fresh Water
 

This objective is highly appropriate for the Sind. However,
 
theory tells us that the most effective well for skimming would
 
be a horizontal bore below the level 
of the lowest water table. 
Could such wells be bored from a cased dug well (that is, dug at 
the same time the cylindrical brick and mortar casing is
 
constructed on a reinforced 
concrete 	base, that settles as 
 soil
 
is dug away around the bottom of the casing? The technology for
 
installing cased dug wells is available in Pakistan. One was
 
installed at Mona.) 
 High pressure jetting equipment could be
 
used to push pipes out horizontally from near the bottom of 
 the
 
well. Development of this technology would require some
 
ingenuity and perhaps collaboration of persons acquainted with 
jetting equipment, etc. However, it could produce a much better 
skimming well than the shallow vertical wells which have been
 
tried to date. Such skimming wells, if they can be developed,
 
allow much better separation and broader 
use of the thin layer of
 
nonsaline 	water which normally overlies most of the deeper saline 
water. Technology to produce shallow horizontal wells at a 
reasonable costs could 
 be worth many crore of rupees to the 
agriculture of the Indus Dasin. 

Study 7: 	Role of Water User's Association in Adoption of Improved
 
Farm Technology
 

This study addresses the need for 
a payoff 	on the investment in
 
research 	and proposes research to find ways to enable the execu
tive committees of the water users associations to get the far
mers organized to utilize good 
investment opportunities that have
 
been identified by research, 
 such as cleaning and maintaining
 
their water cour'ses, and to play a direct role in other group

improvement programs such as cooperative purchase of quality

seed, fertilizer, equipment, 
etc. To gain stature to effectively 
play this role, the committee needs to be involved in a series of 
successes. The LIN research should aim to produce packaged 
successes. For instance, if shaping furrows and beds and seeding 
in the beds and irrigating in the furrows pays higher returns 
and
 
saves water, improved bed shaper-seeders that are compatible with
 
draft power available in 
the villages should be made available to
 
the executive committee of the water users 
 associations for
 
testing under their direction. Assuming that the test goes well,
 
the shaper-seeder 
could then be made available to the executive
 
committee at cost, or on credit, 
 and they could regain the pur
chase price and maintain the equipment by loaning it to members
 
of their association.
 

Another example may be the utilization of irrigation water to
 
carry urea to where it will do the most good 
on the root zone of
 
crops. If significantly higher yields are obtained, the instru
ments which apply fertilizer to the flowing water could also be
 
manufactured and pro- vided to 
the water users associations, and
 
could be used in turn 
by each water user in his warabandi turn.
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Economic Studies 

Since there is no economist proposed for the project, the scope

of Economic St..dies proposed appears to be excessively broad. 
However, this view may be due to not knowing what commitments 
this project has to WAPDA to monitor physical, biological, econo
mic and sociological effects of -the SCARF' well program. Perhaps

it would be possible to utilize economic expertise now available
 
or that could be developed at the Agricultural University at
 
Tando Jam and at the Applied Economics Research Institute at
 
K:arachi 
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ANNEX E
 

EQUIPMENT LIST
 
WATER MANAGEMENT RESEARCH PROGRAM
 

ITEM CLASS 	 UNIT RESEARCH COMPONENT TOTAL TOTAL
 
COST 1 2 3 4 5 6 7 B I0 UNITS COST
 

VEHICLES
 
Sedan(Toyota) 8500 
 2 2 17000
 
Land Cruiser 4wd(Toyota) 12000 3 2 1 1 1 2 10 120000
 
Pickup 10000 1 30000
2 3 
Van(15 Passenger) 12000 1 1 12000 
Jeep (4wd) 5000 2 1 1 4 20000
 
Motor bikes 
 750 6 2 5 2 15 11250
 
Shop tools and spare parts 3000 1 1 1 1 1 5 15000
 

225250
 
COMPUTFRS (PC TYPE)
 
Personal Computer (512kb) 6500 5 2 4 1 1 1 1 4 20 130000
 
Portable persona] computer 4000 2 	 2 8000
 
Volt. Regulator w!battery 700 5 2 4 1 1 1 1 1 4 20 14000
 
Monitor 	 400 
 5 2 4 1 11 11 4 20 8000
 
Printer idot matrix) 65) 4 2 4 1 1 1 1 1 4 19 12350
 
Printer (impact let, qua].) 900 1 4 5 4500
 
Plotter x-y type 1200 1 
 1 2 2400
 
Memory upgrade 1100 5 4 1 I 1 12 13200
 
Software (DOS, W.p.etc.) 2000 5 2 4 1 1 1 1 I 4 20 40000
 
Spare Parts 1000 5 4 1 1 I 1 1 4 18 18000
 
Tool Kit 200 2 4 1 11 11 4 15 
 3000
 

253450
 
FIELD EQUIPMENT
 
Current meter(manual read) 750 1 1 750
 
Current meter(LED readout) 1500 2 2 4 8 12000
 
Flumes (Parshall et al) 900 6 2 1 2 4 3 18 16200
 
Pipe flow meter 650 2 1 2 1 6 3900
 
Engr. level w/rod, tripod 1000 1 1 1 1 1 2 2 9 9000
 
Engr. transit w/tripod 1000 1 1 1 1 2 6 6000
 
Steel tape 400 2 1 1 1 1 2 1 9 
 3600
 
Water stage recoroer 2000 10 3 4 6 6 6 35 70000
 
Recorder charts 400 2 1 
 1 1 1 1 7 2800 
Elec. well sounder 350 2 2 1 5 1750 
Downhole TV camera 6000 1 1 6000 
Downhole vert. vel, veter 600 1 1 800 
Piezometer jetting appar. 1500 1 1 2 3000 
Piezometer driving aopar. I1,00 1 I 2 2000 
Soil auger 50 1 2 V 150 
Pump.portable centrifuqal 1500 3 1 4 6000 
Portable sprinkler svstem 5000 3 3 15000 
Tool kit 300 2 1 1 1 1 18006 

Tractor(med) 25000 
 2 1 3 75000 
Tillage Equip. 1000 1 1 10000 
Sed, samp., infilt. 	equiP, 1500 1 1 1500
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METEROLOGICAL EQUIPMENT 
Rain gage(Std. USWS) 240 3 3 720 
Rain gage(recording) 360 2 5 7 2520 
Ps'/chrometer(recording) 200 3 3 600 
Evap. pan(w/ gage 4 well) 625 3 2 5 3125 
Net radiometer(Fritschenl 600 3 3 1800 
Hygrothermograph(recording) 700 3 3 2100 
Sunshine recorder 1000 3 3 3000 
Anemometer, integrating 600 3 3 1600 
Chart and spare parts 200 3 3 600 

w/probes and recorder) 6500 2 2 13000 
Spare parts for station 1200 2 2 2400 
Eprom or tape reader 2000 1 1 2000 
Thermometers,psychrometers 6;101 3 2 6 3600 
Enclosurestd. U.S.W.S. 400 1 3 2 6 2400 

39665
 
LABORATORY EQUIPMENT
 
pH meter 600 1 4 i 1 7 4200
 
Flape photometer 2000 1 1 2000
 
Nitrate electrode 350 2 6 8 2800
 
Elec. Conductivity aeter 1000 2 4 2 8 8000
 
Sed. filtration appar3tus 800 1 1 800
 
Soii seive set wishaker 1000 1 1 1000
 
Glassware 
 1000 1 1 2 2000
 
Digester unit 700 2 2 1400
 
Gas analyzer 150 3 3 450
 
Microkjeldai unit !250 2 2 2500
 
Gas standard samples 20 15 15 300
 
Misc. and spare parts 5800 1 1 5800
 

31250 
OFFICE EQUIPMENT 
Photocopier 60( I I 1 1 3 7 42000 
Overhead projector 30( 1 1 2 4 1200 
Camera "'M BOO I I I I I 1 1 7 5600 
Projector 35mm 550 1 1 1 2 1 1 1 1 9 4950 
NoviE Lamera 16im 500 1 1 500 
Moyie Pro,. 16m 1200 1 1 2 2400 
Projection screen 150 1 1 1 1 4 600 
B&W Darkroom equipment 300o 1 1 3000
 
Field taping units 200 5 5 1000
 
VHS video system and taoe 200 1 2000
 
Film ,taoe storage cabinet !00 10 10 1000
 
Prograsmable calculators 200 10 10 2000
 
Flip chart-chalk board 100 1 1 2 200
 
Drafting or printing equiD. 1000 1 2 1 1 5 5000
 
Transformer 150 2 2 1 1 
 2 1 9 1350
 
Safe 1500 1
1 1500
 

-23- 74300 



'" AV "M "1,0" 

rofjlm/microfich2 reader 450 "3"N"3~ 30 
ablIe icro' iche read'er~, 5 6 6 100'NN 4 

M,ic1 4 'on""" 3000redrprn' 
 3 3% 9000N "*" "'~ 
Catalog'card duplicators 1000: '~'< '~ 11 1000 N 

<'' icoforp st'orage cabinst 1i1 1 1200k2&'7',' ~~~ i ' 

Cadctal~og'6 tray) I 7 " ~'''NN~N 1800 N.'" 1g: ,.IE00 1' 1 

Jora display rack 
 300 ' N - $" 

Nmering Rahn 150 1. 150uv7N4 Cardex,guide5,boxes.'' N> 800 ' " 1 1 80'N'N< '.. i'~,j 
duplicI 15000 ~ 1 1 '15004cn~ato 


Nf~iofche5000,~'" 1+ 'N1, 5000,

IBM mag card'composer 5000 1 11:~l5000,~"'
 

<''"N'N" N ; El'ectric ,typewriters- 1000~ 2 2 2000
 
~St Enci 1,lachi ne 3000 '1' 1 <3000
 
Thermal binding mnacrhine ; 700 1: 1 700N
 

4 
p~N" ~N' ''Ring' binding punch,~ 330 ' ~1 330~ 

Punching/stapling machine 210 ' [ 1. 210 
,tni-offset
Mi' press,& scanner 15000" 1 1" 15000 
Functional- color, darkroom 5000 1 00
 

~ ~ >.~ Commercial vyideo studio 40000' 1" "1' 40000" '
 

