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FOREWORD
 

This - "Participant Training Plan" 
- is submitted under
 
the terms of contract 391-0467-S-00-3035-00 dated September 13,
 
1983 between the Contractor and the United States of America
 
Agency for International Development, USAID/Islamabad.
 

The objective of the contract was to identify training
 
options for strengthening the capabilities of personnel in
 
Federal and Provincial Government of Pakistan institutions who
 
are involved in the planning, design and maintenance of irrigation
 
systems and the utilization of water delivered by these systems
 
to support irrigated agriculture. The objective will be reached,
 
in part, through an extensive incountry and external participant
 
training program. As defined in the Contractors scope of work,
 
emphasis has been placed on the external participant training
 
portion. The planning and implementation of incountry training
 
and on-the-job aspects of the program will in large part be
 
supported by the members of four expatriate advisory teams
 
(Engineering, Equipment Management, Planning/Management, and
 
Research) provided as a part of the technical assistance provided
 
under the Irrigation Systems Management Project. The "Plan"
 
supports internal training through the training of trainers and
 
short course incountry offerings from external institutions.
 

The overall training plan support of the Irrigation Systems
 
Management (ISM) Project consists of three basic types of training:
 
vocational, technical and planning/management. The training plan
 
considers both external training (degree, medium and short term)
 
and incountry training. The development of this training plan
 
was a joint effort wherein the contractor assisted USAID/Pakistan
 
dnd the concerned Government of Pakistan (GOP) institutions,
 
Ministry of Water and Power, Provincial Irrigation Departments
 
(PIDs), Water and Power Development Authority (WAPDA), and
 



other supporting and relevant institutions, define and develop
 

a course of action for the life of project (Fiscal year 1983 -


Fiscal year 3989) within the limits of the resources provided
 

under the project.
 

As per the terms of Contract, the Contractor, during the 

period of September 19, 19d3 - December 5. .983 under took the 

following course of action -

A. 	 September 19 - 23, 1933 - Conferred with: 

Agency for Tnternational Devc-lopment (ATD/W),Office 
of Technical rsourct~s; Asia Bureau,Office of 
Agriculture; Water Resoilrces Dvision, Bureau for 
Science and Teahnolo9 ,;Offioc of International 
Training, Bureau for Science_ and Technology;BIFAD 
support Office, Board for International Food and 
Agriculture De ic:prent (B.]AD) 

United States Department of Agriculture (USDA),Office 
of Internationa I i'ooperation and Development (01CD) 
International Praiiinq Di v.ision 

- Partners for In!ernat:[ona] Education and training 

The purpose to 

1. Identify potential institutions for degree training; 

2. Identify courses/seminars for short-term training;
 

3. Ascertain availabil ity of on-the-job training (OJT) 
Si tes; 

4. Procure appropriate catalogues and materials; and, 

5, Brief orginizations on the projected training 
requ t 	remen ts. 

B. 	 September 26 - October 7, 1983 - On-sites visits with 

- Bureau of Reclamation (BUREC) 
International Training Office, 
Denver, Colorado
 

- Colorado State University,
 
Fort Collins, Colorado
 

- University of Idaho,
 
Moscow, Idaho
 



Washington State University,
 
Pullman, Washington
 

University of California,
 
Davis, California
 

- Utah State University,
 

Logan, Utah
 
The purpose of the visits and conferences to ascertain
 

each institution's capability or receptiveness to 

1. Formulate programs specific to Pakistan's 

-

requirements; 
2. Modify Master Degree thesis requirements (if desirable)


vis-a-vis special problems and incorporate OJT as part

of study program;
 

3. Allcw Ph. D. candidates to conduct thesis field work
 
in Pakistan; and,
 

4. Acquaint institutions with general training requirements

linder the ISM project.
 

C. October 13 - December 5, 1983 
- Develop in Pakistan in
 
-lose cooperation and accord with the GOP and USAID/Pakistan,
 
* course of action supportive to Pakistan's training needs.
 
T'his was accomplished through 
-


1. A survey of present and projected staffing requirements

and level of training;
 

2. The identification of training shortfalls;
 
5. An assessment of candidate availability;
 
4. Ascertain the in-country support requirements i.e.


English Language Training (ESL), research support,

selection criteria, post training placement; and,
 

5. Preparation of the training plan which will include

identification of training desciplines, time frame,

auocumentation requirements and placement.
 

C. Blair Allen, Consultant
 
3229 Holly Berry Court
ecember 4, 1983 
 Falls Church, Virginia 2204'
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SECTION I - PAKISTAN OVERVIEW
 

WATER AVAILABILITY AND AGRICULTURAL PRODUCTION -


A CRITICAL RELATIONSIUTP CONTROLLED BY ,MAN 

Pakis Laro i nore rLchly erioti'iwd with land resources than 

water resources. water and management areImproved avaiability 
indispensable to productive agriculture and, therefore, to 
satisfactory national econo-mic growth and development. Only a 
very small percentage of water that enttcrs the Indus River and 
its tributaries escapes to the sea, yetvaT areas of fertile 

irrigable land lie either unirriqated or receive far less
 

than teouiredmaximize 

because the water which is available is not efficiently nor 

irrigation water is EQ crop production 

effectively utilized to the extent possible.
 

This situation, coupled with the need to increase agricultural 

production, points to the importance of making optimum use of 
available water resources for irrigation. This must be accomplished 

by integrated management of all parts of -the system, including 

watershed, surface and groundwater storage, delivery, and on-farm 

use. 

A. THE AGRICULTURAL SECTOR
 

Agriculture is the largest sector in Pakistan, accounting
 

for about 32 percent of GDP, employing some 56 percent of the
 

labor force, and contributing approximately 50 percent of export
 

earnings. Irrigation is the single most important factor in
 

agriculture, bringing lands under cultivation which would other

wise, because of insufficienL rain, be left uncultivated or, if
 

cultivated, produce less.
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Irrigated lands account for 75 percent of total cropped
 
acreage and 90 percent of the production of the major crops.
 
On the average, yields on irrigated lands are higher than those
 
Ln rainfed areas. However, crop yields, even in the irrigated
 
-ireas, are low, measuring less than falf of estimated.potential
 
''ields. Cropping intensity, which under irrigated conditions
 
T-hould range from 130 to 150 percent, averages about 10C percent
 
for the Indus Plain. While factors such as inadequate funding
 
for research, less than totally effective extension Programj,
 
and less than optimum availability of off-farm inputs contribute
 

to this phenomenon. Inefficient and ineffective water management
 
is considered to be the principal constraint.
 

Improved seed accompanying the "Green Revolution" led to
 
;iigher yields and diverted attention from the need to improve
 

,:anagement of water. It is important to note that the inherent
 
potential of these higher fertilizer responsive seeds has not
 
1,een realized due: to lack of adequate control of the water supply.
 

The water delivered by the canal system is not utilized
 
productively. Yields per acre, one measure of productivity of
 
water in the system, are low. For many crops, average yields are 
less than those achieved by other count.ies under rainfed conditions. 
1he policy framework has not provided consistent support and in
centives for economic uses of water delivered. For example, even 
though the GOP has initiated a policy of eliminating the fertilizer
6ubsidy and has increased product prices, water rates are low.
 
.,'requently, the amount of water available to farmers is below
 
'optimum and timing of water deliver does not match crop needs.
 

Today it is recognized that improving the management of
 
water for irrigation can no longer be ignored. While additional
 
construction opportunities exist and may be required, it is
 
agreed that a major effort is now needed to manage water so that
 
Bt can be delivered to farmer's field in a way to achieve optimum
 

)ields.
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B. THE INDUS IRRIGATION SYSTEM
 

1. Historical Review
 

An extensive irrigation system was developed in Pakistan
 

in the last half of the 19th and first half of the 20th centuries.
 

Management practices established early on are still followed.
 

Efforts prior to PakisLan's independence in 1947 were directed
 

mainly toward the expansion and improvement of the physical
 

irrigation works. At independence primary aLtention was largely
 

given to completion of the Indus Basin Project, under which
 

required civil works were provided to compensate for the lons of
 

river flows from India. Since, 1955, in a series of five year
 

plans, the GOP has undertaken, with the assistance of numerous
 

donors: (a) projects to further regulate the uncontrolled river
 

flows in the Indus Basin, includin, the construction of the Mangla
 

and Tarbela dams; link canals for intra-basin transfer of waters
 

of major tributaries; and major barrages (diversion dams); (b)
 

improvements of canal systems which supply water to irrigated
 

land; (c) development of groundwater through expanded public and 

private tubewell programs; and, (d) a program to address salinity 

and waterlogging problems through a series of Salinity Control and 

Reclamation Projects (SCARPS). Despite these massive investments 

over many years, Pakistan's system is not yet designed to fully 

maximize agricultural output. 

2. Physical Characteristics
 

Pakistan has the world's largest contiguous irrigation
 

system with a history spanning 3,000 years. The Indus River and
 

its major tributaries supply an irrigation network comprised of
 

three major reservoirs with 15.3 million acre feet total live
 

storage capacity, 19 barrage/headworks, 12 link canals, and 43
 

canal commands. The total length of the canal system is about
 

40,000 miles, feeding a network of approximately 89,000 water

courses. Nine thousand miles of surface,drains constructed to
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to alleviate waterlogging and to control. stormwater runoff, have 
been build over the years. The Incus system also includes over 
13,000 publically installed tubewelis and about 200,000 privatc 
tubewells, which annually pum-p about 34 million acre feet. Tho 
contiguous system commands 34.5 million acres. 

3. Current Problems
 

Pakistan's irrigation system suffers from neglect of
 
both infrastructure maintenance and the institutional framework
 
which shapes public and private sector behaviour and performance.
 
The causes of this situation are multiple, but inadequate
 
budaetary allocations, outmoded policies and procedures, and
 
insufficient training for proffessional staff are the primary
 
constraints. 

a. Deteriorated Canals and Drains 

Canals and drains are in badly deteriorated condition
 
due primarily to the absence of adequate and timely maintenance.
 