y' '' 'N~PROJECT TOTAL W/O VEHICLES ~771055 

UNSPECIFIED EQUIPMENT, 200000O

~~" '~~PROCUREMENT COSTS(5%) 40553 N'~~ N'N 

PACKIG/FRIGHT(%) 4553
 

'~ ' TOTAL COSTS WIO YEHICLES" 71068161 "4'' 
'N d' ' - >,' COST~ "N". , EHICLE ,225250 ' ' N NI 'N4,N'',, 

N'R PROJECT TOTAL' W/YVEHI LES 129,341 1"' ' N 

COLUMNNOTE.'k HEADINGS 

2.Fr w rmanagement''. 4' ', N< 

N' .3,Beynd iwater "course improvement 
4 ' N '' 

~~~~~.Ir gati on, systegT un-t ''of NIndus ' N "" ' N ' N '~ 4~ :4 
5. TuewelI tecn~olq'-" 

'7' "'7Inte * watercourse 'nanagementte; ,,'~4 

""N>~<~ 8,Encouraging atr1users< ">"N > 4'N<« ' N" 

""''10 '' 'N ', "nformation management 
 N'"N" 

'N'N"P " 'N ', ~ '~'N4 N<N>',N''N' <' 'N , 40'N N N >N"N N ''N NNr' N~ 

~4'N'''N4".''NN''N' 'N ""'~'''N4'<'N"" N" '"'N"' '"V 



EQUIPMENT LIST
 
IN-COUNTRY OFFICE
 

ITEM CLASS 


VEHICLES
 
Sedan(Toyota) 

Land Cruiser 4wd(Toyota) 

VaniI5 Passenger) 


COMPUTERS (PC TYPE)
 
Personal Cosputer (512kb) 

Volt. Regulator w/battery 

Monitor 

Printer (dot matrix) 

Software (DOS, W. P. etc.) 

Spare Parts 

Tool Kit 


FIELD EQUIPMENT
 
Eiigr. level w/rod, tripod 

Engr. transit w/tripod 

Steel tape 


OFFICE EQUIPMENT
 
Photocopier 


Overhead projector 

Camera 35 m 

Projector 35mm 

Movie Proj. 16mm 

Drafting or printing equip. 

Safe 


OFFICE/HOUSEHOLD EQUIPMENT
 
Household appliances and
 
equipment, furniture,rugs,
 
office equipaent, furniture
 
and vehicles 


UNIT UNITS TOTAL
 
COST COST
 

8,500 2 17,000
 
12,000 1 12.000
 
12,000 1 12,000
 

41,000
 

6,500 1 6,500 
700 1 700 
400 1 400 
650 1 650 

2000 1 2,000 
1000 1 1,000 
200 1 200 

11,450
 

1000 1 1,000
 
1000 1 1,000
 
400 1 400
 

2,400
 

6000 1 6,000
 

300 1 300
 
BOO 1 800
 
550 2 1,100
 

1200 1 1,200
 
'W0 1 1,000
 

i000 1 1,500
 

11,900
 

230,000
 

230,000
 

PROJECT TOTAL W/O VEHICLES 255750
 
PROCUREMENT COSTS(51) 1288
 
PACKING/FREIGHT(SZ) 1288
 
TOTAL COSTS WIO VEHICLES 258325
 

VEHICLE COST 41000
 
PROJECT TOTAL W/VEHICLES 299325
 

Note: procurement and packing/freight charges not applied to office and household equipment.
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ANNEX F
 

LONG-TERM AND SHORT-TERM 

TEAM COMPOSITION 
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ANNEX F
 

THE LONG AND SHORT-TERM TEAM
 

Introduction
 

This Program in water management will require a wide variety

of 
specialists working in water management including agricultural

and irrigation engineers, hydrologists, irrigation agronomists,

extension specialists, and social scientists. Institution-buil
ding activities in training, the creation of 
a competitive grants
 
program and research management will draw upon many of these
 
experts while they are on assignment in Pakistan and will provide

additional expertise in information management. 
 They will be
 
recruited largely 
 from the staffs of the University of Idaho,
 
Washington State University, and Development Alternatives, Inc.
 
which jointly have most of the expertise required by the program.
 

1. Long-Term Team Requirements
 

The long-term team will be composed of a small number of
 
core members including the Chief--of-Party, Social Scientist,

Research Program Specialist, Irrigation Agronomist, and
 
Groundwater Modeler. The Chief-of-Party will have primary

responsibility for implementing the program. 
 The remaining core
 
team members represent area specialities which the Research Defi
nition Team identified as 
requiring intensive assistance in order
 
for 
 the research program to be properly developed and implemen
ted. They indicate areas in which Pakistani research efforts
 
have been noticably weak. Long-term team members in social
 
science, irrigation agronomy, and groundwater modeling will
 
directly strengthen 
the Pakistani research institutions and
 
enable them to have a self-sustaining capacity in these areas.
 
Certainly, additional responsibility falls on the long-term team
 
members to improve and institutionalize these areas 
 in the
 
Pakistani research system. Detailed scopes of work follow 
for
 
each of these four long-term positions.
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SCOPE OF WORK
 

CHIEF-OF-PARTY
 

The 	 Chief-of-Party, stationed in Lahore, has the primary
 
responsibility to implement the program in the field, and he is
 
leader of the field team. He is responsible for the management
 
of the field office, the field program and the personnel
 
associated with both. He will provide official liaison on
 
matters relating to the field program between the contractor and
 
USAID, the Government of Pakistan, and other institutions and
 
contractors dealing with irrigation management in Pakistan.
 

Detailed Responsibilities and Duties
 

1. 	 Provide technical input on all projects where his experience
 
and expertise are relevant.
 

2. 	 Assist with development of needed project agreements between
 
the Governments of Pakistan and the United States.
 

3. 	 Establish methodology and maintain detailed records on all
 
field activities so that projects and programs can be
 
carefully and critically analyzed regarding expenditures of
 
funds, time and effort.
 

4. 	 Responsible for preparation of: 

- annual budgets for field program 

-	 all field reports 

-	 the annual report 

-	 technical reports
 

- special statemnents/analyses requested by USAID 
and/or GOP 

5. 	 Responsible for the performance evaluations of all personnel
 
stationed in the field and with the field performance of the
 
short-term assistants.
 

6. 	 Make continued and special effort to maintain open
 
communication and understanding between the field party and
 
USAID, the GOP, and the campus coordinator.
 

7. 	 Assist with review, assessment and/or redesign of the
 
various components of the program.
 

6. 	 Assist with training programs, lectures, seminars and
 
workshops in areas of expertise and experience.
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9. Be 
 concerned with and provide assistance to all field staff
 
and their families regarding their personal needs and
 
comforts.
 

Qual i f i cations 

1. Ph.D. in an area related to irrigation management.
 

2. Minimum of 
15 years work experience in irrigation, including
 

- experience working in a developing country,
 

- working in arid zone agriculture where
 
salinity, alkalinity and waterlogging are common,
 

- in charge of a group of professionals, and
 

- at least some short-term experience in Asia agriculture 
(preferably the sub-continent). 

3. Familiarity and experience with USAID program methodologies

and administration; 
 having either served under a previous

AID contract or worked directly in AID. 

4. Work experience at a land grant university (at least 

years). Have a thorough understanding of the makeup of a
 
university, its administration and 
 its procedures

(financial, personnel, purchasing, etc.)
 

5. Experience with interdisciplinary team work. 

6. 
 Experience in conducting and/or administrating agricultural
 
research.
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SCOPE OF WORK
 

SOCIAL SCIENTIST
 

The team's long-term social scientist will be primarily

responsible for working with local investigators conducting

research on the sociological aspects of water management. S/He

will take part in the training and research management activities
 
of the project and provide technical assistance to engineers and
 
agronomists on how to integrate a social 
science perspective into
 
their studies. As a core team member, he will perform
 
administrative duties as required by the team leader.
 

Detailed Responsibilities
 

1. 	 Provide lead technical assistance to the three projects in
 
the Encouraging Water User Involvement in Better Water
 
Management series. The social scientist will recruit Paki
stani investigators and designing
work with them in and
 
testing research instruments and will make regular trips to
 
research sites during data-collection.
 

2. 	 Teach courses to graduate students in social theory and
 
methodology in the Department of Anthropology at Quaid-i-

Azam University in preparation for their case studies of
 
watercourses. 
 S/he will work with a field supervisor in
 
selecting research sites and directing data-collection,
 
analysis, and writing. 
 S/he will serve as a member of the
 
department's committee which reviews the theses. 
 S/he will
 
prepare with the faculty of the Department of Anthropology a
 
series of comparative, analytical volumes on the dynamics of 
watercourse organization based on the case studies.
 

3. 	 Work with principal investigators in the preparation of
 
technical reports based on the designated research projects,

ensuring their relevance to next users of the findings.
 

4. 	 Collaborate with researchers on 
other ISM/R-funded projects

in order to provide an interdisciplinary approach. He will
 
be expected to contribute to the Irrigation Systems Outside
 
the Indus Basin, the Surface Drainage and Water Table Con
trol and the Tubewell Performance projects by assisting in
 
their design and supplying data.
 

5. 	 Work with researchers and extension specialists in 
 "action
 
research" 
 programs as presented in the Integrated
 
Watercourse Management project.
 

6. 	 Identify needs for additional sociological research in water
 
management and encourage the participation of social scien
tists in universities and research institutions.
 

7. 	 Assist in the recruitment and supervision of short-term
 
technical assistance team members who will participate in
 
the Encouraging Water User Involvement projects.
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a. 	 Review and evaluate proposals in 
 the 	field of social
 
sciences 
submitted for funding in the competitive grants
 
program. Assist proposers in re-drafting them as required.
 

9. 	 Identify training 
needs for social scientists and help

select participants in training programs.
 

10. 	 Train and supervise the activities of a Pakistani social
 
science research associate who will be a member of the core
 
team.
 

11. 	 Conduct and 
 attend workshops, seminars, and conferences
 

organized by the Project.
 

12. 
 Write and present technical reports and conference papers.
 

13. 	 Take the initial lead in preparing a water management
 
newsletter which will 
outline project activities and other
 
work in water management in Pakistan.
 

14. 	 Review 
project technical reports preceding their distri
bution.
 

15. 	 Participate in the socio-economic. monitoring and evaluation
 
of on-farm water management interventions by other projects
 
as directed by the Chief-of--Party.
 

16. 	 Perform administrative duties as 
requi-ed.
 

Location: 
 Laho-e, with frequent visits 
throughout Pakistan 

Time 	and Duration: To begin in 
March, 1985 for a
 
period of 48 months
 

Qual if ications: 

1. 	 Ph.D. in anthropology or rural sociology.
 

2. 	 Experience in designing and administering applied social 
science programs and conducting field research in developing 
nations. 

4. 	 A record of collaborative research with 
a technical assis
tance and with host-country professionals 

5. 	 Although a knowledge of Urdu is not a prerequisite, the 
social scintist must be willing to learn the language for
 
field research.
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SCOPE OF WORK
 

RESEARCH PROGRAM SPECIALIST
 

The Research Program Specialist will have primary responsibility
 
for development and administration of the competitive grants
 
program and for seminars, workshops and other activities
 
connected with research management. The Specialist will
 
be expected to make technical contributions to the Program in
 
his/her field of specialization. He/she will work as a member of
 
an 	 interdisciplinary team under the direction of 
 the Chief-of-

Farty.
 

Detailed Responsibilities
 

1. 	 To have lead responsibility for development and admini
stration of the competitive grants program. This will
 
include development of program criteria, preparation of
 
announcements, contact with the research 
 community for 
purpose of informing them about the program, conduct of 
workshops, assistance in preparation oi proposals, liaison
 
with other team members to facilitate proposal preparation
 
with Pakistani researchers, and review and evaluation of
 
proposals.
 

2. 	 To work with IDFCRC in administration of the grants program
 
and toward development of the Council's ability to sustain a
 
grants program in water management after contract termi
nation.
 

.	 To have lead responsibility for coordinating the information 
management portion of the Program including liaison with 
IDFCRC, newsletter preparation, and arrangements for TDY 
personnel for the documentation/library activity. 

4. 	 To assist the team leader in coordination of all in-country
 
training activities, including seminars, workshops,
 
exchanges, field days, and to assist in coordination for
 
participant training.
 

5. 	 To assist the team leader in carrying out administrative
 
duties as required. 

6. 	 Depending upon the technical background of the Specialist,
 
to assist in project implementation and in the development
 
and implementation of potential research projects.
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Location: 
 Lahore or Islamabad, with frequent
 
travel throughout Pakistan
 

Timing ad Duration: To begin July 
1985 for a period
 
of 36 months
 

Qual if ications: 

1. 	 Ph.D. in agriculture, engineering, 
 the social sciences,
 
or the equivalent.
 

2. 	 A minimum of 
ten years experience in development of research
 
proposals, conduct of research, 
 and management/admin
istration of research programs. 
Experience in water-related
 
research is preferred.
 

3. 	 Previous residency overseas working with research programs.

Ample short-term experience 
may be substituted for the
 
residency requirement.
 

4. 	 An ability to work both 
within and outside his/her technical
 
specialty in developing wide-ranging research projects with
 
host-country professionals.
 

5. 	 An ability to work with an 
 interdisciplinary technical
 
assistance team and with host-country professionals.
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SCOPE OF WORK
 

IRRIGATION AGRONOMIST
 

The 	 irrigation agronomist will 
have the primary responsibilities

for providing technical assistance to Pakistani professionals

engaged in agronomic and irrigation research, and will make
 
contributions to training, technology transfer, and research
 
management components 
of the project. Thus, the irrigation

agronomist will provide technical 
assistance leadership to speci
fic interdisciplinary 
tasks as well as supply technical
 
assistance input in irrigation and agronomy to 
all project compo
nents and at all sites. He will work as a member of 
an interdis
ciplinary team under the direction of 
the Chief-of-Party and will
 
also assist in performing administrative duties as required.
 

Detailed Responsibilities
 

1. 	 To have lead technical assistance responsibilities for the
 
Farm Water Management (FWM) series of projects. The irriga
tion agronomist will make periodic visits to sites such 
 as
 
M6na, 
 LIM, UAF, PARC and others, to review field experimen
tation in progress and to interact and collaborate with
 
Pakistani 
researchers having primary responsibility for the
 
FWM projects.
 

2. 	 To work 
 with researchers and the afore-named institutions
 
and others in the planning, design, conduct, and analysis of
 
water management research.
 

3. 	 To collaborate 
with other technical assistance staff and
 
Fakistani researchers on other projects funded under 
 ISM/R,

providing agronomic and irrigation technical assistance 
as
 
required on these projects. For example, this will include
 
contributions 
 to the Small Scale Irrigation Systems Outside
 
of the Indus Basin project, the the Encouraging Water User
 
Involvement project, to 
the Surface Drainage and Water Table
 
Control Project, and to others.
 

4. 	 To work with researchers and extensionists on Farming Sys
tems Research and Extension 
(FSRE) trials and demonstrations
 
(adaptive research), and to assist 
 them in all other
 
technology transfer efforts designed to 
 bring research
generated results into use by farmers.
 

5. 	 To assist in preparing irrigation agronomy technical 
materials for technology transfer and training components.

6. 	 To 
 review and evaluate proposals for technical merit that
 

are presented to ISM/R for funding.
 

7. 	 To help select Pakistani researchers for further training.
 

8. 	 To help conduct 
 and to attend seminars and workshops as
 
required.
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9. 	 To write specific 
 technical reports and to contribute
 
periodic reports on project progress to the team leader.
 

I0. 	 To assist 
 the team leader in carrying out administrative
 
duties as required.
 

Location: 
 Lahore, with frequent visits throughout
 
Paki stan 

Timing and Duration: 	 To begin approximately January, 1985 
for a period of 36 months 

QCual if ications: 

1. 	 Ph.D. in agronomy or agricultural engineering, or the equi
val ent. 

2. 
 A minimum of five years professional work ex-perience in 
irrigation agronomy beyond the Ph.D. 

3. 	 A minimum of five years previous professional residency 
overseas.
 

4. 	 Experience with both arid-zone and humid-tropical crop pro
duction and irrigation techniques, preferably in working
with small-holders. Th? candidate should have had previous 
experience with rice, wheat, maize, or cotton production.
 

5. An ability to work with an interdisciplinary technical
 
assistance team, and with host country professionals.
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SCOPE OF WORK 

HYDROLOGIST
 

The hydrologist will have resonsibility *for in-country 
Supervision of groundwater and surface water-related research 
projects conducted under the ISM/R Project. Primary 
responsibility will be for technical conduct of the groundwater
surface water modeling project as well as training, information 
dissemination, technical liaison with government research units 
and support for other components of the total project. He will 
be a member of the Groundwater Systems Analysis Advisory Group to 
assure timely communication of the results and the status of 
ISM/R hydrologic research with all research entities. 

S2ecific Responsibilities
 

1. 	 Responsibility for technical management of the project on 
groundwater-surface water models to include training and 
supervision of three research teams for data collection, 
data analysis and computer model development. Provide 
detailed guidance and supervision on field procedures: for 
collection of groundwater and surface water parameter 
measurement. 

2. 	 Provide assistance to technical teams and research manage
ment personnel on data management procedures for hydrologic
 
data storage, retrieval and analysis.
 

3. 	 Provide technical assistance to other Pak.istani researchers
 

and other technical assistance staff on planned and future
 
projects under ISM/R. Technical assistance on the projects

on tubewell rehabilitation, small-scale irrigation systems
 

outside the Indus Basin, and drainage systems will be
 
furnished by the hydrologist. 

4. 	 Assist with preparation of materials for formal training 
programs, conduct o+ seminars and workshops, selection of 
Fakistani researchers for training and technology transfer 
efforts. 

5. 	 Review research proposals submitted under the competitive
 
grants program.
 

6. 	 Prepare technical progress reports, papers for technical
 
journals and training material as required.
 

7. 	 Assist the Chief-of-Party in administration of projects as
 
required.
 

Location: 	 Lahore
 

Timing and Duration: Begin: June, 1985
 
Terminate: April, 1989
 
Duration: 47 months
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Oualifications:
 

1. 	 Ph.D. in water resources, hydrology or equivalent.
 

2. 	 Extended research experience in water resources systems

modeling with emphasis on groundwater flow models. The
individual 
 should have actual experience with micro, mini
 
and mainframe 
computers and be competent in FORTRAN and
 
BASIC programming.
 

3. 	 Experience in hydrologic data management systems.
 

4. 	 Good communication skills and ability to work with other
 
team members of other disciplines and with host-country
 
professionals.
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2 . Short-Term Consultant 	 Reyui rements 

Consultants on TDY 
 will support the long-term technical
 
assistance team which cannot 
itself provide all the 	research and 
training 
 inputs required by the program to improve Pakistan"s 
research capacity on water management. All of the designated
water management research projects and many of 	 the proposed

institution-building 
activities require the participation of
 
short-term specialists. Just as the long-term team provides

continuity to the implementation effort, short-term technical
 
assistance will be provided by a team of
core advisors who will
 
be enpected to 
make reguar visits to 	Pakistan to take part in
research projects training
and activities. Continuity in 
staffing enhances the p'rgram's implementation by fostering close 
and continuing professional relationships between Pakistani and 
foreign researchers. The 	 ofproposed level short-term consultant 
input in the Program is as follows: 

Component Short Term Sp ecialty Man-Months 

A. 	 Research Management 

1. 	 Farm Water Management Irrigation Agronomy 12 

2. 	 Integrated Watercourse 
Management 	 Irrigation Agronomy 
 7
 

3. 	 Beyond Watercourse
 
Improvement Agricultural Economics 20
 

4. 	 Encouraging Water User
 
Involvement 	 Sociology
 

Organization Behavior 
 10 
Public Management 

5. 	 Irrigation Systems
 
Outside the Indus 	 Agricultural Economics
 

Hydrology
 
Irrigation Agronomy 
 10
 
Irrigation Engineering
 

6. 	 S, rface Drainage Agricultural Engineering iC)
 
Agricult.aral Economics
 

7. Groundwater Modeling 	 Agricultural Economics 
Computer Science 

Water Resource Mgmt. or 
Hydrology 

8. 	 Tubewell Performance Agricultural Engineer 8 
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B. Institution Building Activities
 

1. Competitive Grants Frog. 
 as required 
 12
 

2. Research Management Information Management 
 6
 
Organizational Development
 

Additional short-term 
 technical assistance will be required

during the life of 
the program depending upon identification of

the research needs. Some potential research areas are mentioned
 
in the report: 
 advanced irrigation technologies, command water
 
management, irrigation policy, 
 reservoir operations. If

implemented, these projects may be funded through the competitive

grants program or become core program projects. In either case,

they are 
likely to require technical assistance. Other short
term support may be needed for research management activities3 and

will be determined in the course of the program's operation.
 

SCOPE OF WORK
 

Short-Term Consultants
 

Short-term consultants 
 increase the diversity of the technical
 
assistance team by providing expertise 
 for specific

interventions. 
Short-term assistance will 
be largely provided by

a core team that will make repeated trips to Pakistan as a way of

fostering 
 those professional relationships with Pakistani
 
scientists.
 

Detailed Reson sibilities
 

1. Provide technical assistance to Faklstani 
investigators on
 
implementing the designated research 
 projects.
 

2. Collaborate with Pakistani researchers on the writing 
 of
 
progress reports, working papers, and technical reports.
 

3. Lead technical seminars in 
water resource issues pertinent
 
to Pakistan.
 

4. Participate in in-country 
training programs on research
 
methods and 
 research management and lead appropriate
 
sessions.
 

5. Where applicable, advise Pakistani graduate students funded

by the program to study at 
their home institutions and serve
 
on their theses and dissertation committees.
 

6. Participate in researcher- exchange programs 
 in which
 
Fakistani and foreign researchers spend time at 
 the

other's research institution cooperating in its activities.
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7. 	 Present papers at international conferences and write for
 
publication in order to disseminate the program's research
 
resul ts.
 

Q.ual i f i cati ons 

1. 	 Appropriate degree in field of specialty.
 

2. 	 Experience in their respective fields, preferably in a 
developing country. 

3. 	 Experience with interdisciplinary team work. 

A detailed work plan will be attached to each 
s-ope of work with
 
the specific qualificatiors required by the program.
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---- -- ---------

ANNEX 6
 

Linkages Between 
 ISM/R and Other Technical Assistance Teams
 
in Pakistan
 

INTRODUCTION
 

The 	Peterson Report 
 (1) lists 19 ongoing or to-be-initiated
 
donor-assisted projects in Pakistan's water sector having 
a com
bined funding total of 
almost $1.2 billion dollars. Five other
projects or activities 
(2) related directly or indirectly to the
water sector and not mentioned in the Peterson Report, 
 but to be

supported by USAID or 
other donors swell this figure by an 
additional 
$170 	million dollars. The major portion of 
funding allo
cation 
 and more than half the projects deal almost exclusively

with construction (for example, Tarbela Dam Repair, Chashma Right
Bank Irrigation, 
 Left 	Bank Outfall Drain). The remaining portion
of the donor-assisted project portfolio involves water 
 develop
ment 	and management, or 
provide-, support to institution building

activities related 
to irrigation management.
 

Both the magnitude of 
the current investments and the number 
 of
water 
 sector projects can be considered rationale for 
 coordination amongst projects with respect 
to research activities, perhaps a water-sector research network, 
 that 	could be developed

under and spearheaded by ISM/R. 
 Many 	of the mechanisms conducive
 
to a coordinated set of research activities between projects will
evolve naturally during implementation of ISM/R and 
 the 	other
projects. ISM/R staff will informally devote a small percentage
of their time to collaboration with other 
 technical assistance
 
teams just as members of other teams will 
be called upon to
collaborate with and assist 
ISM/R. However, other mechanisms such
 as 
 inter-team working groups could be structured so that 
 better

coordination is achieved. The purpose of 
this annex is to
briefly describe 
other related projects and to make mention

specific linkages between these and ISM/R 

of
 
so that during
implementation 
a better meshing is obtained between water-related
 

technical assistance efforts in Pakistan.
 

i. 	 Peterson, Dean F., "Long-Range Strategy Options for Water
 
Resources", Report to USAID/Islamabad, April, 
1984
 

2. 	 Baluchistan Area Development Project (USAID)  $50 million

On-Farm Water Management Project (USAID)  $1) million
 
Managing Agric.ultural Research 
Technology (USAID) $30
-
million 
NWFP Agricultural University, Peshawar (USAID) - $30 million
International I'rrigation Management Institute 
(Pakistan)


(Multi-donor) - estimate $2 million annually 
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WATER SECTOR PROJECTS 

1. 	 Irrigation Systems Management
 
2. 	 On-Farm Water Management
 

3. 	 Command Water Management 
4. 	 Managing Agricultural Research Technology
 
5. 	 Baluchistan Area Development
 
6. 	 NWFP Agricultural University, Peshawar 
7. 	 Baluchistan Minor Irrigation - IBRD 
8. 	 On-Farm Water Management - ADB
 

9. 	 On-Farm Water Management - IBRD 
10. 	 Mardan Salinity Control and Reclamation Project (SCARP)
 

CIDA
 
11. 	 International Irrigation Management Institute (IIMI) -

Mul ti-donor 

DESCRIPTION OF PROJECTS 

1. 	 Irrati Systems Management Froject (ISM) 

Co-financed by USAID and IBRD, the seven-year ISM Project assists 
the PIDs to rehabilitate currently deteriorated surface irriga
tion and drainage systems and upgrades PID capacity to operate 
and maintain the systems. Principal project components include 

rehabilitation of an estimated 14,00 km. of canals and 3,500 km. 
of surface drains, purchase of maintenance and construction heavy 
equipment, upgrading six workshops, technical training for equip
ment operators, engineering and management training for profes
sionals, assistance in re-design of main channels and drains, 
support for hydraulic research, and development oF a management 
information system to generate information needed for management 
control and decision-making. Four technical assistance teams 
have been contracted under £S11: 

1) engineering (ISMi/E)
 
2) planning and management (ISM/P&M)
 

3) equipment management (ISM/EM)
 
4) research (ISM/R).
 

The 	 research team, ISM/R., is the component that would be
 
implemented by UIi/WSUiDAi. Because of common funding, ISN/R is 
administratively linked to the other three project teams. 

This administrative linkage carries over to technical 
cooperation and, during ISM/R design, the research definition 
team met frequently with staff from other ISM teams to explore 

research areas for cooperation. The engineering team (ISM/E) has 
responsibility for engineering and hydraulic research that 
impacts upon the rehabilitation program. Much of that work will 
be carried out with the PID,, for example., modeling work with the 
Irrigation Research InstituiTe in Lahore. ISMi/R work will focus 
on water management research in the program areas specified in 
this report. There will be several interfacing reseorch issues 
where close collaboration is required. For example, /development 
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of designs for small scale structures needed for Baluchistan or
 
for civil canal 
diversions in NWFP will be done with engineering
 
design assistance from ISM/E. In 
the planning and management
 
area (ISM/P&M) common areas are research management, management
 
information systems, and computer technology. Workshops in those
 
areas could be joint undertakings. The research team will
 
continually update staff of the other ISM teams 
regarding the
 
total research program. Line agency staff with whom they have
 
contact will be made knowledgeable about the program. ISM/R and
 
other ISM teams are headquartered in Lahore, (ISM/P&M, excepted),
 
Ind it is proposed that an inter-team working group 
 meet
 
regularly to discuss collaboration between teams.
 

Although all ISM teams will 
be working in the irrigation sector,
 
and therefore close collaboration is envisioned, it is well to
 
point out key distinctions buotween ISM/R and the other ISM
 
teams. 
 ISM/R team members will be researchers working toward a
 
goal of increasing Pakistani research capability in water manage
ment. Other ISM 
 team members are not researchers! they are
 
design engineers, 0 & H specialists, equipment specialists and 
managers whose assignment it is to assist in the rehabilitation
 
of major works and to upgrade PiD capacity in 0 & M. The
 
examples cited in the previous paragraph indicate ways in which
 
the teams will assist one another. It is important to realize
 
that the prime institutional linkage for ISMiR is through WAPDA,
 
whereas the other 
three ISM teams link to the FIDs. Goals, the
 
nature of the specific assignment, the type of professional
 
employed, and Lhe institutional linkages established 
 for
 
implementation all contribute to ensuring that there will 
be no
 
duplication of effort between ISM/R and other ISM teams.
 

2. On-Farm Water Manaemert Fr oect (OFWM) - USAID 

USAID has reactivated its pioneering assistance to OFWM with 
 a
 
$10 million dollar grant to support effective use of funds now
 
being provided by ADB and IBRD in separate OFWM projects largely,

but not exclusively, directed 
to watercourse improvement. (See 
items 8 & 9, this annex) OFWM funds a long-term technical assis
tance team consisting of an engineer 
 (Lahore), agricultural
 
economist (Islamabad), 
 agronomist (Quetta), and an extension/
 
training specialist (Hyderabad) to undertake research and
 
training activities, some of which closely follow those proposed
 
under ISM/R. These include:
 

- Strengthening water user associations;
 

- Improving ext.ensi on techniques; 

- Introducing computer technology in watercourse design 
work', 

-
 Upgrading the capac:ity of OFWM training centers; 

- Evaluating watercourse improvement projects;
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joint training activities where water 
 is a primary
 
concern;
 

workshops on proposal preparation, and project manage
ment;
 

joint sponsorship of seminars on research topics;
 

pilot testing of 
technology transfer arrangements simi
lar to those planned under MART 
 for the Islamabad
 
District;
 

publication of 
a water research information newsletter;
 

creation of a 
review board and mechanism for funding of
 
small water management projects that would 
 be ISM/R 
funded; 

- utilization (sharing) of short-term expert staff. 

An additional component of MART will lead to placement of five

long-term researchers at AZRI 
in OLuetta and to strengthening that
 
center. It is likely that AZRI 
would be an important cooperating

institution under 
ISM/R for the Irrigation Systems Outside of 
the
 
Indus Basin project.
 

5. Baluchistan Area Development Erqjet (BALAD)
 

The BALAD Project is expected to be operational late 
 in 1985.
 
Its focus 
 is on road and water development in remote Makran

Division in SW Baluchistan. 
 This area differs from the majority

of Baluchistan for it 
is low-lying, 
 marine, and semi-tropical.

Similar to the rest 
of the province, it is extremely arid, 
 with

oasis agriculture dependent on 
the karez. Consequently, long
term staff will include specialists in groundwater hydrology 
and
 
maintenance, and 
 also in planning and management. BALAD deals

with a lowland environment that is entirely different from higher

areas of Baluchistan. Both environments are 
outside the Indus
 
Basin; both 
 are water short; 
 both would be dealt with by the

Irrigation Systems Outside 
 the Indus Basin Project that will

characterize traditional 
farmer practice and subsistence Farming.

Models developed by the Groundwater-Surface Water Model 
 Project

could have 
utility for characterizing and monitoring confined
 
groundwater resources 
in Makran.
 

6. NWFP Aqgicultural University, Peshawar 
 (TIPAN)
 

Support to the Agricultural University in Peshawar 
is expected to
 
be inaugurated 
in early 1985. The project is known as TIPAN,
Transformation and Integration of the 
 Provincial Agricultural

Network and provides $51 million dollars in grant support to 
the

University. Under TIPAN it 
is expected that the university will
 
over 7 years assume a more 
important role in agricultural re
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search in NWFP. If 
that mandate becomes operative, water manage
ment research may be conducted in collaboration with university
 
staff. A more immediate type of collaboration between projects

is in the training area. TIPAN calls for training of 70 Ph.D's,
 
70 M.S. 's and 65 non-degree professionals over a ten-year period.

Some of these individuals would go for training in 
water manage
ment and related fields and could conduct 
 thesis research in
 
Pakistan under the aegis of ISM/R.
 

7. Baluchistan Minor Irrigation and Agricultural Development Project
 

(BMIADP)
 

An IBRD-financed project, BMIADP deals with up to 30 small scale
 
irrigation projects in Baluchistan which will be developed at the
 
feasibility level 
 for the PID. BMIADP also calls for several
 
pilot schemes to be constructed that address sailaba 
agriculture
 
and groundwater recharge. ISM/R, through the 
Irrigation Systems

Outside the 
 Indus Basin Project will characterize and define
 
indigenous and 
 improved farmer practices for water management.

ISM/R definition team members and the BMIADP staff 
have agreed to
 
work together cooperatively on research of utility to BMIADP
 
implementation.
 

8. On-Farm Water Management (OFWM) - ADD
 

ADB's $40 million dollar OFWM Project is 
in its third year of
 
implementation. It draws on experience gained from the earlier
 
USAID-financed OFWM Pilot Project and is 
designed to:
 

- improve existing watercourses;
 

- install privately-owned shallow tubewells; 

- offer training programs in formation and operation of
 
water user associations;
 

- provide in-service training of field personnel in 
watercourse rehabilitation; 

- assist in the establishment of a functional water 
management extension force. 

OFWM is being carried out in two areas in Punjab and NWFP,
 
covering some 460,000 acres.
 

One interface between ISM/R and OFWM will 
be through the Beyond
 
Watercourse Improvement Project under which 
an evaluation will be
 
made of 
the impact of watercourse improvement upon agricultural

production. It will be useful 
to determine improvement effects
 
by area (thus by donor) to determine if different watercourse
 
strategies (water management extension programs, 
incorporation of
 
tubewells, ... ) have had a bearing on agricultural productivity.
A second area for interface between projects is simply to capture 
the experience of the long-term ADB team members insofar as
 
training, farmer organization, technology transfer techniques,
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ANNEX H 
RESEARCH MANAGEMENT
 

A. 	 Report by Dr. Tom Armor
 
September, 1984
 

Beyond the several specific research projects to be carried 
out
 
under the ISM/R Project, there is a need within the Pakistani
research community for increased skills in the management of 
research programs and projects. The ISM/R can and should address
 
this 	concern directly in those substantive projects it identifies
 
and 	 undertakes. In addition, ISM/R should support a specific

effort to 
 increase these research management skills in other
 
irrigation-oriented research activities in Pakistan.
 

A. 
 NEED 	FOR INCREASED RESEARCH MANAGEMENT SKILLS
 

The International 
Service for National Agricultural Research
 
(ISNAR) reported the following list of issues they felt be
to 

critical to successful national agricultural research based on
 
their experience and country reviews: (1)
 

* Links between policy units of government and the research
 
system need to be strengthened to establish clearly the key role
 
of agricultural research investment in 
contributing to national
 
development.
 

* More problems found in national agricultural research systems
 
seems to be based on human or political issues, rather than on
 
technical matters. 

* 	 Many systems do not have well developed plans for their re
search programs, especially regarding needs for manpower and
 
other factors of research productivity.
 

* Staffing and leadership for agricultural research has not
 
grown as fast as the demand.
 

* Even though most systems have fewer scientists than they

need, lack of support services often requires that those few
 
available scientists spend an undue amount of time on non
research activities. 

* National public service regulations, Linder which most develo
ping country aqr-L'lural scientists are employed, often do not
 
provide the salary and promotion opportunities needed to retain
 
the best scientists in government research service.
 

* Many researchers work in relative isolation, not in close 
contact with scientists seeking-to solve similar problems. 



* In many research systems, emphasis remains on single 
disciplines or commodities; problems often are not approached
 
with the possible creativity that comes from interdisciplinary
 
work. 

* Closer contact with producers -- including expanded on-farm 
testing -- would lead to more usable research results, in many
 
instances. Producers could give valuable aid in defining 
prob
lems according to production systems, as well as put findings
 
quickly into practical application. 

In any conte..t, the skills learned for scientific research are 
often quite 
different from those needed as a productive and 
success+ul manager. Unfortunately, these managerial skills are 
seldom developed in any systematic way within the research 
communities of most countries, developing or otherwise. Doctoral
 
pron.-ams in the sciences do not address 
budgeting, planning,
 
-u ervision, interpersonal problem solving, personnel administra
tion, etc. It is the rare in-service training program that
 
provides such needed skill development support for research
 
managers.
 

When there is support for the management development needs of
 
research managers it is often modeled after general management 
experience. This is an important and useful step, however re
search does have very unique characteristics that should be
 
addressed in such support activities. For instance, the linkage
 
between research and ultimate applications is often difficult to
 
establish making results-oriented' management complex, some
 
problems require great specialization while others can only be
 
resolved by collaborative or interdisciplinary research efforts,
 
often the busy manager is not able to remain current in his own 
or related fields that he must manage and about which he must 
make critical decisions. These and other special concerns of 
research management requir-, special support efforts. 

B. RESEARCH MANAGEMENT IN PATAN 

Few developing countrie5 have as rich a body of human 
resources trained in research disciplines as does Pakistan. At 
both the Federal and Provincial levels there are many organiza
tions and institutions devoted to various aspects of agricultural
 
research. This is perhaps a blessing and a dilemma at the same
 
time.
 

As the base of staff and institutions grows the need for effec
tive and coordinated management of these resources grows exponen
tially. It is suggested here that lack of attention to the
 
development of manaqerial 
resources within the agricultural re
search coMmunity of Pakistan has severely limited the impact of 
the research done in the past and currently underway. This is 
reflected as well as in the lack of supporting networks among 
scientists with similar interests. Such networks often 
contribute significantly to scientific progress, even if seldom
 
recognized in any formal form.
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USAID and the government nf Pakistan have recognized this problem

and moved to help overcome it. The establishment of, and support

for, the Pakistan Agricultural Research Council (PARC) has 
 been
 
one such step. However, PARC will serve a coordinating and
 
funding role more 
than one of direct support for increased mana
gerial development. 
 A recent USAID project design entitled 
Managemnent of Agricultural Researc.'h and Technology (MART) seeks
 
to address this problem more directly. MART will not begin to
 
make direct interventions, however, for about 
a year if the usual
 
implementation schedule for 
such projects prevails.
 

Improvements in the management of research will 
no doubt address
 
the general issue of public administration in development

efforts. For instance, a recent article by Kenneth Nobe placed

Pakistan in about the middle of a comparative scale describing
 
LDC's ability to overcome the constraints of "administrative
 
organization" 
 in favor of "management organization" (2). He
 
defines an administrative organization as one which concerns
 
itself almost exclusively with the 'input' side of the
 
productivity and effectiveness equation while avoiding feedback
 
from the 'output' side. 
 He describes management organizations as
 
those that adjust their behavior in accordance with feedback
 
about their performance. This is quite similar to David Korten's 
analysis of many LDC organizations, where he speaks of 
the need
 
for 'bureaucratic're-orientation' toward 
'learning organization'
 
functioning that values self-correcting behavior. (3)
 

The On-Farm Water Management extension services 
and associated
 
research institutions in 
Pakistan should be considered part of
 
the research management improvement effort. Although the ISM/R

project was not initially designed to address extension 
 service
 
directly this critical link is one 
key to improving the manage
ment of research. 
 If this linkage can be made more functional -
and truly two-way -- then the feedback so necessary for effec
tive management of research will be strengthened while improving

the primary utility of extension services to farmers. 
 The work
 
done at Mona is an example of how this process can be useful.
 

C. IMPROVING RESEARCH MANAGEMENT 

Three specific activities are proposed for improving the
 
management of research within the ISM/R 
 project. These will
 
coordinate 
 well with the MART project when it becomes
 
operational, however they are not dependent on that project.

These activities are mutually supportive and are 
proposed as an
 
integrated effort.
 

1. Extending Program Management Experience of the ISM/R
 

The ISM/R project itself is an excellent example of a
 
major research effort involving diverse groups, disciplines, and
 
institutions. In this context it 
is perhaps better referred to
 
as a 'program' than 
a project. The delineation of research
 
topics, principal and collaborating investigators, institutional
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settings for the research, funding mechanisms, budget alloca
tions, schedules of activities, inter-agency coordination, team 
relationships, extension involvement, etc. are all real dynamics 
of the ISM/R project itself. 

The ISM/R has begun a process of self-learning and team manage
ment with the pre-departure planning workshop for the initial
 
design team conducted in July, 1984 in Idaho. That process was
 
extended when 
 the team returned from Pakistan and within three
 
weeks hosted a visit by several Pakistani officials to the U.S.
 
to participate in further refinements of 
 the design. This
 
process should now be extended in a clear and specific manner 
 as
 
part of the ongoing implementation of the project.
 

The following activities are proposed to help transfer the
 
experience and learnings from the management of 
the ISM/R program
 
to host government staff and institutions:
 

a. 	 Establish a "Research Management Task Group" composed of the 
ISM/R TA team members, GOP counterparts from all collabora
ting institutions, the principal investigators from all 
projects funded by ISM/R, USAID project officer. The U.S.
 
havad project management (i.e. from University of Idaho,
 
Washington State University and Development Alternatives
 
Inc.) would join this group when they were in-country.
 

b. 	 Participation in this learning qroup (RMTG) would be a
 
condition of ISM/R support 
for any research activities. The
 
ISM/R would fund travel and expenses for all LG meetings and
 
activities.
 

c. 
 The RMTG would meet reqularly, approximately every 8 weeks.
 
These meetings would ideally be rotated between various
 
institutions in Fakistan. The schedules would be adjusted to
 
take advantage of any of the U.S.-based leadership visiting
 
Paki stan.
 

d. 	 The agenda for these LG meetings would be two-fold:
 

i. 	 Management of the Program/Project
 

- Briefly review all current and proposed activities to
 
assure all relevant institutions are informed. This is not 
a
 
decision making function in this context, only one of infor
mation sharing.
 

- Review all activities for real or potential linkages 
and support to extension services. 

- Identify opportunities for collaboration between
 
various participating individuals ar institutions. When such
 
opportunities are identified test the support or 
constraints
 
for making it actual. Assign responsibilities for action
 
steps to make such collaboration operational, including
 
special resources from ISM/R where necessary.
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- Identify any special budgeting, funding mechanisms,
 
or staffing opportunities that can increase the effective
ness of the research work.
 

ii. Learning from the ISM/R Management Experience
 

- Identify critical management opportunities or con
straints for the program and/or separate projects and insti
tutions. Develop action plans to address these issues.
 

- Discuss management development needs for each insti
tution, provide resources to meet those needs or identify
 
training opportunities.
 

- Provide feedback to the ISM/R management from the GOP
 
institutions about conduct of the project. 

- Review the entire meeting (i. and ii.) and prepare a
 
short report of the meeting. This would be reproduced by
 
the ISM/R staff and distributed directly to all staff
 
involved with ISM/R activities throughout Pakistan. 

The incentive for active participation by all members of the RMTG
 
would be several fold. The agenda and conduct of the meetings is
 
intended to establish the needed networking among research
 
professionals that is otherwise difficult to 
 initiate within
 
existing institutional arrangements. By specifically reviewing
 
opportunities for collaborative research and opportunities for
 
direct involvement of extension services in research, such
 
aspects should gain more regular attention. Perhaps most
 
importantly, the ability of the ISM/R project to fund jointly
designed projects originated within this group should make
 
participation a high priority.
 

The intention here is to continue the effort begun with the ISM/R
 
design team. The formation of a 'task group' is to avoid another
 
official co-ordinating body. Experience has shown that this
 
often becomes a constraint to action. By emphasizing the learning 
nature of this group, and including staff from a cross section of 
management and institutional settings these regular meetings will 
provide a context for all to better understand how such research 
efforts can best be managed. A consultant skiAlled in such 
management development efforts should be used to help conduct the 
first few ,eetings of this group.
 

2. Management of the Research Projects Within ISM/R
 