Silt deposits have raised the beds of the channels, encroaching on 
the designed freeboard. Embankments, subjected to continuous streos 
from water flow, wind and rain erosion, and human and animal abuse,
 
have deteriorated. These problems are compounded by canals 
carrying quantitie-s of water much greater than their designed 
capacity. ihe, end result, canal breaches with locational floods
 
and interruption of downstream service to large farming areas, is
 
'11serious threat to the irrigation system, the lifeblood of
 
Pakistan.
 

b. Financial Constraints
 

The ability to carry out maintenance is inhibited, for
 
Lhe most part, by financial constraints. As the system has grown
 
and aged, the burden of operating and maintaining it has produced
 
z:severe 
financial burden on iorovincial governments. In perio--:2 o 
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high inflation, budgetary al]ocations have remained almost 
constant, resu].ting in a decline in real terms. 'in addition, the 
cost of maintaiiuinq publically-owned tubewe11s has made additional 
demands on these scarce resouices. While staffing levels have 
been maintained, funds for operation and mtenarnce hove not been 
adequate to keel., up .. reruirements dicbated by time and use.Y th 

RevenF: o4en.-ra i 1ed th. system ha4.s not kept pace withby 
either rising costs or agricultural income. Iin addition, the 
revenue collected by the prv inces becomf.s part of a provincial 
geneial fund w[,. is allocated yearly for all. provincial recurring 
budgets. This pi.!ctice p!-ce t.e. rovinc ial Irrigation Departments 
(P!Ds) in direct comi:'etition funsi vwith education, health, and 
other provincial bodies. It i,-;e t 'J .a moreover, that even if 
the current level of wa -er cae- were ear.marked for direct use 
by the PlDs, the resulting revenie would fa.l, well below the amounts 
needed to cover the rerquired cost c.f an adequate operation and 
maintenance proqram. 

c. Waterloggin . and Salinity
 

Irrigation systems often bring with them the dangers 
of waterlogging and salinity, caused by rising water tables and
 
the deposit of salts following evaporation. Vast areas of the
 
Indus system are threatened by this phenomenon. The problem is 
particularly serious due to minimal slope conditions in the lower 
region of the Indus basin where as 
little as one foot of drop in
 
three niles is found. 

In 1960, the GOP embarked on a program to address 
salinity and waterlogging problems through ofa series Salinity 
Control and Reclamation Prcjects (SCARPs). By 1,980, in six SCARP 
areas, 1.2,000 public tubewells had been installed in fresh ground
water zones and .1,300 in saline zones. An stimated 200,000 smaller 
private tub.wel'l., have coie into u:-: f_ ,he saie areas. T'hese 
tubeweils provide relief to rising ";ate"tab.les, and, in fresh zones, 
rubewells complement surface water for irrigation. A 1978 
survey conducted by the Water and Power Development Authority (WAPDA) 



showed improvement in soil salinity conditions compared to siwilai 
study under aaken in the ea.y i960's. The improvement was larci 
attributed to the leaching effects of increased water supplies.
Drainag.e channels are an intec~ral part of a campaign to combat 

waterlogging and salinity as weil as a means to carry off storm
water. Drains, however, have traditionally had last claim on
 
resources for maintenance, and many are clogged with silt and
 

veqetation.
 

d. Deficient Water Policies and Practices
 

The set of policies governing water and roles of 
federal and provincial institutions in formulating and implementing; 
water policy is a product of over eighty years of history. The 
present canal system has its genesis under the British Colonial 
Government and was constructed with two primary objectives: to 
obtain revenue frow the sale of waste lands and to alleviatec,.,
 
famines by resettling farmers from poor areas. 
 These objectives
 
were best achieved by sprreadincj available water over largea area 
and providing a relatively "sparse" supply to the areas served. 
This origi; mA allocation policy of "water spreading" has more or 
less con Liluld h,. uugh the years and has become accepted as a i:.. t 
within the social, Liolitical and administration contact of the
 
different re{.}J.un: anid the user pup,-!Iation.
 

While the situation has not remained totally static, 
the current situation can be described as follows: 

(i, Despite the addition of storage capacity 
(most recently Tarbela), the emphasis remains on the engineering
 
aspects af water transport rather than water delivery to meet
 
agricultural needs;
 

(ii) The institutional responsibility and concerr
 
for water delivery ends at the final canal outlet (mogha). T11%;
 
institutional vaccum relative 
to water use below the "mogha" i:
 
the irrigated area hias only, within the last several years, bn-c:"
 

http:re{.}J.un
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addressed by the Provincial Agricultural Departments who notdohave the needed resources to assume this responsibility. A
bifurcation of institutional responsibility exists between water 
delivery and utilization. 

(:iii) Wator iihts are product of"hi.st:orical 
accidents, determined by -ie.ecemR1] Ircation is each canal came on stream. These rights stil. "dred to in many areas bear
 
little relationship to 
water requie iGnts; and, 

(i v) The simiisaneov Hse of surface ater andtubewell pumpage, i.ncludijm I, ubl civ-owyd tubewells under the

SCARP program is we.ll
not fp.anned oftn resul ting in wastage of 
water.
 

The combined effect oiL these policies andpractices is that farmers'i have no control over their water supply.Amounts available at finalthe canal outlets vary with season and

the overall level 
of water in the canals. Generally, farmers athead reaches receive ample, even excessive supplies, while those
at the tail end receive considerably less. Wherever his position
along the canal, the farmer must schedul.e his production regime

a somewhat uncertain water 

to
 
supply, rather than scheduling water to 

meet production needs.
 

() The formulation and implementation of waterpolicy and operational responsibili ties arc shared by several federaland provincial bodies. This multifarious system of planning andoperations has contributed [-o the overall problems related to

effective delivery 
 and ef:ficient end-us, of Pakistan's water
 
resources utilized 
Lv irriciatedwa.-ered agricmiture. 