The substance of the ISM/R is to be several research pro
jects, some identified at the outset of the over-all project and
 
some to be identified during the life of this project. Each of
 
these will involve both TA and GOP staff working together as
 
researchers and managers. Each will have budgets, staff time
 
obligations, funding mechanisms, institutional co-ordination,
 
linkages to extension services, and a host of other research
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managemeTt functions to be carried out.
 

In most such efforts these functions just happen, for good or
 
bad, by whatever method is needed. Attention is focused upon the
 
subst.r;nce of the research in most documentation and reporting 
as 
well as the staff's conceptualization. A major learning
c,-)portU71ity is lost because the management functions are not 
reccgnized, reviewed 
 and valued as part of the purpose of the
 
project.
 

It is proposed that an important and specifically recognized
 
aspect of all the projects carried out under the ISM/R be that of
 
research management. To support this the following actions 
are
 
proposed:
 

a. 	 A management plan is developed for each project 
(given the
 
same priority as 
the research design). This would include:
 

- Responsibilities for mak:ing allocations of resources, by 
name 	when possible.
 

- Proposed schedulr0 of activities, including regular check 
points to review progress and revise the schedule as needed. 

- Description of nature and extent of involvement of exten
sion service s'taff in the research design. Listing of their
 
responsibilities and the resources to be made available to them
 
in support of those responsibilities.
 

- Collaboratinq institutions, nature and timing of that 
collaboration, level of effort expected, resources available to
 
support that level of 
effort from the collaborating institutions.
 

b. Regularly scheduled team meetings to review progress of the 
research and particularly the management of the project. These
 
meetings would identify 
 critical management/administrative
 
issues, develop action plans for resolving them, assign responsi
bilities for these action steps, identify other sources of sup
port for resolving such issues, raise issues to be carried for
ward to 
 the Learning Group meetings when appropriate, and to 
discuss Learning Group issues as reported by attending members. 

c. Identify topics to be addressed in research management
 
training activities to be supported by the ISM/R. 
 This would
 
provide input to the design, staffing and timing of the training
 
activities described in 
item C.*.'. below. 

3. 	 In-Country Training Activities Addressing Research Manage
ment 

A series of training activities aimed at increasing the
 
research management 
skills of the GOP staff of ISM/R supported
 
activities would be carried out over the life of the ISM/R pro
ject. At this point these are 
best 	termed 'activities' because
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their exact format, scope, staffing, sequencing, and topical

focus will 
be derived from the potential participants as part 
 of
 
their project management reviews 
(see item C.2.c., above).
 

In some cases these would be conducted for and within a 
 single

institution. 
 In other cases they would be conducted for several
 
collaborating institutions and 
 serve to strengthen that
collaboration as well as 
increase specific skills. In still other
 
cases they would be conducted for relevant participants from all
the ISM/R supported research projects in Pakistan. 
 (Non-ISM/R

connected staf4 
could attend aE well if space and format permit
ted). In some cases these activities might better be described
 
as problem solving workshops dealing with specific and real
 concerns of managers. In 
any event the conduct of these activi
ties 
 will be in response to expressed needs of the potential
 
participants.
 

Following is a list of suggested topical issues for such training

activities: 

a. Interdiscipli.nar 2Resnearch Ma naement - Methods for suppor
ting interdisciplinary research from the policy and planning

perspective, budgeting, financial control, team selection,

team building activities, operational management, role
 
definitions, research design, and project evaluation.
 

Interdisciplinary research 
seeks a new synthesis of problem

statements, methodoilogies, and resulting solutions than has
otherwise prevail,?d from single disciplinary approaches.

Multidisciplinary research 
 approaches a problem 
 -from several

disciplinary perspectives, but without necessarily seeking 
a

synthesis of approach or solutions. The former is 
 integrative

while the latter is additive.
 

Often what is described as interdisciplinary research quickly

becomes multidisciplinary research and of
consumes great amounts 

management and administrative resources dealing with inter-insti
tutional issues. 
 The value of the interdisciplinary approach can

be lost altogether. This 
is critical to an increasing number of
agricultural production problems that must be solved in ways
meaningful to a farmer whose life is 
 a complex of social,

historical, political, and agronomic forces. This training activity is designed to give research managers the understanding and

skills for conducting effective interdisciplinary research.
 

b. Action Research rlethods in 
 Research Manaqemnent - Action
 
research methods can 
be used to identify and address insti
tutional, organizational, 
and group behavior that constrains
 
effective research activities and the implementation of re-
search results. 
 The behavior of the relevant organizations

or 
 groups is itself made subject to research. A model is
used that treats human behavior as data that can be
measured, analyzed, and made the basis for action plans to 
overcome dysfunctional behavior and support that which 
 is
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helpful. 
 The action plans are then reviewed for e/cfective
ness and modified in this iterative/ approach.
 

This is simply a way to bring the scientific method to bear 
 on
 
the problems of organizational behavior. about
When data beha
vior can be separated From implied motivations and value judge
ments more opportunity for change presents itself. 
 This is most
 
effective when the 'subjects' of the research are also the
 
'investigators'.
 

C. SLervision 
and Motivation of Professional Staff - Methods

for determining individual incentives and motivating factors
 
for professional research staff 
will be presented. Methods
 
of organizational diagnosis for determining where new oppor
tunities for appropriate incentive mechanisms 
 can be
 
effected as well as identifying and overcoming existing

disincentives will be presented. The process of 'research
 
proposals' is somewhat unique to managing research institu
tions in the publish sector and 
can be the basis for innova
tive management.
 

d. Microcomputer 
 SUP.Ported Management Information Sstems - In 
addition to their direct use in scientific research data 
collection and analysis, microcomputers can greatly ease the 
admini strati ve and management burden of large research 
efforts. Many Application programs for budgeting, financial 
management, personnel 
records, simple data base management,
 
etc. make this potential realistic for the professional
scientist in a management or administrative role. Often 
dual use of microcomputers in both administrative and scien
tific support roles makes their cost more acceptable. This
 
training activity will introduce these methods and help

participants adapt such applications to their 
 own situa
tions.
 

e. Bdgeting ano Financial Management - This activity would 
address the general principles as well as the special consi
derations of 
budgeting and financial management in the GOP
 
context. 
 The planning process cannot be effective without a
 
clear understanding of these mechanisms. 
 Research managers

will learn the skills necessary to construct research 
de
signs that are both scientifically sound and that 
 can be
 
effectively 
carried to fruition in a public administration
 
context. The emphasis will be on programmatic planning to
 
support re :earch project development and implementation. 
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A H
 

RESEARCH MANAGEMENT
 

B. 	 Report by Dr. Clark Ballard
 
September, 1984, Kimberly, Idaho
 

The goal of improving the Pakistani's capacity to carry out
 
quality resesarch, and at the same time, 
generate innovative
 
resarch results that will improve water management and ultimately

agricultural production will for the
be the basis 	 project's

management style. 
 This mandates the maximum involvement of the 

a personnel a significant way throughout the life ofPakistani 	 in 

the 	project. Decision making on all aspects of 
the project will
 
be a joint effort as will planning, implementation and evalua
tion.
 

Efforts will constantly be made to improve management. The work
 
of the "Management of Agricultural Research and Technology

(MART)" project will be carefully observed and useful ideas will 
be 	 incorporated in the management of 
this project. Their help

will be solicited as needed and as is feasible.
 

Collaborative 'nstituticns Interested 
in Water Management
 

This project is designed with a minimal amount of expatriate

technical assistance, thus it 
is heavily dependent on satisfying

working relationships with various other 
 agencies. The
 
accelerated water management work provided for by this 
croject

must become an integral part of the greater development of Pakis
tan's water management capacity. 
 As a part of the project's

early management efforts, the following will 
be done:
 

Profiles of the various institutions will be studied; their 
apparent potential and interest will be assessed. It will 
be mutually agreed as to the nature, extent and time of 
involvement. Not all institutions can be included 
initially.
 

For 	those institutions selected, 
a written agreement will be
 
made as to personnel to be involved, 
 scope of work, finan
cial arrangements, etc. Each institution will include their
 
participation as a part of their plan of 
work.
 

Since the extension service will 
have a major responsibility
 
for the transfer and adoption of generated research informa
tion, a substantial effort will 
be made to get their early
 
involvement and support.
 

The 	maoi,-gers of this project, 
 recognizing the interdependence of 
researc tind extension, will support as feasible, all efforts to 
upgrade extension personnel and improve their capacity to under
stand and put in place new technology. 
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Ugaingesrch Managenent 

As stated, a thrust of the management of this project will be to

upgrade the Pakistanis ability to manage 
research. To help

achieve this, a vigorous training program will be pursued: 

While keeping in 
mind the primary purpose of the research
 
program, the eitire research program will 
also become a

massive in-service training effort. 
 Where expatriates and
senior local investigators can train counterparts and junior
research workers in all aspects of research - from manage
ment, technical agriculture, cultural 
practices, pest con
trol, drainage, water management, etc. - to note taking,
data analysis, evaluation, interpretation and packaging of 
data, etc.
 

Counterpart training will be an integral part of 
 every

expatriate advisor's tasks. The advisor and counterpart
together will develop a comprehensive plan for training. 

Seminars will be held at 
regular intervals that involve
 
primarily "in-house personnel 
- both expatriate and local." 
This will provide opportunity to Pakistani research workers 
to present their 
own or related research work to their peers

for information and critique. 
 Development of local library
 
facilities will 
assist this program.
 

Field days will 
 be held at regular intervals to permit

researchers 
 to discuss their research work and demonstrate
 
progress. This will facilitate better upkeep 
 of plots,

familiarize both the researcher and clientele with the 
 work
 
being carried out. 

Visits by 
the campus coordinator and all 
short-term consul
tants will be utilized to present seminars on diverse sub
jects related to water management. They will also hold
 
individual conferences and establish linkages between 
 local
 
investigators and the university.
 

Traveling seminars involving expatriates in-residence,
 
national professionals 
ano in some cases, special consul
tants as instructors will be taken to the various centers
where work is underway. Subjects will be selected to fit
local needs as expressed by recipients in pre-seminar sur
veys.
 

Visits will be arranged to superior research units with 
Pakistan. This will involve mostly research assistants,
 
etc.
 

Provisions will 
be made for 
 selected technicians, scien
tists, el:. (at various professional 
levels) to participate
in study ours, seminars, etc. at pertinent sites outside of 
Pakistan. The international centers, in 
particular, will be 
uti I ized. 
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Annual USDA short 
 courses will also be utilized for
 
training. For the top and middle management personnel,

special courses in management will be used. After having

attended these courses, short internships at the University

of Idaho and Washington State University will 
 be arranged
 
for selected individuals to permit "hands-on" experience in
 
management of research.
 

Training will also include long-term degree training
 
programs at 
U.S. and developing country universities. Since
 
experience indicates that many of 
the returning participants 
ultimately become research managers, provisions will be made 
to give some managerial training - preferably near to or 
after the completion of their degree program. This could 
involve interning at the training institutions, taking spe
cial university 
courses or attending the USDA management
 
courses, or some combination of both. 

Provisions 
 will be made for persons who have conducted
 
meritorious research work and have generated substantial 
papers to attend international meetings where they can pre
sent papers, exchange ideas and obtain materials useful in 
their research. 

Select ion and Orientation of Personnel 

Good personnel are vital to successful upgrading and 
training efforts. Considerable effort will be expended to
 
assure that quality people are assigned to this project. 
Competition for these position will be encouraged.
 

Jointly prepared position descriptions will be developed for 
every person so that they understand and agree to the role
 
assigned them.
 

Orientations will be held for all personnel, 
 local and 
expatriate, to help create understanding of the mission and 
goals of the project and the individuals role in the same. 

Some funds will be reserved to be used as grants for re
search proposals on a competitive basis.
 

Proiect Management Strat e gv 

The proJect management strategy calls for a careful consideration 
of start-up date with only selected activities initiated in 
certain areas in collaboration with a few institutions. Expan
sion will proceed at a rate dictated by the results of the ini
tial experience. 
 In all cases, the amount of research work
 
undertaken will be maintained at 
a level that can be properly

monitored. This increases confidence in the validit, 
 of the
 
research results which in 
turn are the basis for future planning. 
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Prime candidates for 
early start-up will be activities that based
 
on experience within the country or 
externally, wo.ld seem to
 
have promise for early 
success. 

A number of practices, etc. mav only need 
a little more study and

verification 
 under actual farming conditions in a particular
 
geographic area.
 

Trials of all kinds conducted on farmers' land present a special
problem. There is always 
more chance of unavoidable variables 
than on more controlled experiment stations. At the time,same 

the researcher has not completed the work until 
results have been
 
verified under 
these conditions.
 

Some study neeos 
to be done on means of getting more precision in

"on-farm +rials" or in developing other 
 techniques (sampling,

etc.) that produce results that might be considered valid even
 
through the data obtained aren't 
e*act enough to permit analysis

under standard statistical methods. For example, are single or
duplicate p]cts in various locations acceptable? etc. (Replica
tion by location). 

Graduate students will be used in the research program. This
includes both U.S. university and Pakistani students attending
U.S. universitie~s who would be assigned to do thesis work in 
Pakistan to satisfy thesis requirements.
 

U.S. graduate students will be under the direct supervision of
university fac"lty advisors. Their research will be on discrete 
problems that constrain progress. 

Pakistani students doing thesis work for the Pakistan university
degree will receive advice variousfrom research officers - both
Pakistani and expatriate. They will be encouraged to report
their findings to the research unit to which they are assigned as
 
well as to their sponsoring university.
 

All graduate students would be candidates to present the "in
service" seminars. 
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ANNEX I
 

Establishing an Information System for Research Support
 
on the ISM Project
 

by

Paulette F. George, Information Specialist
 

University of Idaho 
October, 1984
 

"Scientific information embodies the heritage of 
man's verified
knowledge as well as the current records of 
 his never-ceasing

inquiries 
 into truth. It constitutes an essential resource for
the work of scientists. 
 It is a cumulative resource: 
 knowledge

builds on knowledge as 
new findings are reported. It is an
international 
resource, built painstakingly by scientists of
countries without regard to race, 

all
 
language, colour, religion orpolitical persuasion. As it is built internationally, it is used
internationally. 
 It is a means through which the world's scientists discipline the practice of their professions. It is a
medium for the education of future scientists and a principal


reservoir of concepts & data to be drawn on for application to
economic and technological development programmes."(1) So begins

the UNESCO report on 
how to make a worldwide scientific informa
tion system functional.
 

The National Science Policy of the 
 GOP acknowledges the
importance of libraries in 
supporting scientific research. One
stated objective is "to develop 
an effective information network
for science, engineering and technology having 
 adequate links

with international information services, 
 for providing research

and development workers and other 
 interested agencies speedy

access to current knowledge in their fields. " 

A contribution to this svstem is recommended through the ISM/R
program. Indeed, without adequate scientific library support forwater-related 
research a self-sustaining water 
 management research program cannot be created. 
 What is clearly lacking, as
shown below, is a library system which provides the full range of
support to scientists engaged 
 in water-related 
 research:
 
reference, referral, 
documentation, and dissemination.
 

Within Pakistan there are 
three libraries associated with water
resources: the WAFDA Central Library, the library at-the Centerfor Excellence for Water Resource Engineering, and the Kibrary ofthe Irrigation, Drainage, 
 and Flood Control Research Council
(IDFCHC). Two other libraries are alno of 
importance even though
water resource material is noV a priority part of their collec
tions. They are the library at the Agriculture University in 

-
 -
 -
 -


(1) UNISIST: Study Report on 
the Feasibility of a World
Science Information System. (Paris: UNESCO, 1971. 161 p. Docu
ment SC.70/D.75/A.)
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Faisalabad and the Pakistan Agricultural Research Council
 
National Agricultural Research Centre Librery in Islamabad. (De
tailed profiles on these and other libraries visited are
 
attached.)
 

The library at WAPDA Central 
in Lahore focuses on engineering and 
the basic sciences and directly supports the operational role of 
WAPDA. The social sciences and economics receive very little 
attention, virtually none related to water. 
 This library sup
ports research work at Mona and the beginning program at LIM.
 

The library at the Center for Excellence in Water Resources
 
Engineering has the best extant 
resource in water engineering; a 
large collection of journals dating back 10-40 years and suffi
cient budget to support the purchase of new journals and books. 
The narrowness 
materials held. 

of 
It 

its collection is made up 
is also expanding into 

by the 
various 

depth of 
non-print 

media. 

The IDFCRC library has the broadest mandate for water-related 
research but has not received adequate funding to fulfill
 
assigned functions. The library budget is inadequate for 
materials or equipment, and the collection is very old and incom
plete with materials covering engineering, agronomy and the
 
social sciences. A PC-I has been prepared to expand the collec
tion and acquire equipment for effective management of current 
and proposed collections. A microcomputer-based management 
system is envisioned that would allow the automation of current 
awareness lists (now done by hand), full subject cataloguing and 
the creation of indexes or subject bibliographies. Individual 
journal articles as well as documents from various governmental
agencies would be included for full cataloguing. 

The library at the Agricultural University of Faisalabad has the 
largest general collection on agriculture in Pakistan (120,000 
journals and books). The library serves to support the teaching
function of the university and is little used for non-academic 
research. (The adjacent Ayub Agricultural Research Institute has
 
a separate library.)
 

The National Agriculture Research Centre Library of PARC is the
 
official Pakistani center for AGRIS, the FAO supported interna
tional agricultural information network. Therefore, this library 
should be the ultimate location for all Pakistani documents 
related to any field of agriculture, including water management
 
documents. The collection of PARC/NARC is 
very closely tied to
 
the research being performed at the center. Since there is not 
any extensive water-related work currently in progress in the 
PARC/NARC the library does not include resources of any great
 
significance for water research.
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FINDINGS
 

The libraries, separately or combined, 
 are not adequate to sup
port a continuing water management research program. Current
 
collections do 
 not contain sufficient reference materials 
nor
 
current publications to 
 enable Pakistani scientists to keep

abreast 
 of work either in Pakistan or related developments in

other countries. In-country work is not 
 systematically

collected, catalogued, abstracted, 
 and disseminated. Journal
 
subscriptions are maintained by some libraries but depending 
on

the function of 
the particular library, acquisitions are focused
 
on particular fields of 
water management, excluding relevant work
 
on 
 related disciplines and subscriptions are hampered by foreign
 
exchange constraints.
 

There is no system for interlibrary lending, enabling clients of
 
one library to access needed materials except on a personal

basis. Cataloguing is normally limited to providing shelf 
 lis
tings and is constrained by lack 
 of staff or equipment.

Catalogues are not 
shared by libraries.
 

Library staff were found to be well 
trained and aware o+ inade
quacies within their- particular libraries and the potential of 
interchange among libraries. A strong service orientation was
 
evident 
 but again constrained by institutional rules and lack of
 
equipment to improve services.
 

RECOMMENDATION
 

The water management research program requires strong information 
management. It is recommended that 
a water resource library be

developed comprised of additions to 
 existing collections and
 
creation of an interlibrary lending program. 
 The library would
 
address five basic requirements:
 

Reerence: Establish a collection capable of providing

standard library functions: reference sources, leading journals,

books, bibliographies, and current awareness services.
 

Referral: Track research in progress to enable 
scientists
 
working on 
similar problems to collaborate.
 

Documentation: Design and printing of current 
 awareness
 
lists, catalogues, and bibliographies.
 

Dissemination: Production of 
materials for distribution to
 
users.
 

Inernational 1in-ages: Access to foreign data bases and
 
continuing subscriptions to leading journals.
 

Of the libraries currently holding 
 water-related collections,

IFDCRC has the broadest mandate to cover the fields necessary for 