The Ministry of Water and Power, the principal federalbody in the water sector, is charged with rationalizing overallwater and power policy and investment programs. A semi-autonomous 
body, the a!ndWater Power Development Authority (WAPDA), which
falls under the Ministry Waterof and Power, is the planning and 



executing agency for major civil works. 
 It is also the
 
operating agency for the Tarbela and Mangla Dams, the Chasma
 
Barrage, arid the Chasma-Jhelum link canal. Specialized techn.icel 
units within WAPDA are dedicated to: ;verall. planning and system,, 
analysis; hydrologic studies; surveys and research on water and
 
agriculture; flood prediction; 
 and, design and construction of
 
major works.
 

Provincial governments have a role in formulating
 
national water policy through consultations with the Ministry of 
Water and Power. Water charges are levied, collected, and become 
part of general revenues under provincial agencies. The Provincirt 
Irrigation Departments (PIDs) are charged with operation and 
waintenance of the irrigation system within each province. 
Provincial Agricultural Departments provide extension services to
 
water users as well 
as manage a special program for watercourse
 
3-*ehabilitation and maintenance. 

C. WATER MANAGEMENT OUTSIDE THE, INDUS SYSTEM 

Areas outside of the Indus System must not be neglected
 
if Pakistan's water resources are to be thoroughly and equitably 
utilized. 
Large tracts of Pakistan in all provinces lie outsid,.
 
canal irrigated areas, necssitating, other irrigation techniquc' 
and technologies. Research and development of these "other" 
irrigation practices have largely been ignored. 

It if becoming increasingly clear waterthat management 
problems associated with dryland agriculture are, in many cases:
 
oirectly related to the integrity of the Indus System. 
Better
 
ut.ilization of land notarable promises only increased agricultuai 
p::oduction and income for inhabitants of these areas but also
 
;-ierves as a means of protecting the watershed and controlling 
periodic floods. The capability to make optimum use of water 
resources for agricultural production in all 
areas must be
 
i:iddressed.
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D. POLICY OPTIONS AND DIALOGUE OPPORTUNITIES
 

The policy framework for the water sector is undergoing 

significant changes. As a result of a major study in 1979 by 

WAPDA which was financed by the United Nations Development 

Program (UNDP), with the IBRD as executing agent, the Government 

of Pakistan has defined a master plan and overall framework for 

interventions in the agricultural sector. The study entitled the
 
"Revised Action Programme for Irrigated Agriculture" (RAP), has
 

been accepted in principle by the Government of Pakistan, and
 

implementation of several identified policies .s proceeding.
 

The water policies outlined in the RAP flow from the basic
 

policy stance that: "all agricultural-related investments and
 

policies should be directed to the improvement of aqricultural
 

production and should not be focused on the independent developmeTL
 

of inputs for agricultural production; and that the costs of
 

development should bc borne by the beneficiaries with the Government
 

facilitatinj the financing of the investments."
 

The study highlights the need for innediate rehabilitation
 

of canals and drains, management improvement, and a shift from
 

"water disposal" to "water management". While new capital
 

additions to the system are generally considered necessary, such
 

as increased storage and new drains to reduce or eliminate the
 

constant threat of waterlogging and salinity, the thrust of the new
 

policy guidelines is directed towards improved management of the
 

system with an increased role for the private sector.
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SECTION II - ORGANIZATIONS
 

ORGANIZATIONS ORIENTED TOWARL THE DELIVERY
 

AND UTILIZATION OF IRRIGATION WATER
 

The development of a "training plan" for one or more 
organizations within the WATER-AGRO SYSTEM must take into account, 

if only for the purposes of clarifying the respective roles, the 
sum of organizations directly or indirectly involved. In Pakistan, 
a large and diverse array of public sector agencies are involvad
 

in one mar ner or another in tne planning, allocation, management
 

delivery end utilization of water from surface and undergound
 
sources for purposes of irrigated and watered agriculture. These
 

organizations include:
 

Federal Government: 

1. 	 L.iristry of Water and Power, Islamabad. 
2. 	 Pakistan Water & Power Development Authority,

(WAPDA) , Lahore. 

3. Ministry of 2ood, Agricnlture and Cooperatives
(Water Management Cell), Islamabad. 

Provincial Government:
 

.. 	 Irrigation & Power Department, Government of Punjab, 
Lahore. 

2. 	 Irrigation & Power Department, Government of Sind, 
Karachi.
 

3. Irrigation & Public Health Engineering Department,
 
Government of the Northwest Frontier Province, (NWFP), 
Peshawar. 

4. Irrigation & Power Department, Government of
 
Baluchistan, Quetta.
 

The following agencies impart training and or carry out
 



research in Irrigation Water Management:
 

1. WAPDA, Lahore.
 
2. Provincial Irrigation Departments (PIDs).

3. Ministry of Science ' Technology, Islamabad. 
4. Ministry of Food, Agriculture & Cooperatives,
 

Is lamabad.
 

5. Ministry of Education (Federal & Provincial).
 

a. Nadirshah Eduijee Dinshah University (NED), Karachi.
b. Sind University of Engineering & Technology, Jamshoro. c. Punjab University of Engineering & Technology


(Center of Excellence in Water Resources), Lahore. 
d. University of Faizalabad, Faizalabad.
 
e. The NWFP University of Engineering & Technology,
 

Peshawar.
 
f. Sind University of Agriculture, Tandojam. 
g. The NWFP Agricultural University, Peshawar.
 

A. IRRIGATION WATER --
SURFACE
 

1. Provincial Irrigation Departments (PIDs) 

Provincial 
Irrigation & Power Departments have the front
 
line responsibility for irrigation, 
 drainage and flood protection.
 