a broad based research program and the linkages to concerned
 
institutions, i.e., WAPDA, PID's, universities. It is recommen
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ded that the PC-I for improvement of the information services be
 
supported, and supplemented by additional equipment for use by

other libraries to enable a network of water-related library
 
services to be created.
 

If adequate budgetary support to meet recurring costs to maintain
 
the collection of water resources material 
cannot be assured by

IDFCRC, then the program described below should be implemented at
 
WAPDA or the Centre for Excellence.
 

It is proposed that the library be organizationally part of 
 an
 
Information Resources division which 
includes three sectors: the
 
library, documentation (printing and publications) and informa
tion dissemination. (See Figure 1.) The 
IDFCRC management is
 
currently in the process of strengthening these operations by

adding a total of 13 positions. Their own budget, as proposed by

the Sixth Five Year Plan, is deemed by their management as being

capable of supporting the all continuing costs of 
 salaries and
 
operations once the basic equipment and resources for this 
 re
search library are in place.
 

Another requirement for the program is the development of a non
bibliographic information management system. This 
Information and
 
Referral (I/R) function would have two parts: 
 listing available
 
scholarships or fellowships and 
 tracking research in progress.

This is 
 a natural extension of the microcomputer system
 
envisioned.
 

The IDFCRC program recognizes the need to disseminate
 
information. Plans have been made 
to use various media to reach
 
users. The plans to develop new materials in print and varying
 
audio-visual formats (videotape, slides, cassette 
 tapes,

photographs, 	 and microforms) is a recognition that 
 information
 
users' needs differ from those who 
are contributing the informa
tion. This view is moving IDFCRC from a simple library into an
 
information analysis center 
where experts repackage information
 
to meet the needs of various users. Support for the planned

print and non-print media development seems to be a logical

extension of the mandate to create an adequate research 
library.
 

The IDFCRC needs are primarily of a one-time nature: supplying
 
basic equipment and resources for 
library and training for the
 
new personnel Support for the purchase of 
 journals and for
 
linkages into international 
networks will require longer-term
 
external support than the 
IDFCRC management has envisioned.
 

OBJECTIVES: 	 Information Management Program for Water Management
 
Research
 

1. 	 To establish a functional research library on water
 
resources.
 

-281 



2. 	 To implement a system to 
capture and disseminate Pakistani
 
materials related to water resources including those of 
 the

ISM/R program. Dissemination 
may be in varying print or
 
audio-visual formats.
 

3. 	 To establish a system for continuing receipt of foreign

journals, serials, monographs and other materials.
 

4. 	 To develop a functioning nationwide network of 
interlibrary

cooperation related 
 to water resources materials 
 within
 
Paki stan.
 

5. 	 To establish a system linking Pakistani water 
 resources
 
libraries to international 
 information networks and
 
resources.
 

6. 	 To develop a functioning nationwide information and referral
 
system related to water resources research within Pakistan. 

7. 	 To input water resources documents developed in Pakistan 
into 	the AGRIS information system.
 

OUTPUTS
 

1. 	 Photocopies of journal articles for water resources re
search.
 

2. 	 Books available on loan for water resources research. 

3. 	 Current awareness bulletin related to water resources 
materials available nationwide. 

4. 	 Diblicgraphies on water resources topics.
 

5. 	 Microfiche collection of Pakistani water resources docu
ments.
 

6. 	 Catalogs (book and/or computer-readable) of holdings in 
water resource libraries. 

7. 	 Referral service linking water resources researchers. 

8. 	 Trained information specialists capable 
 of 	 meeting

reference, referral 
 and information dissemination needs in
 
water resources. 

9. 	 Individually designed audio-visual and/or print interpreta
tions of water resources research applications. 

10. AGRIS entries for Pakistani water 
resource documents.
 

-282



IMPLEMENTATION
 

A member of the implementation team will be responsible for the
 
coordination, consulting, and ':raining functions related to the
 
information support segment of ISM/R.
 

Current programs and needs will 
be reviewed in-depth with staff
 
of the IDFCRC, WAFDA Central, and Center for Excellence in Water
 
Resource Engineering libraries. A detailed time plar. for imple
mentation of the reference, referral, docunentation and dissemi
nation programs will be developed. At this time required equip
ment will be ordered and additional staff will be hired. Journal
 
and book purchases will begin as soon as possible. Plans 
for
 
gradually including continuing costs in the agencies' budget

submissions to the GOP will be made during this planning phase.
 

It is expected that the primary emphasis will be on developing
the reference system and its companion referral system. The
 
documentation and dissemination activities are expected to be
 
started in 
a second phase during the second year of the project.

(This is in part due to the expected delay in receiving the 
larger equipment needed for these projects.)
 

Training for the staffs of the programs will be begin as soon 
as
 
practical. Since all training is of a short-term nature, mostly
individualized, there will be great flexibility in the schedu
ling. The training indicated is all short-term due to the 
presence of adequate library schools within Fakistan where basic
 
skills are obtainable. 
 The training within the USA is envisioned 
to include the course which the Volunteers in Technical 
Assistance (VITA) of Arlington, Virginia offers. This gives
basic training in the use of computers in information settings:
reference, cataloguing and referral. On-the-job-training at the 
University of Idaho are also part of the training involved in the 
USA. Exposure to various ways of doing the same task and some 
time to plan their own operations without the pressure of day-to
day demands are two of the benefits of the time outside of 
Riki stan. 

The training in Pakistan is intended to be of 
a practical hands
on nature. Primary among the types of training done here will be
 
using the microcomputers for the various functions, training in
 
the microfilming of documents, training in the use of the press
 
and related equipment, and training in typesetting. This will be
 
very short-term, but may need to be repeated on a more advanced
 
level in the second or third year of the program.
 

Short-term foreign consultants will be utilized to help set up 
programs as the trained staff and necessary equipment are 
available. Most of this consultation will take place within the 
first 18 months. Evaluations of the various programs will be 
held annually after starting to aid in modification and improve
ment. Various additional training (probably in-country) may be 
suggested based on the needs of the staff after this period of
 
operati on.
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PROFILES OF SELECTED PAKISTANI LIBRARIES
 

LIBRARY PROFILE: 	 Applied Economics Research Institute
 
University of Karachi
 
Karachi 
 Telephone: 434992
 

Staff: 
 Ms. Matul Wadood, Head Librarian
 
Assistant Librarian
 
C1er: 

Staff training: 	 both librarians have Masters degrees in
 
library science from Pakistani universities.
 

Collection:
 
Primary subject area: Economics
 
Extent of water publications: None now, just 
added subject
 

class 72 books on shelf in
 
agric. econ.
 

Books: 5,000 volumes
 
Subscriptiong: 105 (75-80 foreign, 50-60 from USA).
 

Received through Faxon via lIE.
 
Length: mostly 3-5 years
 

Abstracts/Indoxes: none
 
Special: World Bank depository
 

Receiving many Pakistani economic agency
 
publications
 

Age: Library has been open since 1980.
 
Most books less than 10 years old.
 

Publications: none
 

Budget:
 
Source: From Institute itself
 
Amount: 
 $20,000 divided equally between journals and books
 
Special: Received grant for 400 volumes from British
 

Council, from British publishers only. Institute
 
for International 
Education (I!E) subsidizing
 
some foreign journals.
 

Technical Servies:
 
Classification system: 
 Dewey to 2 decimals
 

(3rd now being added)
 
Govt. documents only filed by
 
agency/series
 

Subject classing: Dewey shelflist only. Books only.
 

Interlibrary Cooperation:
 
Formal: fortnightly staff goes to State Bank
 

library in Karachi, less often go to British
 
Council Library
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Informal: will give photocopies on request, seldom asked.
 
Have loaned books as favor taking responsibility 
personally for losses. (Checked materials out 
to self 	 then loaned. 

Charges: free unless amount is significant
 
International access: none
 
Memberships: none. Finds Pakistani Library Association too
 

far away and not very relevant.
 

Computer Access:
 
Library: none now. Plans for a micro-based system in
 

indefinite future.
 
Institution: 	 HP9045 and AppleII microcomputers.
 

Timeshare on IBM mainframes. Considering
 
mini purchase to decrease timeshare costs.
 
Library might access mini.
 

Other: 	 University Arts Commission investigating
 
possibility of all universities acquiring a single
 
integrated system.
 

Problems:
 
Journal delivery infrequent: delays and non-delivery.
 
Reference materials are weak. Need encyclopedias and
 

dictionaries for economics.
 

Assets: 	 Strong organizational support. Modern facility
 
with room to expand. Well-trained staff. Service
 
oriented.
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LIBRARY PROFILE: Irrigation, Drainage & Flood Control
 
Research Council
 
House 6 Street 41, F-61
 
Islamabad Telephone: 823316
 

Staff: 	 Mr. Syed Khurshid-ul-Hasan Jafri. Deputy Director, 
Documentation and Library 
Miss Qamar Afroz, Assistant Director, Documentation 

& Library
 
Mr. Anjum Khaliq, Assistant Director, Public Relations
 
Library Assistant
 
Typist
 

Staff trainingz Ms. Qamar has a Masters degrees in 
library
 
science from Pakistani university (Lahore).
 
Came to IDFCRC from Assistant Librarian posi
tion at 	PIDE 3 months ago.
 

Collection: 
Primary subject area: Water Resources 
Extent of water publications: 10,000 volumes 
Books: 1,000 volumes 
Subscriptions: none paid, a dozen or so received irregularly 

Length: virtually no complete volumes 
Abstracts/Indexes: none 
Special: Receiving some Pakistani water agency publications

but irregularly. Have some WAPDA materials from 
1960's. 

Age: Library has been open since 1970 or so. 
Most books much more than 10 years old; seldom used. 
Documents, except IDFCRC's, also not current. 

Fublications: monthly acquisitions listing 
numerous detailed subject bibliographies 
(most are annotated)
 

Budget: 
Source: From Council itself 
Amount: Staff salaries only to this point. All materials 

donated. 

Technical Services:
 
Classification system: 
 Dewey to 6 decimals.
 

Govt. documents only filed by
 
agency/series
 

Subject 	 classing: Dewey shelflist only. Books only. 

Interlibrary Cooperation: 
Formal : none 
Informal: will give photocopies on request, seldom asked 
Charges: free 
International access: none 
Memberships: none 
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Computer Access:
 
Library: none now. Flans for a micro-based system in
 

indefinite future.
 
Institution: none now. Looking for micro-based management
 

and word processing systems.
 

Problems:
 
Lack of resources 
 to furnish library and to buy starter 
col lection. 

Assets:
 
Strong backing by organization for development of informa
tion services. Organization willing to staff and maintain
 
vastly expanded operation if basic start-up costs are ob
tained from external source.
 

Well-trained staff with well-thought out plans for expansion 
and means of supporting the expanded program. 

Governmental mandate to develop the information services.
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LIBRARY PROFILE: 	 PARC/National Agriculture Research Centre 
Li brary 
L/13 Almarkaz, F-7/2 
F. 0. Box 1031 
Islamabad 
 Telephone: 29889
 

Staff: Mr. Anwar 	Ali 
Chaudhry, Director, Scientific Information
 
Mr. 
M. H. Shabab, Chief Librarian
 
Assistant librarian.
 
Documental i sts-2 
Library Assistants-4
 

Staff training: Mr. Shabab has 
a Masters degrees in library 
science from Fakistani University. 

Collection:
 
Primary subject 
area: support of 	NARC agricultural research
 
Extent of water publications: 100 volumes, 50 listed in 

AGRIS 
Extent of science publications: 8,000
Books: 8,164 volumes including bound journals
Subscriptions: 410 received mostly through 
a jobber in UK
 

Length: most around 5 years, some 
15-20 years.

Abstracts/Indexes: AGRIS
 

Access to AGRIS online, receiving 23
 
sdi's
 

Apparently receiving 3 sdi's from CALS
 
through USAID (Harry Dewey)

100 retrospective searches of AGRIS 
available yearly (used 46 in 1983, 
35 so far in 1984)Special: 2000 Pakistani developed documents (input into 

AGRIS)

Age: Library began service in 1980, facility newer than 

that. 
Most books less than 5 years old. Don't look well 
used,
 

Publications: Fresh Arrivals (monthly list of serials,
new 

books)


CurrEnt Contents: (tables of contents organized 
in four subjects: animal sciences, crop

sciences, social sciences, and natural
 
resources; monthly) 
AGRIS sdi's copied
 
and distributed
 

Budget: 
Source: PARC 
Amount : $20, 000 of whi c:h $15,000 buys journals. (90% 

foreign) 

Technical Services: 
Classification system: Dewey to 5 decimals. 

Govt. documents only filed by 
agency/series 

Journals shelved by Dewey class. 
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Subject classing: Dewey shelflist only.
 

Interlibrary Cooperation:
 
Formal: Photocopies only. Books not loaned.
 
Charges: Rs 3.00 ($.20) for up 
to 10 pages of photocopy.
 
International access: AGRIS for bibliographic citations.
 

Are borrowing for other libraries,
 
presumably in the AGRIS network.
 

Memberships: Coordinating effort to join all agriculture
 
libraries into a network. 
 First effort is
 
to make a one-year list of serial holdings in
 
23 libraries nationwide.
 
Long-range plans for complete serial holdings
 
and a union catalog of monographs.
 

Computer Access:
 
Library: AIM 16 (Digital Corporation of Japan): 16/32 micro.
 

with 40.0 and 7.5 mbyte hard disks and 1.1 mbyte
 
floppy.
 

Not used for AGRIS formatting. Presumably
 
preparation of current awareness journals and the
 
union lists of the agriculture libraries are done
 
on the computer. No terminal visible in library
 
or managers' offices.
 

Problems:
 
Difficulty in getting all 
agencies to donate documents for
 
AGRIS.
 
Lack of resources to get all the cooperating agencies to
 
input into the union serials lists and the union catalog.
 

Assets:
 
Strong budget. Large well-trained staff. Good facility.

Leader in organizing resource sharing for agricultural

library community. AGRIS official agency with access
 
granted through that into the international community.
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LIBRARY PROFILE: Cpnter for Excellence in Water Resource 
Engineering 
P. 0. Box 1163 
G. P. 0. Lahore Telephone: 332210 

Staff: 	 Dr. N. M. Awan, Director
 
Miss Ruby Yamin, Librarian
 

Staff 	training: Miss 
 Yamin has a Masters degrees in library
 
science from Punjab University.
 

Collection:
 
Primary 	subject area: water resources engineering
Books: 10,000 volumes including bound journals 
Subscriptions: 34 purchased. 

Length: expanding to 30 years for most, 
buying microfilm 

Abstracts/Indexes: none
 
Age: 	 Library is 10-12 years old, not staffed until 1980. 

Most books 5-10 years old. Well used. 
Publications: none
 

Budget: 
Source: Centre itself
 
Amount: $25,000 for materials plus salary support.
 

Technical Services:
 
Classification system: 
 Dewey to 2 and sometimes 4 decimals.
 

Govt. documents only filed by
 
agency/series
 

Journals shelved by Dewey class.
 
Subject classing: Dewey shelflist only, but 
journal
 

article are included.
 

Interlibrary Cooperation:
 
Formal: 
 through PASTIC obligated to provide photocopies
 
Informal: whenever requested (seldom)
 
Charges: free for photocopies. Books not loaned. 
International access: 
 Uses BLLD and UNESCO coupons to get
 

foreign journal articles for staff only.

Memberships: 
 Pakistan Science and Technology Information
 

Center (PASTIC) which provides library
 
promotion assistance in return for input into
 
their 	union catalog. 

Computer Access:
 
Library: Possibility of 
access to a PDP 11/34 minicomputer.
 

Organization: IBM PC on order to use with IBM 1130 for 
training. 
IBM 370 	and time sharing on the WAPDA 
mainframes for scientific applications in
 
research/teaching. 
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Problems: 
Microforms cannot be printed. Copying all cards by hand is 
time consuming and makes PASTIC membership a burden. Short
 
staffed since thLre is no clerical help at all. Space is at
 
a premium (but plans to expand 
to new space in next year.)
 

Assets:
 
Strong collection, especially in journals. 
 Multi-media
 
collection growing. 
 Anxious to form local, national and
 
international linkages to serve 
clients.
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LIBRARY PROFILE: 	 NESPAK Library
 
Room 434
 
WAPDA House
 
Lahore
 

Staff: 	 Mrs. Shabana Bilal, Librarian
 
Library Clerk
 
Typing pool when needed
 

Staff training: Mrs. Bilal has a Masters degrees 
in library
 
science from a Pakistani university.
 

Collection:
 
Primary subject arna: 
 applied sciences and engineering
 
Books: 8,000 volumes including bound journals
 

(circulates 250/mo)
 
Subscriptions: 45 purchased (decreased from 60
 

2 years ago due to rising costs.
 
Length: 4-6 years in most cases
 
Circulates each journal to internal staff on arrival.
 
Has little use oF back 
issues of journals
 
(probably as a result of 
the routing.)
 

Special: 	 Has Al the NESPAK technical reports and drawings.
 
These are in all fields of engineering
 
consulting in all parts of the country.
 
2400 now , adding 800 yearly.
 

Abstracts/Indexes: none
 
Ago: Library is 10-15 years old.
 

Most books 10 years old. Well used.
 
Publications: none
 

Budget: 
Source: NESPAk. 
Amount: $20, 000 for materials plus salary support. 

Technical Services:
 
Classification system: 
 Books & serials arranged by a "main
 

topic, subtopic, accession number"
 
system. NESPAK documents are
 
shelved by the project number
 
assigned en'ternally.


Subject classing: By the predetermined topics in
 
shelf-list order 

Interlibrary Cooperation:
 
Formal: 	 none. Tried unsuccessfully to get librarians in
 

Lahore to agree to loan of books with usage
 
restricted to the libraries.
 

Informal: borrows as personal action from others,
 
does noL loan.
 

Charges: any user must pay all 
costs (must go outside
 
building to commercial firm to even make
 
photocopies) 
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International access: none
 
Memberships: none
 

Computer Access:
 
Library: none
 

Problems"
 
Lack of space. Increasing costs of journals are forcing

reduction in their numbers. 

Assets:
 
Self-sufficient mostly. Adequate staffing.
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LIBRARY 	PROFILE: WAPDA Central Library
 
Room B43 
WAPDA House 
Lahore 

Staff: 	 Salma Begum, Librarian
 
Assistant Librarian
 
CIer k 

Staff training: Salma Begum has 
a Masters degrees in library
 
science from a Pakistani university.
 

Collection:
 
Primary subject area: Engineering and the basic sciences.
 
Extent of water publications: few hundred titles
 
Books: 10,125 volumes (90% technical, 10% general 310 is
 

average monthly circulation.)
 
Subscriptions: 126 (15 purchased through PakBook Corp.,
 

jobber)
 
Length: 5 years
 

Abstracts/Indexes: none
 
Special: Most WAPDA publications
 
Age: Library has been open since 1980.
 

Most books less than 10 years old.
 
Publications: 
 has a monthly or bi-monthly selected list 

of new publications distributed to 2000 WAPDA 
engineers nationwide. 

Budget:
 
Source: WAPDA 
Amount: Materials $6100 (up from $2100 previous year, 

$7200 next year.) 
Special: Received grant for 
400 volumes from British
 

Council, from British publishers only.
 

Technical Services:
 
Classification system: Dewey to 2 decimals
 

Govt. documents only filed by
 
agency/series
 

Subject classinq: Dewey shelflist only. Books only.
 

Interlibrary Cooperation:
 
Formal: none
 
Informal: will give photocopies on request, seldom asked. 

Goes to 	local 
libraries when own collection 
i nsuf fi ci ent. 

Charges: free 
Internati onal access: none 
Memberships; none.
 

Computer Access:
 
Library: none now. Plans for a micro-based system in 

indefinite future. 
Institution: Numerous mainframes. Probably mini s as well. 
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Problems: 
Cannot catalog materials as desired due to lack of staff 
time. 
Sees a microcomputer system as the answer to this and a way 
to generate more reports and bibliographies internally.
 
Needs more books especially in mechanical, civil, and elec
tronics engineering. Need a photocopier for the library.
 
Need microform readers (to save on expenditures on jour
nals). Needs more space currently, but will have an adja
cent room within a month.
 

Assets: 	 Strong organizational support from the Chief Engineers 
who are the library's governing board. Part of a 
network within the agency which reaches every part of 
the country. Client-oriented. Increasing financial
 
support from WAPDA.
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LIBRARY PROFILE: 	 University Library
 
University of Agriculture
 
Faisalabad
 

Staff: 	 Mr. Najat Ali Khan, Librarian in Charge
 
Associate Librarian
 
Library 	 Assistants 
Clerks
 

Staff training: Mr. Najat has 
a Masters in Library Science from
 
the University of 
Illinois, Champaign-Urbana.
 

Collection:
 
Primary subject area: All areas of agriculture
Extent of water publications: not a specialty, but supports 

coursework at Bachelors levelBooks: 1"0,000 volumes including bound journals plus 15,000 
textbooks. 

Subscriptions: 182 (reduced from 400 due to budget cuts)
Length: most are in excess of 10 years

Abstracts/Indexes: Bibliography of Agriculture (USA), all 
the individual Commonwealth Agricultural 
Bureaux
 
indexes, 
Biological Abstracts, Chemical Abstracts, AGRIS,
 
Government Reports Abstracts and 
Index (NTIS).


Special: 3,000 theses and dissertations (will be 
microfilmed). All Pakistani an d several foreign
 
newspapers (currently being microfilmed for 
preservation.)
 

Age: Library is approximately 15 years old.
 
Most books less than 10 years old.
 

Publications: none
 

Budget:
 
Source: University budget
 
Amount: unknown
 

Technical Services:
 
Classification system: 
 Dewey to 6 decimals
 
Subject 	classing: Library of Congress subject headings with
 

only major headings. (No analytics.) 

Interlibrary Cooperation:
 
Formal: will 
loan books on request. Uses British Council
 

and USIS libraries to obtain books. 
 Uses PARC/NARC
 
to obtain journal articles not held.
 

Charges: none
 
International access: through PARC/NARC to AGRIS centers. 
Memberships: none.
 

Computer Access:
 
Library: none
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Problems:
 
Vnowing what resources others have in order to borrow
 
effectively.
 
Rising cost of journals and abstracting/indexing services. 
No staff to perform reference and library instruction.
 

Assets: Largest collection in agriculture in country. Anx.liOus 
to share all resources. Willing to take a lead in 
building network cooperation. 
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LIBRARY PROFILE: 	 Ayub Research Center
 
Jhang Road
 
Fai sal abad
 

Staff: Mr. 
Mukhtar Bhatti, Deputy Director, Research
 
Librarian
 
Cl erlks-4
 

Staff training: unknown
 

Col lection:
 
Primary subject area: 
 areas of agriculture supporting
 

research primarily commodity oriented
 
Extent of water publications: one journal, 
a few books
 
Books: 15,000 excluding bound journals

Subscriptions: 140 
(collection is almost exclusively journals)


Length: most are in excess of 
10 years

Abstracts/Indexes: 
 most of the Commonwealth Agricultural


Bureaux indexes available back for 15 years.

Age: Library is approximately 20 years old.
 

Most books more than 10 years old.
 
Publications: 
 none library related. (Institute puts out
 

numerous extension publications.)
 

Budget:
 
Source: Government of the Punjab
 
Amount: $20,000
 

Technical Services:
 
Classification system: 
 Dewey to 2 decimals
 
Subject classing: Dewey shelflist order only.


Interlibrary Cooperation:
 