They are responsible within each respective province fox providing
 
fair and equitable distribution of water for irrigation and for
 
operation and maintenance of the vast network of public works 
-
barrages, headworks, and other structures of irrigation channels and
 
link canals spread throughout the province.
 

They undertake any additions, alterations or remodelling
 
required to keep the system in healthy equilibrium or 'regime'.
 
In addition, they are responsible for the upkeep of surface drains
 
and the operation and maintenance of tubewells installed to fight 
salinity and waterlogging. They are also responsible for design,
 
construction, maintenance and operation of flood protection bunds.
 
They have primary responsibility for flood fighting activities.
 
They operate most of discharge measurement stations on main rivers
 
below the rim stations and send flood flow information to the Flood
 
Warning Centres. 
 Funds for major flood protection, irrigation and
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drainage works are received from Federal Government but funds
 

for maintenance and operation of existing works come from Provinces'
 

own resources.
 

In the process they also perform the following functions:
 

- Collection and collation of field data needed for 
planning various projects. The projects with various 
feasible alternatives are prepared alongwibh the 
tentative cost estimates; 

Evaluation and appraisal of reports for detailed 
scrutiny, planning and project preparation, and to 
present the projects to the Planning Development Board 
for approval;
 

- To submit annual arid five--year development plans, 
together with budgetary proposals for financial 
allocation to each project for the consideration of 
the Provincial Finance Department, and the Planning 
and Development Board; 

- Regulation of water supplies for equitable distribution, 
supervision and implementation of warabandi and assess
ment of public revenues and other taxes recoverable from
 
the irrigators, or beneficiaries of drainage and flood
 
control programs;
 

- Implementation of approved water projects. Also to 
undertake both basic and applied research into various 
technical aspects of land and water resources management; 
and 

- Creation of appropriate institutions and making other 
arrangements to ensure the best possible operation and
 
management of engineering facilities constructed under
 
a project. Remodelling and renovation of existing
 
systems to improve their operational efficiency and
 
their economic use.
 

2. WAPDA
 

WAPDA was set up by an ordinance issued in February, 1958
 

which was amended in March, 1959 to cover transfer of the electricity
 
department to it. The Charter of duties of WAPDA includes
 

investigations, planning and execution of schemes in the following
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fields:
 

- Irrigation, Water Supply and Drainage. 
- Prevention of Water-logging and reclamation of 

Water-logged and saline areas. 

- Flood Control.
 
- inland Navigation.
 
- Generation, Transmission and Distribution of Power.
 
- Operation-ConLrol of Mangla Dam, Tarbela Dam and
 

Chasma Barrage alongwith Chasma-Jhelum Link.
 

3. Civil Department
 

Apart from the major irrigation network, a large number of
 
small irrigation canals, commonly called civil canals, are located
 
in the Peshawar, Malakand, Hazara and D.I. Khan Divisions and
 
Provincially Administered Tribal Areas. 
 These are mostly inundation
 
canals and although funds are provided for the construction and
 
repair etc., to 
these canals by the Provincial Government -

Irrigation Department 
 these are under the Administrative control
 
of the Civil Department.
 

B. IRRIGATION WATER - UNDERGROUND SOURCES
 

1. WAPDA
 

Public tubewell projects are planned, designed and
 
constructed by WAPDA. 
Also WAPDA operates these tubewells initially
 
for a period of one or two y-ears and then hands over the Provincial
 
Irrigation Department. 
Besides, the SCARP tubewells undertaken by
 
WAPDA, public tubewells are also installed on a limited scale in
 
different areas by the Irrigation Department to mitigate shortage
 
of canal water or to provide alternative source to the areas served
 
from the canal commands.
 

2. Private Sector
 

There is no private organization maintaining a pool of
 
private tubewells. However, some farmers are 
installing and running
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their own tubewells so as to supplement the surface water supplies
 
or to have tubewell irrigation exclusively. The various
 
Agricultural 
 Denartments assist in the development of tubewells
 
by renting equipment foi 
boring and provide supervision to 
a
 
limited extent. 
The major cost is borne by the farmer.
 

C. WATER-SHED MANAGEMENT
 

Attention to the importance and value of water-shed manage
ment was initiated in Pakistan in the mid 1950s and has been
 
approached on a project by project basis by the Federal and
 
Provincial Governments, Forest Departments and WAPDA. 
The major

emphasis has been toward projects designed to prolong the useful
 
life of reservoirs 
(Mangla, Tarbela and Murree-Kahuta areas)
 
through improved methods of land-use and implementation of water
shed management practices in catchment areas. 
 The various practices

being followed include afforestation of denuded lands, construction
 
of control structures, silt trap storage, spillways, check dams,
 
retaining walls, diversion channels, development of range lands
 
and erosion control on cultivated fields. 
 This aspect of water
 
management and control is jointly undertaken by WAPDA and Federal
 
and Provincial Forestry Departments.
 

D. DRAINAGE
 

1. WAPDA
 

Installation of tubewells was 
initially started in the
 
Public sector when these were installed in useable groundwater
 
areas primarily for drainage to reduce 
water-logging and the
 
associated salinization of soils. 
 However, due to useability of
 
groundwater for irrigation, all sweet water public tubewell
 
projects serve as water supply projects in addition 
to their role
 
of drainage.
 



The SCARP (Salinity Control and Reclamation Project)
 

tubewells are planned, designed and installed by WAPDA. According
 

to the policy decision of Government of Pakistan, the completed
 

tubewells, after the initial operation of one or two years by WAPDA,
 

are to be taken over and operated by Provincial Irrigation
 

Departments.
 