Formal: 
 Uses British Council 
and USIS libraries to obtain
 

books.
 
Informal: Will provide photocopies if ever requested.
 

No books loaned.
 
Charges: none
 
International access: none
 
Memberships: none
 

Computer Access:
 
Library: none
 

Prob 1 ems: 
Lack of space. No climate control to keep reading areas
 
comfortable. Disinterested in networking and resource
 
sharing.
 

Assets: 
 Large collection of agriculture journals. 
 Has
 
sufficient budget. 
Librarian knows the collection
 
intimately.
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LIBRARY 	PROFILE: United States Information Service Library
 
60 -- Khyaban-e-OQuaid-i-Azam 
F-6/4 Blue Area 
Islamabad Telephone: 824051 

ex t. 244 

Staff: 	 Mr. Manzur H. Soil, Head Librarian 
Serials 	Librarian 

Reference Librarians-2 
Library Assistant-2 

Staff 	training: Mr. Manzur has a Masters degrees in library
 
science from Lahore University. 

Collection:
 
Primary subject area: United States
 
Extent of water publications: minimal
 
Extent of science publications: good general reference
 
Books: 8,500 volumes including standard bibliographic tools
 

(only ones seen in Pakistan) 
Subscriptions: 200+ brokered through USIS central 

purchasing. 
Length: 5 years in print, back to 25 years on 

microfilm 
Abstracts/Indexes: several in all subject areas; Readers'
 

Gui de, 
Monthly Catalog of US Government
 
Publications, and Government Reports
 
Abstracts (NTIS) most important.
 

Special: Photograph and vertical file collections.
 
irregularly. Have some WAPDA materials from 
1960 °'s. 

Age: 	 Library is new. Former collection burned
 
5 years ago.
 
Most books less than 5 years old. 

Publications: none
 

Budget:
 
Source: From USIS itself
 
Amount 	: Unknown. 

Techrical Services:
 
Classification system: Dewey to 3 decimals.
 

Govt. documents only filed by
 
agency/series
 

Subject classing: Full subject access, Library of
 
Congress heading
 

Interlibrary Cooperation:
 
Formal: extensive including books and photocopies. 
Informal: not needed
 
Charges: free
 
International access: indirect back to U.S. libraries
 
Memberships: Pakistani library association
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Computer Access: 
Library: none
 
Institution: word processors at 
the least. Other unknown. 

Assets:
 
Strong budget. Large well-trained staff. Good facility.
 
Mandate to share all materials as widely as possible.
 
Leader in organizing local training for library community.
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ITINERARY OF VISIT
 

9 October Karachi
 

Applied Economics Research Institute (AERI) 
Mr. Shahid Zahid, Senior Research Economist 
Mr. Akhtar Hai, Research Economist & head 

of Library Affairs Committee
 
Mrs. Matul Wadood, Librarian
 

10 October Islamabad
 

Irrigation, Drainage and Flood Control Research Council
 
(IDFCRC) 

Dr. Mashhood A. K:Lureishy, Chairman 
Mr. Makhmoor Ahmad Goheer, Director-Secretary 
Mr. Munir Ehatti, Deputy Director, Planning & 

Foreign Assistance 
Mr. Syed Khurshid-ul-Hasan Jafri, 

Deputy Director, Documentation and Library 
Mr. Anjum [::haliq, Assistant Director, 

Public Relations 
Mr. Shamim Iqbal, Assistant Director, 

Foreign Assistance and Training 
Miss Kamar Afroz, Assistant Director, 

Documentation and Library
 

United States Information Service Library (USIS)
 
Mr. Manzur H. Soil, Librarian
 

11 October Islamabad
 

Pak:istan Agriculture Research Council (PARC)
 
Mr. Mushtaq Ahmad K:han
 

PARC/National Agriculture Research Center Library
 
(PARC/NARC) 

Mr. Anwar Ali Chaudhry, Director, 
Scientific Information 

Mr. M. H. Shabab, Librarian 

IDFCRC (returned)
 

13 October Lahore
 

Center for Excellence in Water Resources Engineering (CEWRE)
 
Dr. N. M. Awan, Director
 
Miss Ruby Yamin, Librarian 

NESPAK Library 
Mrs. Shabana Dilal, Librarian
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14 October Lahore
 

WAPDA Central Library
 

Begum Salma, Librarian
 

15 October Faisalabad
 

University of Agriculture Library
 
Mr. Najat Ali Khan, Librarian In-charge?
 

Ayub Research Centre
 
Mr. Mukhtar Bhatti, Deputy Director, Research 

, Librarian 
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EgUIPMENT LIST
 
INFORMATION SYSTEMS
 

ITEM CLASS 


COMPUTERS (PC TYPE)
 
Personal Computer (512kb) 

Volt. Regulator w/battery 

Monitor 

Printer (dot matrix) 

Printer (impact let. qual.) 

Software (DOS, W.p.etc.) 

Spare Parts 

Tool Kit 


OFFICE EQUIPMENT
 
Photocopier 

Overhead projector 

Projector 35aa 


LIBRARY EQUIPMEHI
 
Microfii;/microiicne reader 

Portable microfiche reader 

Microiormat reader/printer 

Catalog card duplicators 

Air conditioners 

Vacuum cleaner 

Microform storage cabinet 

Card catalog(60 tray) 

Journal display rack 

Numbering zachine 

Cardex,guides,boxes 

Microfilm camera 

Microfiche duplicator 

IBM nag card composer 

Electric typewriters 

Stencil machine 

Thermal binding machine 

Ring binding punch 

Punching/stapling machine 


COST 


6.500 

700 

400 

650 

900 


2000 

1000 

200 


6000 

300 

550 


450 

250 


3000 

1000 

1100 

200 


1200 

1800 

300 

150 

800 


15000 

5000 

5000 

1000 

3000 

700 

330 

210 


Mini-offset press & scanner 15000 

Functional color darkroom 5000 

Commercial video studio 40000 


UNIT UNITS TOTAL
 
COST
 

4 26,000
 
4 2,800
 
4 1,600
 
4 2.600
 
4 3,600
 
4 8,000
 
4 4,000
 
4 00
 

49,400
 

3 18,000
 
2 600
 
1 550
 

19,150
 

3 1,350
 
6 1,500
 
3 9,000
 
if 11,000
 
6 6,600 
1 200 
1 1,200 
1 1,800 
1 300 
1 150 
1 800 
1 15,000
 
1 5,000
 
1 5,000
 
2 2,000
 
1 3,000
 
1 700
 
1 330
 
1 210
 
1 15,000
 
1 5,000
 
1 40,000
 

125140
 

PROJECT TOTAL N/O VEHICLES 193690
 
PROCUREMENT COSTS(5W) 9685
 
PACKINb/FREIGHT(SZ) 9685
 
TOTAL COSTS W/O VEHICLES 213059
 

VEHICLE COST 

PROJECT TOTAL W/VEHICLES 213059
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ANNEX J
 

PERSONS INTERVIEWED
 

Irrigation DepartmentEPUNJAB
 

Mian Masood Akhtar Secretary
 

Ijaz Ahmed C. E. 
Flood Control
 

Rana Khurshid Anwar C. E. 
Provincial Coordinator,
 

ISM Project
 

Rana M. Aslam Chohan C. E. Lahore
 

Riaz-ur-Rahman Rao 
 C.E. Multan
 

Ch. Nazar Muhammed C.E. Sargodha 

Sikandar Hayat S.E. Dadirabad Balloki Link Circle, 
Shei khupura 

Riaz Ahmad Khan S.E. Jhelum 

Mazhar Saeed Quereshi C.E., Faisalabad
 

Mhd. Yaqoob Khan 
 S.E. Hqtrs, Faisalabad 

Khawaja Saleem Uddin S.E. ower Chenab Canal, West,
 

Faisaiabad
 

Zafar Ahmad Khan 
 S.E. Drainage, Faisalabad
 

Saleem Quereshi XEN Hqtrs Operations, Faisalabad
 

Abdus-Sahar Malik 
 XEN SCARP, Faisalabad
 

Mohammed Ashraf Cheema 
 XEN, Sheikhupura
 

Mohammed Aslam Quershi XEN, SCARP I 

S. Aijazul Hassan XEN 

Malik Mhd. Akram SDO, Canal Bank, Lahore
 

Qazi Anwar Ali 
 Xen, Bhalwal Irrigation Workshop
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nrRigat on Ppartment. S'IND 

Abdul Rashid Shaikh Secretary 

A. Rashid Memon 

Khali l Ahmad Soomro 

Deputy Secretary 

Additional Secretary 

A. L. Quadri 1SM Coordinator 

Aziz Akhtar 

(Wadir Bu;. 

Section OFficer, Irrigation System 

Reclamation Project 

Director of Design 

Atta Mohammad Soomro Chief Enqineer, Irrigation 

Devel opment 

WDA 

Dr. Bokhari Member Water, deceased 

S.1. Ayoob 

N. Badruddin 

K.G. Butt 

Muhammad Munir Chaodhry 

Senior Of ficer for Research & 
Devel opment 

General Manaqer Planning 

D.G. Training 

Proiect Director, Water Resources 

Ahmed llsud Chaudrv 

Planning and 

C.E. , ACOP 

Research Dept. 

Amjad Hunsain C.E., Monitcring and Eval. 

Hamid--Ullah Khan 

Mian Mohd. Ashraf 

Director, Water Quality & 
Soils Laboratory 

C.E., Planning and Investigations 

Ch. Rahmat Ali Proiect Director, 

Di vi si on 

M & E Planning 

R.I. Ahmad Khan Deputy Director (Economics) 
Planning Division 

I.A. Khaliq 

Fazil Sabir 

C.E., Hydrology & 
Anal ysi s 

Director, Systems 

Systems 

Analysis 

Iqbal Ahmed Monitoring and Evaluation 
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Nadir 

Sayed 

Khan 

Mukarram AI i 

Director Project P'lanning, 
WAPFDA South 

General Manager, WAPDA South 

Waryam Al i ohsin 

Ch. Mhd. Amin 

Senior Enoineer/Deputy Director, 
Acqricultural Engineering Section, 
PlanninQ Division 

Senior Encineer 

.. 

Mi an 

.. 

Saeed 

Shamsi D.i,. Directorate 

Geo]ogi st 

of Geohydrology 

Tqba] Chaudry 

Rashid Ali 

Director General, Computer Center 

Director, Analog Model Studies 

Senior Hydrologist, 

Directorate of Geohydrology 

Khal id MohtaduJ lah P'rincipal 

F eder MAMiriCstv of Wat :r and Fpwer 

Major General Agha
Manzoor Rauf 

Ch. AltaF Hussein 

Naved Ali Nasri 

Additional Secretary, Water 

Chief Engineerinq Advisor 
Chairman, Flood Control Commission 

Joint Secretary 

Dr~nua i eF4callop 

Arz Mohammed [alpur 

Instiu of DRAWso (DRIF') 

Director General 

Maula Bux 

Ialib Ali Chaudry 

Civil Engineer, Director 

Director Lvsimeters 

Services 

G.M. Sonmro 

Yassin 

Rashid Ahmad 

Ma] Nas Khalid 

Director Research (October) 

Deputy Director, Soils 

Director 

Deputy Director, Soil and Water 
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Haroon Chang Deputy, D)irector, Soil & Water 
Labor at or'., 

kpygr-InduE WAtgrna t YKITHOPo B9c1~~aeOQarch FVc0 'c 

Muhammad Umar Khan Senior Research OFficer, Hyderabad 

A.U. Ansari Vice Chancellor 

Ghulam Mustafa Soomr-o P.E. , Asst. P'rof., Dept. of 
Irrigation & Drainage 
Engineering (August) 

Kazi Abdul Muktadir Dept. Irrig. & Drainaqe Engineering 

Bashir Ahmed Chandio Assoc. Prof. and Dept. Head 

Dept. Irriq. & Drainage Engineering 

Uhulam Nabi Ka]war P. . Department o Agronomy 

Muzaffar lalharo Dept. of Agricultural Engineering 

Nek Mohammed Narelo Dept. of Agricultural Engineering 

I.D. M. Kundhor Dean, FacultV of Agricultural 

Engineerino 

M. Sami Abid Khan Professor and Chairman, 
Dept. of Agricultural Economics 

ShariF Ahmed Saddiqi Assistant Professor, Dept. of 
Agqricultural Economics 

Sind Rio.. Plan Oga.ni-ti.on 

Saljad Hussain Director 

Mutawakil Kazi Additional Director, Human 
Resources 

A. G. F'irzada Additional Director, Agriculture 

Noor Mohammed Memon Additional Director, Land Use and 

Settlements 
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.Oppl .. d Ecopnmunis MHWNearchnti t.t 

Ashfaq Oadri Director 

Shahid Zahid 
 Senior Research Economist
 

Akhtar Hai Research Economist 

Provi ncial Deartnient o.F Agric qe AN 

Mohammed Ashraf Actinq Director, OFWM Pro-ect 

Aftab Ahmed Khan Director General of Extension 

K.M. Soomro 
 Director for Adaptive Research
 

Extension Service
 

Eashir Ahmed Superintending Research Officer 

Mehr Shahadat Khan Herl Executive Engineer 

Ch. Abdul Hafeez Senior Engineer, Hydrology and 
Water Management 

Ur. Muhammad Ramzan Senior Research Officer (S&R) 

Ch. 
Ch. 

Barkat Ali 
Muhammad Anwar 

Senior 
Senior 

Research 
Research 

Officer 
Of.icer 

(Ag Econ) 
(Extension) 

Maghmoom Muhammad lqbal Senior Research Officer (Agronomy) 
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Chapter 1 - INTRODUCTION 

100 PURPOSE 

The objective of the Special Foreign Currency Research Program (SFCRP) is to develop 
new information in the fields of research pertinent to the mission of the United States
Department of Agriculture (USDA), with the aim of improving anduses markets of farm 
and forest products and increasing the efficiency of farm and forest production. 

101 ORIGIN AND GENERAL POLICY 

The SFCRP originated in 1958 under the authority of subsections 104(a) and 104(k) of U.S.
Public Law 410 (The Agricultural Trade Development and Assistance Act of 1954). By
amendments to this Public Law, these subsections are now known "s Sections 104(b)(l) and 
104(b)(3). At the present time, Special Foreign Currency (SFC) funds are made available 
for new grants only in countries (Exhibit 10!) designated as excess currency by the Treasury
Department and as. appropriated by the U.S. Congress. 

In addition to research grant programs in the excess currency countries, similar programs 
are conducted in Poland under terms of the 1974 Marie Sklodowska-Curic Joint Fund to
finance scientific and technological activities, and in Yugoslavia under terms of the U.S.-
Yugoslav Joint Board on Scientific and Technological Cooperation established in 1973. 
The joint programs in Poland and Yugoslavia are funded by deposits from the Polish and 
Yugoslav Governments and equal contributions as appropriated by the U.S. Congress. 

Grants 	arc mL Ic to collc.ges, univci ities, research institutes, and other agencies organized to 
conduct research. The institutions normally have the personnel, general equipment, and 
facilities necessary to conduct research. Grants are financed with local currencies, are issued 
to an institution, not an individual, and must be accepted by an authorized representative
of the grantee institution and the foreign goernment. 

102 ORGANIZATION 

The International Research Division (IRD) of the Office of International Cooperation and
Development (OICD) is responsible for administration of the foreign research grant activities 
for the 	USDA. 

102.1 	 REGIONAL OFFICES. To assist in administration of the program, the International 
Research Division, OICD, maintains regional office in New Delhi, India. This Fara 

Eastern Regional Research Office (FERRO) 
 in New Delhi is responsible for OICD 
activities in the Far East Asia area. The Regional Ollice is organizationally attached 
to the Office of the Agricultural Counselor, U.S. Embassy. 
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Exhibit 101 

List* of Excess Currency Countries 

Burma India 
Guinea Pakistan 

*Subject to changes or limiting conditions at any time. 

January 1982 
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Chapter 2 RESEARCH PROPOSALS 

200 RESEARCH PROPOSALS 

Institutions interested in submitting research proposals should be guided by the following 
information and instructions. 

201 AREAS OF RESEARCH INTEREST 

Proposals may be submitted in any of the following broad fields of agricultural research 
utilization, marketing, economics, plant and animal sciences, forestry, and human nutrition.
They must be mutually beneficial to the agricultural interests of both the United States 
and the country concerned. The following paragraphs describe in more detail the types
of research projects which may be financed under the Special Foreign Currency Research 
Program. While the descriptive material is illustrative only, it does cover the major areas 
in which research may be financed. 

201.1 	 UTILIZATION RESEARCH. Proposals for utilization research are concerned 
with chemical and physical studies of a fundamental or applied nature that will 
contribute to the development of new or improved uses for the major agricultural 
crops particularly cereal grains (wheat and corn), cotton, animal and vegetahle
fats and oils (tallow and soyabean, cottonseed, and linseed oils), dairy products,
hides and leather, meat, sugar crops (cane and beet), wool, fruits and vegetables, 
and tobacco. 

201.2 	 MARKETING IRSIARCI-. Projects in m3rketing research provide basic 
information i thc maintenance, improvement, and evaluation of the 	 quality of 
agricultural crops in marketing channels ; or provide improvcd facilities, equipment,
and work inethods for hanmdling agricultural products 

a. Quality N'laintcnanmcc and Improvement 
b. Quality Evaluation 
c. Packaging 
d. Quality of U.S. Agricultural Products in Foreign MarketLs 
c. Conditioning, Handling, and Storing of Grain 

201.3 	 AGRICULTURAL ECONOMICS RESEARCH. Projects 	 in agricultural economics 
research provide basic information on the economics of farming, analysis of public
food distribution, market structures, and practice and components of marketing
margins. 

a. Farmn Economics 
b. Analysis of Public Food Distribution Programs 
c. Market Structures 
d. Components of Marketing Margins for Foods 
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201.4 FARM RESEARCH. Projects in the fild of farm research provide basic infor
mation that will lead to improved plant and animal production 

a. Soil and Water Conservation 
b. Crop Production and Protection 
c. Animal Production 
d. Animal Diseases and Parasites 
e. Plant Production and Protection 
f. Agricultural Engineering 
g. Energy Resource Development and Conservation 

201.5 HUMAN NUTRITION RESEARCH. Projects in human nutrition research provide
basic information that will lead to a better understanding of functions of and
interrelations among nutrients and of human nutritional requirements, the physio
logical utilization of nutrients from different classes of foods, and quantitative
methods of determining nutrients in cooked as well as raw foods and food mixtures. 

201.6 FORESTRY RESEARCH. Projects in forestry research provide basic information 
leading to improved forest resources management : 

a. Forest Management (including silviculture and tree breeding)
b. Watershed Management 
c. Range and Wildlife Habitat Management 
d. Forest Products Utilization Research 
e. Forest Economics 
f. Forest Fires 
g. Forest Insects 
h. Forest Diseases 

202 SUBMISSION OF PROPOSALS 

Research proposals may be submitted at any time. Because of nature of the programs
and the review and approval process, several months usually elapse before an appropriate 
response may be made to a proposal. 

All proposals originating with institutions located in India, Pakistan, or Burma should be 
addressed to the Director, FERRO, IRD:OICD:USDA, American Embassy, New Delhi,
India. Proposals and correspondence orginating in other countries should be addressedto the Program Leader, Special Foreign Currency Programs, IRD:O1CD:USDA, Federal
Building, 6505 Belcrest Road, Hyattsville, Maryland 20782 USA, through the Agricultural
Attache or Counselor, American Embassy, in the country in which the institution is 
located. 

Proposals and cOrrespundence orginating in Yugoslavia should be transmitted through
FAISECTC, Kosancicev Venac 29, Belgrade. Proposals and correspondence originating inPoland should be transmitted through the Chief, P.L. 480 Coordinating Unit, Ministry of
Agriculture, Warsaw. The proposals and correspondence then will be forwarded to
IRD:OICD:USDA through the Agricultural or Science Counselor in the American Embassy,
Warsaw or Belgrade. 
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203 PREPARATION OF RESEARCH PROPOSAL 

Proposals should be written in English, using the following outline. Ten copies of each 
proposal are required. (Forty copies of proposals originating in India are needed by 
ICAR; thirty copies by PARC in Pakistan). All instructions must be followed carefully. 

203.1 PREPARATION OF TECHNICAL DATA 

a. 	 Title. Give a brief but clear title of the proposed research investigation. 

b. 	 Name. Name and address of institution and name of director. Give brief 
history of the institution, its organization, available research personnel, 
facilities, physical plant, library, etc., which could contribute to the proposed 
research. Attach available general information bulletins and other 
publications. 

C. 	 Department or Laboratory. Name the head of the department and a brief 
history of his experience. Also, list the number and type of employees and 
any special equipment, facilities or experience which particularly qualify the 
laboratory or department to carry on the proposed research. Equipment of 
special use to the projebt should be listed. 

d. 	 Principal Investigator. Name of the proposed principal investigator for the 
project, his educational background and experience, publications relating to 
the proposed research, and any additional qualifications for this particular 
research.
 

e. 	 Objective. Give a suVmMary statement of the objective(s) of the investigation. 

f. 	 Importance of ihe Investigation. Describe importance in terms of knowledge 
or solution(s) to practical problem, including, if known, relation of the pro
posed research to previous studies in the field and other current studies now 
going forward at the proposing institution or elsewhere. 

g. 	 Plan of Work. State clearly how the study would be conducted. A detailed 
and well-prepared plan of work is essential to the appraisal of research pro
posal. Where possible, state the plan of work year-by-year. 

h. 	 Duration. Give the duration of the proposed project. The maximum time 
is 5 years. 

i. 	 Scientific Personnel At.signcd. Estimate the total scientist years of professional 
and technical assistance required to accomplish the research. For example, 
if the principal investigator planned to spend one quarter of his time on the 
project and he had two full-time Research Officers and one half-time Senior 
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Research Officer, the total would be 13.75 scientist years over a 5-year period.
For purposes of this scientist years computation, include personnel in posses
sion of at least a bachelor's degree with experience in science (or equivalent). 

j. 	 Total Scientist years and Description of Duties. In addition to the scientific 
or professional scientist years described above, list all other personnel years 
of supporting effort. If functional titles are not adequately descriptive,
describe briefly duties to be perfoimed by cach employee listed in the Salaries 
and Benefits section or the Budget dcscribed below. 

203.2 PREPARATION OF A BUDGET (Exhibit 203.2) 

a. 	 Cost Estimates. Estimate costs for the total period of the grant in the 
currency of the country where the research is to be conducted. Break these 
costs down into the following categories in accordance with these instructions. 
In sonic instances, one or more of these categories may not be involved in a 
particular proposal. The fact that no cost is involved should be mentioned, 
however. 

(1) 	 Salaries and Benefits. Show position titles, names of professional staff, 
if' known, percentage of time to be devoted to the project by each person,
and salaries and benefits to be paid. The salaries should include all 
fringe benefits, such as cost of living allowances, honoraria, employee
contributions to pension plans, insurance, etc. Policies of the institution 
or government with which the project principal investigator is 
connected will determine whether he'she or other professional assistants 
drawing a regular salary from that institution will receive an honorarium 
or any other additional payments from grant funds. Annual salary
estimates should be based on the wage scales generally used by the 
institution and should include all applicable fringe benefits and allowances. 

Show salary figures for only those periods ,Lhc employee actually is 
expected to work on the project. For instance, if during the beginning 
or the final months of the project no plant propagator (as an example)
is needed, do not indicate his salary costs for that time 

If several months will elapse before a position can be filled, this should 
be reflected in the estimates also. 

(2) 	 Travel Within the Country. Under this heading, include per diem 
(daily allowance) and other travel costs, the number and purpose of 
trips proposed, and mode of travel.- Show per diem and transportation 
costs separately. The per diem rates should be the same generallyas 
authorized for other employees of the institution. 
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In a supporting statement, describe within.country travel as to number 
of trips, purpose, places to be visited. An example is : 

"The principal investigator and other research personnel will make
approximately ( ) trips each year and will visit forests in different parts
of to study and collect forest plants and to transport
equipment, needed supplies, and materials. Some of the locations to be
visited are the areas of_, , and _ 
Transportation will be by motor vehicle and train." 

(3) Transportation of Things. In supporting statements, describe items invol
ved. Include estimated cost for shipping such things as samples of raw
material, plants, fruits, animals, non-expendable equipment, etc. Include 
postage for parcel post mailings but not for correspondence. 

For example : 

"A total of __ _ is considered necessary to cover the cost of
transporting plant samples, soils, etc., forest of tofrom areas 
the institution. The yearly distribution follows (or is indicated in the 
Budget)." 

(4) 	 Rents. Estimates under this cost category should be developed only
when 	 it is necessary to rent andlands buildings from other individuals 
or companies. If there are no costs expected for this item, a typical note 
of explanation would be : 

"Buijdings and lands owned by the institution are available and adequate
for the conduct of this investigation. 

Rental of buildings is unnecessary for this project, and there will be no
charge to grant funds for this purpose." 

(5) 	 Contractual Services. Illustrative types of services are equipment repairs,
storage and maintenance of vehicles, printing and reproduction, trans
lation, or any other services performed under contractual arrangements
with individuals or organizations for which direct payments are made.
In addition to the single line entry contained in the budget and the 