2. Provincial Irriqation Departments
 

The majority of the existing surface drains were excavated
 

or developed by the Provincial Irrigation Departments. The
 

operation and maintenance of these systems is being carried out
 

by these departments.
 

E. FLOOD CONTROL
 

1. PIDs
 

The operation and maintenance of the flood protection
 

works is essentially the responsibility of Provincial Irrigation
 

Departments. Assistance is, however, provided by other Agencies
 

during the flood fighting operations. The Provincial Flood
 

Commissioners or their equivalent have been in existence for quite
 

sometime for the purpose of flood forecasting and warning. The
 

flood warnings are issued to various formations. The evacuation
 

and relief measures are generally handled by the Civil Adminis

tration under the guidance of Flood Relief Commissioner. In case
 

of calamaties Armed Forces as well as para-military organizations
 

like Rangers etc. are called for help.
 

2. Federal Flood Commission
 

The Federal Flood Commission was established in Jan.,
 

1977 and comprises representatives of the Provincial Irrigation
 

Departments, Central Planning Division, Cabinet Division
 

(Disaster Relief Cell), Ministry of Communications, Ministry of
 

Railways, Meteorological Department, WAPDA, Pakistan Army and
 

Irrigation Drainage and Flood Control Research Council. The
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Chairman of Federal Flood Commission is the Chief Engineering
 
Advisor in the Federal Ministry of Water & Power. The statutory
 
responsibilities of the Federal Flood Commission are:
 

- Preparation of Flood Protection Plan for the country; 
- Approval of flood control/protection schemes prepared


by Provincial Governments and Federal Agencies;
 
- Recomfmerdations reqarding principles of regulations 

of reservoirs for flood control; 
- Review of damage to flood protection works and review 

of plans, restoration and reconstruction works; 
- Measures for improvement of flood forecasting and 

flood warning system; 
- Preparation of a research program for flood control 

and protection; 
- Standardization of designs and specifications for flood 

protection works; and 
- Evaluation and monrtoring of progress of implementation
 

of National Flood Protection Plan.
 

3. Central Flood Committee
 

National policy with respect to flood management is
 
determined by the Central Flood Committee. The Committee is
 
organized under the Cabinet Division and is chaired by the
 
Secretary-General, Finance and Coordination. 
Membership of the
 
Committee includes secretaries of the ministries of Finance,
 
Water & Power, Communications and Agriculture, and Additional
 

Secretary, Central Planning Division.
 

4. Provincial Flood Co-,:riission 

Flood Cormmissions have been established in Punjab and Sind
 
Provinces becaiise of the devastating floods experienced in these
 

provinces in the past.
 

a. Sind Province
 

The Institution in Sind is called the Indus River
 
Commission and comprises Senior Irrigation Engineers with the
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Irrigation Minister as Chairman. The Indus River Commission is
 

primarily concerned with preparation and implementation of flood
 
protection plans, fixing priorities and design criteria for
 

structures and arrangements for flood fighting in Sind.
 

b. Punjab Province
 

The Punjab Flood Commission comprises representatives
 
of the Punjab Irrigation Department, Punjab Highway Department,
 

Pakistan Meteorological Department, Pakistan Army, WAPDA, Pakistan
 

Railways and Pakistan Broadcasting Corporation. The Provincial
 

Relief Commissioner acts as the Chairman. The orientation of the
 
Punjab Flood Commission is primarily towarls flood warning, flood
 

fighting, rescue and relief, and coordination.
 

5. WAPDA
 

WAPDA's flood related activities have generally, been
 
limited to reservoir operation, participation in flood fore-casting
 

and warning and collection of hydro-meterological data.
 

6. Pakistan Meteorological Department
 

A streamflow forecasting unit of this department is the
 
key agency in the flood warning centres that function during the
 
flood season at Lahore and Karachi. The Unit is responsible for
 
developing flood forecasting and flood routing procedures, supply
 

forecasts of flood discharges at key locations and developing
 

seasonal water supply forecasts.
 

F. HYDROLOGIC DATA COLLECTION
 

Pakistan is divided basically into two hydrological regions:
 

- The flat alluvial plains of the Indus Basin with an 
extensive canal irrigation system. This region is faced
 
with water-logging, salinity, alkalinity, aggradation
 
of river beds, drainage, congestion and flood
 
problems.
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The region of coastal drainage and desert streams
 
(Karachi Division and most of Quetta and Kalat
 
Divisions). This region is arid and the lands remain
 
largely uncultivated and sparesly populated because
 
of a shortage of water.
 

In Pakistan a number of organizations are carrying out
 
observations in the field of hydrology or akin areas. These
 

include:
 

1. Pakistan Meteorological Department
 

Pakistan WAPDA was established in 1958. It is charged
 
among other things with the responsibility for the wise and orderly
 

development of water resources. The surface water Hydrology Project
 

was established to supplement the work already being done by the
 
Pakistan Meteorological Department. The total number of stations
 

maintained by this Department is 156. This includes 67 stations
 
for stream gauging 45 for evaporation, wind speed and temperature.
 
The number of stations to observe the solar radiations is only 7.
 
The other 69 stations are confined only to observe precipitation
 

and temperature. 8 snow pack gauges are also maintained by the
 
department at heights varying from 7750 to 1.0,600 above sea level.
 

2. WAPDA
 

Prior to independence, Pakistan had a small number of
 

stations mostly for rainfall and temperature measurements.
 