distribution of estimated funding requirements by year, exemplary suppor
ting statements might include the following : 

"An estimated total of will be needed for translation services 
and for making photographs and reprints. 

Also, will be required for printing and publishing reports; 
for repairs to 
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Repairs and alterations of rooms and structures should not be included 
in this category as they are not recurring costs and, therefore, should 
appear as cost tinder Capital Assets. 

(6) 	 Supplies and Materials. Some of the items which may be included under 
this category are glassware, chemicals, fuels, small-cost (less than s200 
equivalent per iten) laboira,.)ry equipment, experimental animals, 
forage, and office or laboratory supplies. Generally commodities 
in this expense category are consumed or converted after they are 
put into use. Be sure to explain any unusual items for which costs arc 
included in the budget. 

In countries where foreign exchange is not available, care must be taken 
to exclude supply items for which foreign exchange would be required. 

(7) 	 Indirect Costs. Some costs normally in this category would be those 
for general administration and support, postage, typing and secretarial 
services, costs not specifically identified with the research program or 
research area; e.g.. telephone and telegraph, share of library costs, 
share of copier costs, general heat, cleaning, and light. Such costs 
should be listed and distributed by year of estimated expenditure in 
support of the totals appearing in the budget. 

(8) 	 Travel Outside the Country. When travel outside the country is believed 
necessary to aid the effective completion of the project, a formal travel 
request must be submitted for approval by U.S. authorizing officers at 
least 5 months in advance of travel. To support costs indicated in the 
budget, tell reasons for travel and give estimates for per diem, transpor
tation and other costs, mode of transportation to be used, duration 
of travel, and countries (and locations within the countries) to be visited. 

Travel is normally limited to 21 days. Travelers are expected to use less 
than first class air transportation and to subsist on a per diem authorized 
in accordance with the practices of the I. antee institution but not to 
exceed the equivalent of per diem allowed U.S. Government employees 
traveling in the United States, and that prescribed by Standardized 
Government Travel Regulations for travel in other foreign countries. 

This 	item is not to be budgeted in countries where foreign exhange is not 
available or-foreign travel under the grant program is prohibited by 
the grantee country. 

(9) 	 Capital Assets. Include tl,.r this category property of a more or less 
durable nature and costing more than the foreign exchange equivalent or 
of 200 for each item (excluding duties, tax, transportation, or installa
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tion costs) such as laboratory furniture, machinery, instrumenns-and 
apparatus, and special type structures (such as greenhouses) or remodel
ing and alterations of existing structures to meet the needs of the
research. These items must be needed specifically for the successful 
operation of the project and not principally for the purpose of upgrading 
the facilities of the institution. 

The need for each Capital Asset item should be explained. For such 
items having a relatively long life, a policy of .cost-sharing with the 
institution will be followed. Special-type structures, such as greenhouses, 
must be cost-shared. In countries where foreign exchange is not
available, care must be taken to exclude supply items for which foreign
exchai ge would be required. 
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BUDGET, RESEARCH PROPOSAL 
(Cost Estimates in Local Currency) 

RECURRING COSTS Project Number____________ 

Salaries and Benefits 

Working Title 0 /,ofTime Ist yr. 2nd yr. 3rd yr. 4th yr. 5th yr. TOTAL 

o/ 

0/ 

/ 

TOTAL Salaries and Benefits 

Travel Within Country 

Per diem_ 

Transportation 

TOTAL Travel Within Country: 

Transportation of Things 

Rents ,'_ 

Contractual Services 

Supplies and Materials 

Indirect Costs 
a___ 

TOTAL Recurring Costs (Carry Forward) _ __,_ 



BUDGET, RESEARCH PROPOSAL (Contd.) 

1st yr. 2nd yr. 3rd yr. 4th yr. 5th yr. TOTAL 

TOTAL Recurring Costs (Brought Forward) 

NON-RECURRING COSTS 

Travel Outside Country
 

Per Diem_
 

Transportation
 

TOTAL Travel Outside Country 

_ 

Capital Assets : Gross %Cost Cost to 
Cost Shared Grant Fund 

TOTAL Cost of Capital Assets to Grant: 
TOTAL Non-Recurring Costs 

TOTAL ESTIMATED COST OF GRANT 

1/ Indicate in footnotes proposed year of research in which expenditures are anticipated for capital assets. Reflect suchinformation clearly so that it will be understood in which years specific items of capital assets are to be purchased.Generally, most capital assets will be purchased in the early years of the research period. 



204 APPRAISAL OF RESEARCH PROPOSAL 

Careful consideration is given by the USDA to every proposal received from a foreign
institution through their government's clearance procedures to conduct research under 
the Special Foreign Currency Research Program. It is first reviewed within the Depart
ment of Agriculture and forwarded to appropriate technical specialists familiar with the 
type of research being proposed. 

Such a review ascertains that the proposal has scientific merit and benefits for the United 
States, assures that the work proposed does not duplicate other research that has been 
performed or is now in progress, and coordinates the proposal with other research being 
done in the United States or elsewhere. 

The review may result in acceptance of the proposal as it is submitted by the foreign
institution. It also may result (1) in suggested modifications in the proposal to make [ie 
results more broadly applicable, (2) in suggestions for the use of new or different techniques 
to produce more valid or rapid results, or (3) in a recommendation that the proposal not 
be accepted. In some cases additional information will be needed before a decision to 
approve or disapprove can be made. 

All proposals modified in the appraisal process are returned to the originating institution 
for further consideration. If the originating institution concurs in the modifications, the 
proposal is approved. The approved proposal is then usedto negotiate a grant when prior
approval of the concerned government has been received and when funds are available. 
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Chapter 3 - RESEARCH GRANTS 

300 GRANT NEGOTIATION 

Representatives of the USI)A will meet with representatives of the institution, preferablyand whenever possible, at the institution where the research is to be conducted. Therepresentatives of the USDA will be capable of discussing the technical aspects of the 
work and administrative and fiscal matters. 

The purpose of this visit is (1) to discuss procedures to be followed in carrying out theresearch; (2) to ascertain more definitely the personnel, equipment, facilitiesand theinstitution proposes to use in conducting the research; (3) to familiarize the institutionwith the general provisions of the program; and (4) to establish the amount of funds
needed to finance the project. Such visits by representatives of the USDA present anopportunity for the representatives of the institution to ask any questions they haveregarding the program to secure information useful in conducting the project. 

301 GRANT PAYMENTS 

Grants are authorized for fixed total amounts to meet the estimated costs for the life ofthe project. Payments are made semi-annually to the institution for the period of the 
grant. An initial advance payment is made at the beginning of the grant to cover
estimated costs for the first period. Semi-annual reports of expenditures and reportsresearch progress, including estimates 

of 
of financial needs for the ensuing 6 months, arerequired from the institution. On the basis of these reports, further paymentsare authorized. Payments are always in the currency of the country'where the grantee 

institution is located. 

302 GENERAL PROVISIONS 

GLneral provisions have been d-2veloped which are applicable to all grants under this program. These General Provisions are usually discussed when a grant is negotiated.It is important that they be fully understood since an institution must agree to them when
acceptinig a grant. A descriptive sample version of the General Provisions follows : 

A. Duration. The grant starts on the day the grant letter is signed and dated by the
authorized representative of the grantee organization. shall remainIt in force andeffect until completion of the agreed research, but shall not exceed the number of years stated in the grant letter or any amendment thereto. However, the grant maybe terminated at any time by mutual agreement of the grantee and the DeputyAdministrator for International Research, Office of Irternational Cooperation andDevelopment, U.S. Department of Agriculture (hereinafter referred to as the Deputy
Administrator), or by the Deputy Administrator alone for good cause. 
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B. 	 Maximum Obligation. The maximum obligation of the United States Government 
shall not exceed the total amount of the grant or any amendments thereto. 

C. 	 Payments. An advance payment in the currency of the country of the grantee will 
be made as soon as possible after receipt by the Deputy Administrator or his regional
office repreprcsentative of tlh signed and dated origiial grant letter. Payments other 
than the first advance payment will be made upon receipt from the grantee of 
satisfactory research progress reports and fiscal repcrts as required elsewhere under 
these General Provisions. 

D. 	 Accounting for Funds. Payments made by the Government and the expenses charged 
against such payments for the purpose of the proposal identified in the grant letter 
must be recorded separately in the accounts oF the grantee organization. Such funds 
may be used only for the purposes outlined in the proposal identified in the grant
letter. Expenditures will be supported by receipts or other appropriate documentation. 
It would be useful for the grantee to keep a separate set of account books of expenses 
charged to the grant. The grantee will also keep a separate record of any interest 
earned on grant funds. Such interest must be returned to the Treasury. 

At the completion of the grant, a statement of financial condition will be prepared
by the Deputy Administrator for concurrence by the grantee organization. It is 
recommended that records and accounts be established and maintained so as to 
accommodate the requirements of the fiscal report. 

E. 	 Unspent Grant Funds. At the end of the grant period any grant funds in the 
possession of the grantee organization not spent or firmly obligated (committed) for 
payment of expenses are to be returned on request. 

F. 	 Reporting Requirements. For each year of the grant, two fiscal reports showing the 
amount of grant fLunds spent and two technical reports showing the progress of the 
research are to be submitted by the grantee. Detailed information and instructions 
concerning the preparation and submission of these reports, including reporting dates,
will be provided to the grantee promptly after the original grant letter is signed and 
returned from the grantee institution. At the completion of the grant, a final (rather
than an annual) report will be required covering the technical aspects of the research 
perform ed during the entire period of the grant. In addition, the grantee will furnish 
such other reports relating to the grant funds and to the grant research as may be 
required by the Deputy Administrator. All reports must be prepared in English. 

G. 	 Access to Facilities, Records, and Accounts. Accredited representatives of the United 
States Government shall have access at any reasonable time to laboratories, offices, 
or ot'her facilities relating to the project. Such data, information, records, reports,
and Lcounts will be retained and made available for further reviews a minimum of 
2 years beyond the completion date of the grant. Officers and employees of the 
granter organization, or other personnel assigned to or engaged in the conduct of the 
project, Thall be available for consultation with such reprcsentatives at any reasonable 
time. 
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H. Research Assistance. The grantee organization is responsible for performing theproposed research in an effective and efficient manner. No contract, grant, or otherarrangement shall be made by the grantee with any other party for performing all or any portion of the research except as may be authorized by the Deputy Administrator. 

I. Travel. Grant funds may be used to finance travel of grantee representatives neces
sary for the effective conduct of the research. Such travel within the country wherethe research is being performed should be in accordance with the regulations orregular procedures of the grantee organization. Travel outside such country must
be previously authorized in writing by the Deputy Administrator. 

J. Capital Assets. The use of' grant funds is authorized for the purchase of capital
assets identified in the negotiation documents. No additional capital asset items may be purchased from grant funds, and the total amount indicated for capital assets 
may not be exceeded except as may be approved by the Deputy Administrator. Atthe completion of the grant, the United States Government reserves the rightappraise all capital assets purchased entirely with grant funds and 

to 
to determine their

disposition. In rr e the grant is terminated prior to its normal expiration date, thedisposition of capital assets purchased in part with grant funds will be determined 
mutually. 

K. Publication of Rese:trch Results. Results determined as not supporting a U.S. 
patent application may be published either by the grantee or the U.S. Government insuch manner and wherever considered most feasible. Manuscripts prepared by thegrantee shall be furnished the USDA in triplicate, with at least one copy in English,
when the article is submitted for publication. The grantee will also give the nameof the joLrnal to which the paper has been submitted. The preparation, content,editillg, approval, and publication of such manuscripts are the responsibility of thegrantee. Review of these manuscripts prior to submission for publication will notbe made by the USDA unless specific request is made for review and comments.All manutscripts prepared by the grantee and related reprints are required to contain 
a footno.te suLh as "This research has been financed in part by a grant made by the 
United States Department of Agriculture, Office of International Cooperation and
Development, authorized by Public Law4'0," (or under joint Board agreement as
applicable). Upon publication, copies of reprints shall be furnished to the DeputyAdministrator or his regional representive in the number requested by the USDA. 

L. Patent and License Rights. Any patentable results which develop from research 
under the grant must be made available to the public in Unitedthe States. TheDeputy Administrator will determine how this will be done. In countries other thanthe United States, the grantee institution may secure patents on the results from thisresearch; but the U.S. Government must be granted worldwide, nonexclusive, irrevo
cable, royalty-free license to use the patent for U.S. Government purposes. 

To enable the Government to file a patent application in the United States, the 
grantee organization agrees: 

-33E

http:footno.te


(1) 	 to advise the Deputy Administrator promptly as soon as results which may be 
patentable have been obtained under the grant. 

(2) 	 to cooperate, when requested, in the preparation and processing of a U.S. 
patent application. 

(3) 	 to prepare and/or sign any necessary papers relating to the U.S. Government 
application. 

(4) 	 to secure tile cooperation of any employee of the grantee institution necessary 
to make a U.S. patent application. Any such cooperating employee may not 
receive additional pay from the United States for services furnished while 
assisting in development of a U.S. patent application. 

M. 	 Prior Grantee Country Requirements. If the laws of the country of the grantee 
require that patent applications on inventions made in that country be first filed 
there before any such applications are filed abroad, the grantee shall promptly take 
appropriate steps to preserve the right of the U.S. Government to obtain a patent in 
the United States and to receive the benefit of the earlier filing date under the 
Lisbon 1958 Revision of the International Convention for the Protection of Industrial 
Property. This shall include promptly filing a patent application in the country
of' the grantee and, as soon as possible thereafter, furnishing the Deputy Administra
tor a certified copy of the application and a certified translation, when the original 
application is not in the English language. 

N. 	 Expenses for U.S. Patent. Expenses required to secure a US. patent are a respon
sibility of the United States. These include the cost of prior art searches, the formal 
preparation and filing of applications, the determination of questions of novelty,
patentability, and inventorship as well as other functions of a U.S. patent attorney. 

0. 	 Prohibition Against Certain Fees. The grantee organization warrants that no person 
or selling agency has been employed or retained to solicit or secure the grant upon 
an agreement or understanding for a commission, percentage, brokerage, or contingent
fee, excepting bona fide employees or bona fide established commercial or selling
agencies maintained by the organization for the purpose of securing business. For 
breach or violation of this warranty, the Deputy Administrators shall have the right
to annul the grant without liability, or in his discretion, to deduct from the agreed
amount or consideration, the full amount of such commission, percentage, brokerage, 
or contingent fee. 

P. 	 Personal Benefits. No member of or delegate to the U.S. Congress, or resident Com
missioner, shall be admitted to any share or part of the grant or any 	 benefit that 
may 	arise therefrom, unless it be made with a corportation for its general benefit. 
United States law requires this provision. 
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Chapter 4 - GRANT REPORTING PROCEDURES 

400 REPORTS - GENERAL. REQUIREMENTS 

All grantees are required to furnish research, fiscal, and trip reports. Reports should be
written in English and submitted promptly in accordance with the following instructions. 

401 SEMI-ANNUAL RESEARCH REPORTS 

Semi-annual progress reports are submitted after the first six months of research conducted 
under the grant. They serve as interim measures of progress being achieved and more
fully described in annual reports. Subsequently, they are submitted six months after each
annual report unless otherwise agreed to at the time of the negotiation. Semi-annual 
reports are required in original and four (4) copies on a prescribed Form OICD-29 (Exhibit
401). 

402 ANNUAL RESEARCH REPORTS 

The annual research report is submitted one year after the start of the project and annually
thereafter except at the end of the final year of the grant, when a final report is prepared.
Suggestions for content and arrangement of the annual report are given here to serve as a
guide. It is well understood that with certain types of projects the suggested form of
reporting may be difficult to employ or may be entirely unsuitable. For example, when
there arc several somewhat unrelated pieces of work to be included in one report, the
experimental procedure, fesults, and discussions might be consolidated for each piece or 
segment of work, and the different segments reported consecutively. An entirely different
form may be more suitable for reporting projects on plant or insect collections. Neverthe
less, a '2niform method of reporting provides advantages, and cooperating institutions are
urged to use this reporting procedure whenever another method is not more practical. 

The report should be prepared in single-space typing with at least two copies signed by the 
principal investigator and the official authorized to sign for the grantee institution. A total
of ten (10) copies are required, including photographs, charts, tables, and other attachments.
The format recommended and suggestions for preparing the annual report follow : 

A. Title Page. The following information should be tabulated on the title page 

I. Name and Address of Reporting Institution 
2. Name of Principal Investigator 
3. Project Title : 
4. Project and Grant Numbers 
5. Project Starting Date : 
6. Scheduled Life of Project 

-339



7. 	 Dates of Research Period Covered .by Report 
8. 	 Cooperating Scientist 

(a) 	 Name: 
(b) 	 Location 

9. 	 Project Objectives (very brief) 

B. 	 Summary. This section (approximately 500 words on a separate page) of the report is to 
be a 	clear and concise statement, in non-technical language, of research accomplishments
since 	the start of the investigation and not just for the period covered by the annual 
report. The summary should include an explanation of the problem, results of
research to-date, and a discussion outlining significance of research results and benefits 
to be 	derived from such results. Particular emphasis should be given to significance
of research results rather than merely reporting number of measurements, analyses, or 
experiments conducted or describing routine operations. 

C. 	 Detailed Report. It is suggested that this section of the report be prepared in a style
similar to scienitfic papers for publication, except that it should contain more substan
tiating data and other details than would normally be used in such publication. There 
is no 	need to report every individual experiment or to describe routine operations,
techniques, or calculations ,whre...identification by name or reference would be suffici
ent. Where new procedureN have been developed, old procedures modified, or unusual 
measurements or calculations made, these should be described with sufficient detail toenable other trained scientists to conduct similar operations. Where possible, experi
mental results should be presented in either tabular or graphic form. If new or
modified equipment should be developed, a detailed description, preferable with
drawings, should be included. is suggested thisIt part of the report consist of the 
following sections 

(1) 	 Introduction. A concise statement of the problern, a brief summary of previous
knowledge in the field of research, and any 	other pertinent information. 

(2) 	 Experimental Procedures. Description or identification of procedures in accor
dance with suggestions given above. 

(3) 	 Discussion. An incisive discussion of significance of data obtained, a theoretical 
interpretation of the data, a presentation derived obtainedof information from
the original data, and a discussion of and reasons for difficulties encountered. 
Patentable material and patent applications should be discussed in some detail.
This section should not be a summary of results presented in I) a 

(4) 	 Results. Presentation of pertinent data clearly and concisely in accord with the 
suggestions given above. 

(5) 	 Relevance to other work in the grantee's country. 
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(6) 	 Conclusions. A brief statement of one or two paragraphs describing the present 
status of the project in the light of presented data. 

(7) 	 Plan of Future Work. A brief outline of the research to be undertaken and the 
approach to be used during the coming year. 

(9) 	 List of Scientists. List scientists and technicians who actively participated in 
the research and the percentage of their time devoted to the project during the 
annual report period. 

(9) Publication. List the total papers submitted for publication during reporting
period. Indicate name of author(s); title of journal or publication, volume, page,
and year; and state whether the manuscripts and reprints have been submitted to 
the Regional Research Office in your area. 

403 FINAL RESEARCH REPORT 

A good final report is essential to the successful completion of a project. It is important
that sufficient time be allowed by the grantee for preparation of a complete, clear, and
well-organized report before the completion of the grant. The final report should be suit
able 	for publication and include all pertinent data, and should summarize the work done,
results accomplished, and conclusions reached. Final reports are considered public infor
mation, and a copy is deposited in the National Agricultural Library of the USDA. 

Suggestions and rccommendations for preparation of a final technical report follow 