However, there were some gauge and discharge measuring stations
 
at important points. After the establishment of Pakistan Meteoro
logical Department, in 1950, these stations were given into its
 
jurisdiction. This Department soon set up stations to observe snow
fall, precipitations, temperature, humidity, pressure, wind speed,
 

solar radiation and evaporation.
 

3. PIDs - Directorates of Hydrology
 

These Directorates maintain 228 stations which
 
include gauge sites. gauge and discharge sites, rainfall stations,
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evaporation and temperature sites. 
 The number of stations
 
collecting this data is as follows:
 

1) Gauge Sites 51 
2) Gauge & Discharge Sites 123 
3) Rainfall Stations 46 
4) Evaporation Stations 5 
5) Temperature Stations 3 

ToLal: 228 

The Directorate of Hydrology exist in the provinces of Sind,
 

Punjab and NWFP.
 

4. Forest Department
 

Sixty-four (64) observation sites are maintained
 
for only rainfall data collection.
 

G. TRAINING
 

1. Provincial Irrigation Departments
 

There is no formal staff development progicam for
 
employees of the PIDs. However, when engineers are employed by
 
the provincial departments, they undergo an informal in-service
 
training program organized by the division to which they are
 
assigned. Such programs generally include the method of main
taining and running Head Works, Barrages, Dams, Canals, booking
 
of irrigation/crops in fields,preparation of estimates,
 
execution of works, checking of works, accounting procedures
 

etc.
 

2. On-Farm Water Management Training and Research
 
Institute, Lahore
 

The On-Farm Water Management Training Institute
 
(Agriculture) provides training in precision land levelling
 

techniques, watercourse design, improvement and irrigation
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extension services to the following functionaries: 

a) On-Farm Water Managemenit Field Teams. 
b) Private Contractors.
 
c) Field Staff of the Ext. .sion Wing of 

Agricuiture Department.
 
d) Progressive Farmers.
 
e) Farm Operatorq.
 
1f) Bi rike;i:s.
 

Tn addition to classroom trainino, on-the-job training and theory

application is carried out by the trainees on a severity-four (74)
 
acre demonstration - training-cmu-research 
 farm. Trainees, as a 
:)art of the training program, design improved watercourse programs 
for the private sector. 

3. Academic Institutions
 

Seven universities, within Pakistan's higher education
 
system, provide the bulk of college graduates entering service 
in the public sectors of irrigation and agriculture. The seven 
academic institutions impacting morst directly on the irrigation 
and agriculture sectors include;
 

a. Nadirshah Edulee Dinshah (NED) University of
ngineerin &Technoo0 

,, Ka .achi 

Profile - Emphasis is placed on civil (structural),
mechanical, and elec; -rical engineering. Of thefaculty (125), 26 are in civil, 39 in mechanical and28 in electrical enqineering. Bachelor and MastersDegrees are awarded. The University wishes to expandits staff and curricula offering in water resource 
use and management. 

b. Sind (Mehran) Unversit of Enaineering & Technology, 
Jamshoro 
 '
 

Profile 
- Emphasis is placed on various engineering

disciplines. Of the faculty (11.1), 
 28 are in civil
29 in industrial, 
8 in mining, 1.1 in chemical, 15 in
electrical and 2 in hydraulics/irrigation. 
A Bachelor

degree is awarded.
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C. Punjab University of Engineer' & Techo Lahore 

Profile - Of the faculty (308), 50 are in civil, 48mecha ical, 46-electrica!l 
Bachelor, Masters 

and 1 6-chemical engineering. 
The 

and Docturate degrees are awarded.Center of Excellenc.: in Water Resources Developmentis located adjacont to th..'niverst. The Center'sorJ.entation) is 'in the areas of hVdraulics, irrigationengineering and hydrology. Graduate studyby is offeredthe Center. Only nine of tho approved twentyprofessional Fositi.ons are filled at this time. 

d. The NWFP Uiiertit,_cof Enoinecrin. & Tech jc. , Peshawar 

TheProfile - University offers Bachelora of Scienceof Engineering in Civil, Electrical, Mechanical,Agricultural Engineering,
the alotej 

and ining. Eighty-six of1-06 Positions arc staffed.desires to develop The [i:niversity
a Master of Science - Water Resourceand Structure Enyi.neering but. lacks staff to develop

the program. 

e.. Universitu of A ricu]ture, Iraisalabad 

Profile - ''he University's orientationagriculture, is towardanimal husbandry, veterinary science andrural sector development. The faculty specialitiescover rost disciplines akin to andagricultural pr'oduction and 
directly supporting

devel-opment in its broadestcontext. Of the faculty (4.8) , 9 are in irrigationdrainage, and6-farmi machinery and powc-e, 20-foodtechnology, and fiberi _-exi -nsion and educaiIon,crops, 
3 4 -soi Is and35-horticu].tujoeJ0-plant protcction, 2 1-ruralsociology, 3 3 -. ivestock production and 6 9 -vrterinarvscjence. Bachelor, Masters and D.V.M. degrees

are awarded. 

f. Sind Agriculture University Tandojam 
Profile -- The University's program is oriented toward
general aqriculture, aqric.,iltural engineeririg andhusbandry and veterinary science. Of 

animal 
82 the faculty (172),are located in the faculty of agriculture, 38-faculty
of animal husbandry and veterinary science, and 28 in
the faculty of agricultural engineering.
11 Of the later,
are in the field of farm power and machinery, 7-farm
buildings and structures, and 10-irrigation and drainage.
Bachelor, Master and D.V.M. degrees are awarded.
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g. The NWFP_Aqricultural University, 
Peshawar
 