A. 	 Content. Careful attention should be given to the material included in the report.
Essential data should not be omitted. Generally, graphs, tables, and photographs
should be included or inserted into an appendix even though they may have been
included in an earlier report. The report should provide completea and logical
story of the work done and its significance. It should be written in a manner that
will allow the reviewer to follow the presentation of the research data without the 
necessity of frequent reference to nun.erous publications and earlier reports. 

In most cases, one year will have elapsed between preparation of the last annual report
and the final report. Any new data obtained during this intervening period should be
reported in the same detail as in the annual reports. It is suggested that these new 
data be included as an appendix to the final report. However, they may be placed in 
the body of the report if this seems to be a mote desirable procedure. 

Data 	obtained during the early years 	of the project should be re-evaluated in the light
of later experiments to be sure that no points have been orimportant overlooked 
given improper emphasis in earlier reports. 
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B. Translation of Reports into English. When it is innecessary to prepare the report 
one language for translation into English, extreme care should be used to avoid any
changes in meaning or emphasis during the translation. Technically trained translators
should be employed and ample provision made for discussions between the translator 
and research worker. A copy of the report prepared for translation should be sub
mitted along with the number of English copies required in grant correspondence. 

C. General Considerations. It is preferred that the final report be prepared in single 
space typing. Two copies must be signed by the principal investigator and by the
official authorized to sign for the grantee. A total of twenty (20) copies, including
charts, tables, and other similar attachments, are usually required. At least five (5)
of these copies must have a complete set of all photographs that are used for illustra
tive purposes. 

D. Format. The following fornat should be used in those cases where the information 
lends itself to this type of presentation. In cases where this is not suitable or appro
priate, it may be modified to the extent necessary to provide a clear record of research 
activities and accomplishments during the period of the grant. 

(I) Title Page. 

Designation as final technical report
 
Project Title
 
Name of principal investigator
 
Name and address of reporting institution
 
Project number
 
Grant number
 
Dates of rescarch, period covered by report
 

(2) Summary. Beginning on a separate page, this section should consist of a short,
clear statement in non-technical language of research accomplishments during the
entire life of the investigation. The summary should include an explanation of 
the problem, statement of research accomplishments without supporting data,
and brief discussion of significance of research findings. 

(3) Detailed Report. This section of the report is intended for scientists well 
acquainted with the field of research. This section may be divided as follows : 

a. Introduction. A short statement of the problem, a brief summary of 
previous knowledge in the field, and other such pertinent information. 

. Results. Presentation of data in a clear, orderly manner. Detailed data
covering research accomplished since submission of last annual report may be 
included here or. preferably, in an appendix to the report. 
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c. 	 Discussion. In this section, the author should describe significance of the 
results, effect these results may have on related fields of research, problems
encountered, and reasons for these problems. Patentable ideas and patent 
applications should be discussed in some detail. 

d. 	 Conclusions. The author should state briefly the conclusions he has drawn 
from his data. 

e. 	 Need for Additional Research. List any phase of the research on which 
additional work is desirable, including observations which could not be 
pursued. 

f. 	 List of Scientists. List scientists and technicians who actively participated 
in the research and the percentage of their time devoted to the project. 

g. 	 List of Publications, Patents, and Paten( Applications. Itemize all publi
cations resulting from this research, giving exact title, authors, journal,
volume, page number, and date. State whether the manuscripts and 
reprints have been submitted to the Regional Research Office for your 
area. List pertinent data about all manuscripts, both complete and 
incomplete, that are being considered for publication. Patents and patent 
applications should be included in this section. 

h. 	 Graduate Students. Give the number of graduate students who assisted 
in the conduct of the research and a list of graduate degrees received 
during the life of the grant. 
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404 FISCAL REPORTS 

This report is submitted in original and three(Exhibit 404). (3) copies on tie prescribed Form OICD-31It should accompany the seni-annualresearch repurt, as research report or theappropriate. annualFiscal report should be submitted promptly at theclusion of each reporting period since additional
project cannot 

grant funds to continue the research
con

be made available until such reports have been received.
 

All charges against grant funds 
are to be reported in local currencies. Instructionscompleting the prescribed form (Exhibit 2) follow: 
for 

Block I - Name of the grantee instilition, the department performinginvestigation, the researchand the complete address, including a postal (zip code) or zonenumber, if one is :as,igned to the given address.
 

Block 2 -
 Grant number as it appears in the upper right corner of the letter offeringthe grant and as accepted on behalf of the institution.
 

Block 3 -
 Amount specified in the grant letter for financing the research project.
 
Block 4 -
 Number of the fiscal report. This should be No. 1,2,3, etc., showthe report covers to thatthe first, second, third, etc., reporting period tinder thegrant.
 

Block 5 - Inclusive dates ofl
period covered by the fiscal report, month, day, and year. 
Block 6 Title of the research investigation as stated in grant letter. If lengthy,

abbreviate, sho\ ing essential identification.
 
Block 7 - Total amount of all grant funds 
 received from beginning of grant to the lastdate shown in Block 5.
 
Block 8 
 Total of all charges, less any adjustments or disallowances, made against the 

grant funds from beginning of grant to last date shown in Block 5.
 
Block 9 
 Actual balance of grant funds on hand at the end of the report period. 
Block 10 Estimated amount needed from the grant to finance the research costs for theperiod from the last date shown in Block 5 to the end ofperiod. the next reportingAny unusual expenses or requestswould be indicated as necessary 

for funds in larger amounts thanby the fiscal report should be explained inseparate statlement attached ato tile liscal report. 

The following instructions, concerned mostly with Part I of the fiscalcosts of a recurring report form, cover
nature and include all costs d",scussed during negotiations except 
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travel outside of country in which researcii is being conducted and capital assets as iden

tified in the grant or as subsequently approved. 

Actual salary and benefit costs charged against Research Agreement funds forBlock 11 
all persons working on the research project, identified by name and title. 

Included are all charges for payments, salaries, wages, fees, allowances, 
benefits, insurance to all persons engaged on the research project. Only 

Part-timepersonnel cost for time worked on the project should be included. 

services should be indicated as a percentage of full-time work. Honorarium 

for principal investigator and co-principal investigator, if approved, should 

be in this block. 

institution for travel and trans-Block 12 - Include under this item amounts paid by the 
within the country for persons working on the researchportation expenses 


project.
 

Include in this item costs for all services performed by other individuals orBlock 13 
under formal or informal contractual arrangement. Thisorganizations 

includes analytical services; facility renovation; printing, reproduction, and 
Itemize by category.translations; repairs to equipment, vehicles, etc. 

Block 14 - Total cost charged to Research Agreement funds for 	 supplies and materials, 
such as glassware-, chemicals, fuel, small-cost laboratory equipment, experi

mental animals, forage, and other supplies necded for the project. 

Block 15 - Include miscellaneous direct cost items not identified above, such as rents 

and transportation of things. If several classifications are included in this 

total, attach an explanatory sheet. 

Block 16 - Total of recurring costs as reported in Blocks 11 through 15. 

Block 17 - This allowance is to provide for costs that cannot reasonably be allocated to 

direct cost, such as expenses for utilities, general administrative and personnel 

support, maintenance, typing and secretarial services not otherwise estimated, 
postage for correspondence, and any other costs of a general nature. These 

amounts cannot exceed the agreed allowance or percentage indicated in cost 

estimates. 

Block 18 - Actual purchase cost of approved non-expendable capital assets described in 
list attached to the Research Agreement. Any proposed use of grant funds 

for purchase of capital assets not listed in the grant document requires prior 

authorization from the Program Leader, Special Foreign Currency Programs, 

IRD:OICD. 

Block 19 - Amount expended for authorized travel outside the 	 country of the grantee 
necessary for the effectiveinstitution. Such expenses may be allowed only when 

conduct of the research project. 
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Block 20 - Total of all charges against the grant funds for the 	reporting period shown in 
Block 5. 

Block 21 - Interest, premiums, or commissions earned on bank deposits of grant funds 
from start of grant. 

Blocks 22
 
to 27 - Self-explanatory: signature, titles, and dates. 

405 TRIP REPORT 

Every person using grant funds to visit another country or countries is required to prepare a 
report on his travel. Included in the report are names of persons and institutions visited, a 
statement of accomplishments, decisions or conclusions reached, and any other information 
of value to the research project. Within I month after the end of the trip, five copies of 
this report should be submitted. The actual cost of the completed travel should be 
included in the report. 

406 SUBMISSION OF REPORTS 

Reports described above should be addressed in the same manner as initial research 
proposals. 

407 NUMBER OF COPIES 

Report should be written in English and submitted promptly in accordance with instruc
tions. 

A. 	 Semi-annual progress. The original and four (4) copies. 
B. 	Annual research. Ten (10) copies. 
C. 	 Final research. Variable number - up to twenty (20) copies as required by grant 

correspondence. 

D. Fiscal. Original and three (3) copies. 
E. 	 Trip. Five (5) copies. 
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U.S. DEPARTMENT OF AGRICULTURE 
OFC. OF INT'L COOPERATION & DEVELOPMEJT 

1. TOTAL -AMOUNT OF 
GRANTI 

1 2. PREVIOUS 
PAID 

AMOUNT 3. PROJECT NO. 

INTERNATIONAL RESEARCH DIVISION 

RESEARCH PROGRESS REPORT-P-L. 480 4. AMOUNT OF CURRENT PAYMENT REQUESTED 6. GRANT ORCONTROL NO. 

6. NAME OF INSTITUTION 7. REPORT PERIOD 3. REPORT NO. 

A. FROM B. TO 

9' PROJECT TITLE 
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Chapter 5 - GUIDES AND REQUIREMENTS FOR TRAVEL 

500 TRAVEL OF GRANTEES 

Any travel requested by the grantee must be necessary for the effective conduct of the 
research project. Although purposes and cost estimates for such travel may have been 
included in the initial research proposal and subsequently ratified by the negotiations,
steps must be taken during the course of the research to request approval for travel to
be performed outside of the grantee country. Travel within the where thecountry
research is being conducted is applied for/or performed in accordance with the regulations 
of the grantee institution. 

The travel of a grantee scientist to the United States is authorized for the primary purpose
of consultation with USDA and other scientists who are qualified in the field of research 
specified in the grant. Applications for such travel or travel to third country institutions 
will be considered and permitted if the benefit to the grant is clearly recognized. 

500.1 	 Requests for Authorization to Travel. Requests for authorization to travel outside 
the grantee's own IRD:OICD,country must be received by Hyattsville, Maryland,
at least five (5) months in advance of the proposed trip. Requests should be 
addressed and mailed to the same offices as are stipulated for submission of the
initial research proposal (Section 202). Failure to make a timely request may 
result in disapproval of the travel. 

All 	 requests for travel authorization should be submitted in an original and 
three (3) copies and contain the following information 

a. 	 Project and grant numbers and title 

b. 	 Name and address of institution 

c. 	 Name, date of birth, place of birth, citizenship, title of proposed traveler, 
and his responsibilities to the project. 

d. 	 Approximate dates proposed trip is to begin and end. The. length of stay in 
the United States will vary depending upon the number of institutions 
whose scientists are qualified to advise on the research conducted by the 
grantee. A trip of up to 21 days is usually considered adequate to meet the 
needs of a project. 

e. 	 Estimated costs of travel, itemized as to fares, subsistence, accident and 
sickness insurance, etc. Indicate class of proposed transportation and type
of transport; i.e., air, land, or sea. Use of less-than-first-class air accommo. 
dations is required in most cases. 
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f. 	 Any necessary approval by the Government of the grantee for conversion oflocal currency to dollars or to other foreign currency for travel expenses isthe 	responsibility of the grantee. It should be stated whether approval has 
been obtained. 

g. 	 Statement by appropriate institution authority that traveler is, or will be,covered by adequate accident and 	sickness insurance while in travela status.
Note: Insurance must be valid in country or countries or travel. 

h. 	 Statement naming accompanying traveler(s). Altlhough grant funds may not
be used to finance travel for members of the family of an authorized traveler,the 	request should state whether the traveler will be accompained by members
of his family or by professional colleagues traveling on other funds. 

i. 	 Justification for the proposed travel, indicating in 	 detail why the trip is
expected to be of benefit the research project.to 

j. 	 An itinerary showing person (s), laboratory (ies) and office (s) of the USDAto be visited. If it is considered necessary to visit other research institutions,include also the names and addresses of these organizations. The itinerary
submitted by the grantee may be revised by the appropriate regional office 
or the International Research Division, OICD, l-yattsvillc, Maryland. 

k. 	 For all foreign Grantee travel: 

Traveler submits as soon as it is available a travel schedule to IRD:OICD,
Hyattsville, Maryland for each location to be visited, showing: 

1. 	 Proposed flight numbers (or pertinent information if by other mode of 
travel). 

2. 	 Dates and times of arrival. 
3. 	 Dates and times of departure. 

1. 	 Statement of approval of the proposed travel, signed by appropriate authority
of the grantee institution. 

500.2 Notification of Authorization for Travel. Notification that travel has been autho
rized should include specific .persons or places to be visited. The traveler isobligated to include such visits in the final itinerary for the trip. Severalactions by the traveler are necessary after he has received notification that his 
proposed trip is approved: 

a. 	 Taking into consideration suggestions and requirements for certain visits
specified in the authorization for travel, the traveler should prepare a finalitinerary, indicating firm dates and the amount of time to be spent at each 
place. 
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b. 	 For Grantee travel outside the country but not including U.S. 

I. 	 The traveler should communicate well in advance of actual departure 
date directly with the various individuals to be visited. Traveler 
should give approximate dates of proposed visits and subject matter to 
be discussed. Two copies of such correspondence should be sent to the 
Regional Research Office administering the grant. 

2. 	 A confirmed itinerary should be forwarded at least four (4) to six (6)
weeks in advance of actual departure to tile same office from which 
travel authorization was received. 

3. 	 Traveler arrangcs all travel and hotel reservations. 

500.3 	 Expenses Allowable for Travel Betwen Countries. Since grantee institutions have 
different regulations governing travel, it is not practicable to establish a single set 
of rules to cover allowable expenses between countries. fherefore, it is the 
general policy to authorize expenses of such traxeI on the basis of the rules and 
regulations applicable at thc institution and in the country of the grant. 

a. 	 Class of Accommodation. An exception to this general policy relates to fhe 
use of air travel. For most air travel, U.S. Government regulations require 
use of less-than-first-class accommodations. Therefore, less-than-first-class 
accommodations will be used by all grantee travelers when available unless 
there are extenuating reasons to the contray. Any requests for an exception 
to this requirement must be supported by a strong justification. Traveler 
should 	 take this into consideration in developing information required above. 

b. 	 Per Diem. As a further exception to the general policy on travel expenses, 
tra~elers will be expected to subsist on a per diem authorized in accordance 
with accepted practices of fhe grantee institution, but not at a rate exceeding 
that prescribed in the United States by Standardized Government Travel Regu
lations for travel in other foreign countries. 

c. 	 Benefit to Research Project. Grant funds may not be used to pay the expenses 
of any travel ihich has little or no direct relationship to the research being
carried out. While it is recognized that experience and education secured 
during sabbatical leave or study tours may have value to an investigator con
ducting research on a grant project, authorization to use grant funds for travel 
associated with such leaves orstudy tours will not be granted. Authorization 
to use grant funds will not be issued when the proposed travel is solely to 
attend an international congress or conference, except under unusual and 
special conditions. 

500.4 	 Payment of Travel Expenscs. Grant funds may be used for all necessery travel 
costs directly connected with authorized travel and as approved by the appropriate 
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official of the grantee institution in accordance with its rules and regulations. A 
statement showing totals for transportation, per diem, or actual subsistence costs,
accident and sickness insurance premiums, and incidental travel expenses, such as
taxis and airport fees, should be attached to the original copy of the fiscal report
for the period in which such expenses are paid. 

When some of the costs of the authorized travel are borne by other sources (spon
sors of national or international conferences, the grantee research institution itself, 
or foundations), report such costs and sources in the fiscal statement. 

500.5 Failure to Travel. Occasionally, a traveler is unable to perform authorized and 
approved travel to the United States because of illness or for other reasons. Failure 
to make an authorized trip within 45 days of the final scheduled time serves to
cancel the athorization granted. If the traveler wishes to make the trip at a later 
date, a new request for authorization must be submitted. 

500.6 Report of Travel. Instructions for content, number of copies, and expected date of 
submission are set fourth under Section 405 (Trip Reports). 

500.7 Use of Air Carriers. U.S. Law now requires that all travelers under our research 
grant program use U.S. flag carriers, wherever these operate, outside their own
country. The traveler will have to pity from his own pocket for any unauthorized 
use of non-American flag carriers. If. for personal reasons, the traveler plans to 
deviate from the approveu route, tnen tnat portIon1 o tne transportation cost mnust 
be paid by the traveler personally. 
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ANNEX L
 

Proposed Training at the Snake River Conservation
 
Research Center at Kimberly, Idaho
 

on
 
Biotic Reclamation of Sodic Soils
 

I. 	 Justification
 

Over 25 percent of 
the irrigated land in Fakistan's Indus 
Basin has sufficient sodium in the soil to make water and

soil 	 management difficult and reduce crop production. 

II. 	 Objectives
 

To provide two persons with knowledge of the basic concepts, 
equipment and experience needed to: 

(a) 	 identify crop species which are able to give good
yields on sodic soil and produce high C02 levels in the 
soil; 

(b) develop water and soil management practices which will
 
optimize these C02high levels, use them to solubilize 
Ca++ from the lime in 
the soils and displace Na+ from
 
the soil;
 

(c) 	 adapt these practices to the needs and 
resources of
 
farmers so that the practices can be extended by exten
sion personnel. 

III. 	Types of 
Studies to be Conducted
 

A. 	 Results of studies utilizing fodder crops (such as 
Di2 ene fUgsca in Pakistan and Sordan in the 	U.S.) on
 
improvement of sodic soils will 
be collected and re
viewed by the trainees, their supervisors, and Dr. C.W.
 
Robbins.*
 

B. 	 Lysimeter Studies at the Snake 
River Conservation
 
Research Center (SRCRC): Diplechne 
fusca (Koller
grass) , a sorghum-sudan grass hybrid (Sordan), and
 
other crops which grow vigorously in sodic soils will
be 	 grown in sodic, calcareous soils in lysimeters,
irrigated at 1.2 and 1.5 times ET. Growth rates, C02
 
levels in the soils, Na+ and Ca++ 	 in the soil, water 
and 	leachate, and iniiltration rates will 
be determined
 
as a function of time. 
 The data will be used to fur
ther refine a computer model which Dr. 
 Robbins has
 
developed for this system and to provide the second 
trainee with experience in using computers for modeling 
purposes. 

*Soil Scientist, USDA-ARS, Snake River Conservation Research Center,
 
Kimb'_rly, Idaho. 
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C. 	 Field Studies at SRCRC (during the following spring and
 
summer) - Grain sorghums, grasses, and other crops for 
whi~h there is evidence for vigorous growth capabili
ties in saline soil will be grown both at the Center
 
and at the sodic Rock Creek site to determine and 
compare their capabilities for developing high C02 
levels in the soil, achieving good yields, and 
increasing water intake rates of sodic soils. 

D. 	 Field Studies in Pakistan: Sordan, Kaller grass and 
cther crops which indicate good potential will be used 
to reclaim sodic soils, comparing them with recommended 
gypsum treatments. Irrigation rates providing
 
different leaching fractions will be evaluated. First
 
approximation recommendations including crop species
 
and variety, and water management will be developed for
 
effective reclamation of sodic soils.
 

IV. 	 Schedules
 

As soon as possible, one trainee would be selected from Mona 
and one from KIM. They will survey studies on biotic and gypsum 
reclamation of sodic soils in Pakistan. They will then come to 
the U.S. One will go directly to the SRCRC and begin working 
with Dr. Robbins on biotic soil reclamation studies in lysimeter 
and field studies (6 to 9 months). He will stay there through 
one growing season and will then return to Pakistan using 
experience gained and results of his SRCRC studies to design and
 
conduct similar studies.
 

The other trainee will be selected by his agency for degree 
training in Soil Science that will begin at the University of 
Idaho during the 1985-86 academic year. He will go to the SRCRC 
during the following summer and study with Dr. Robbins for the 
cropping season. He will then return to Pakistan in October of 
1986 and conduct studies there. The studies at the SRCRC and in 
Pakistan will form the basis for 	 thesis in Soil
his M.S. Science
 
from the University of Idaho, which should be written before
 
September, 1987.
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