Profile - The NvT'P Agzicultural University wasestablished as 
n University in its 
own right in early
1981 when the agricultural faculty of the Universit
of Peshawar was split off from tho University ofPeshawar to form a separate institution. The present
faculty (91) orierta tion i J.-a I ;Irge] rov rfrodutior
with a smail livestock cortponrt, however, future
1i,-rns (ca.i.lir acdz. emphasis in watei iafagu:mntan,I u ti.izatio n I.t f -In..the !-I 

H. RESEARCH ORGANIZATTIONS 

A llcikie number o[ organizations and Institutions in Pakistan 
support research accumulating dati and information onMnd/,.,r the 
ccess, Manag eert-, ohysical. control trans ., distribution,14, 

.rainao~ge and utilicatio o:-F 5urf.ace and ground water supporting
 
irrigated and watered aThrciltuxe. 
 'Jhe efforts are dissipated,
 
uncoordinated 
 71nd there is a Jack of trained persoriel in the
 
s-.pecific a,-as of. endeavor 
 in a number of instances. Superb
 
%,,/ork was observecd r i number of 
 instances but: hce.e aqain personnel 
were somewhat removed from new develo,-mrnnts witihin .heir fields
 
because of the lack 
 of an opportunity for exposure to technical 
updating. 

1. Irr_ation Research Institute, Punjab, I.abore
 

The Irrigation Research Institute, located at Lahore 
is tite leading research oryaniz,?tion in the couy,.try irn the field of 
hyd-aulicso Iit has conducted research studies since 1924, and. >a 
done commendable work in the development of hydraulics, irriqa-t .tor,
drainage and rec.amatQio. It has made a major contribution to 
the unde.rstandi.nq of the problem of waterlogginl and salinity anid 
finding suitable solutions. Considerable work ii: this institute 
hcs been done on the canal seepage and lining, evaporation, ardi 
..,vapo-tra.nspiration. 

http:unde.rstandi.nq
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2. Directorate of Land Reclamation, Punjab, Lahore 

The 	 Directorate of Land Reclamation oriqinally a part of 
the Irrigation Research Institute was established in 1.945 and is 
conducting research on problems relating to suitability of water 
for irrigation, reclamation of saline and alkali soils, consumptive
 
use of water, drainaqe of land, irrigation practices, effect of
 
salinity on crop yields and fixing standar-ds for soil and ground
 
water sa±.inity.
 

3. Mona Reclamation Experimental Project (WAPDA) 

The object of Vona Feclamnation E'xperimental Project, 
established in J-965, is to derive information from operational 
research under SCARPS and to develop methods and procedures to
 
achieve effective ofjse land and water, the reclamation of saline 
land and agriculturk-1a development. This institute is also engaged 
in the grouned water hyidrologic studies, management of water supplies, 

operataion,nce ,ubewell and r-habilitation and in determin
inj optimum cropping inmut-output relationship. 

4. Irrigation, Draina, e and fl'.Lod Control Research Council 

The 	 irrigation, Drainage and fFlood Control. Research Council 
established in 1964 ic: conductin.g research in the field of irrigation, 
drainace, hydraulics, tuhewel].s, reclamation and flood control. 
Since its establishp nt, it has c-iven priority to the studies of 
waterlogging and salinity because of the vital, importance of the 
subject. The aims, objects and functions of the Council are: 

a) 	 To organize, coordinate and promote research in
the various fields of hydraulics, irrigation,
drainage, reclamation, tubewells and flood control;
 

b) 	 To set up national research Institutes in the 
fields mentioned in ,-: above; 

c) 	To make grants-in-aid for specific schemes to

universities ard 	 other research institutions in 
Pakistan;
 



d) 	To establish and award research scholarships

and fellowships in aforementioned subjects within 
the sphere of the works of the council; 

e) 	 To ccllect and disseminate information on matters 
relating to the activities of the council and 
publish sci.entific papers , reports and pericd:ical.; 

-f 	 _ acc, fc, , dorai Is, eandowIen)t.s and girt: 

£H.t) To.cs i.:-ary anU rmuseun in respec of 
subjects clitce:irI the acitivities of the Council; 

h) To 	 Lake out. patent,,:, and arrange utilization of 
res-rh dr...- g.sn developed in the-r 

2.) 	 To undertake any Cu:ther activities to promote 
qernerafl i re cb-lects orf the council. 

To) : i nLL2 liw.on with other national 
andi.t-.nahL pal o -ga.izations connected with thesci" -" " i'" t .{ cf the: coun~cil, ard 

k) 	 to prpareh and mintaci, ecounts aid other 
reievazL rec .: .s f: the a,.r-va" of the Federal 
CovE:-.Kn J.r\ rance with such general directions 
a ma be I Sue, rom time to t i" fi, 

This Pirectorte was est.ublJ.%ed in 1.955-56 as a -part ot 

the 	then Wes P:-iStan '."o,- &s :i.;i tegraJ. pait of they'rincni2. an 

!.rr~ aticn Pesearich 1ns t i tte L wiore, the ...... Crry"ith L or 
._rc. out ob ;zrvn ion's of Cai-y a.. ,:.iuges seuen4 load... rn 

dndusn:he River and to check -;i,-n Ui:.of h.- , ui.h,, tructur-c, 
,o n-tructed in Sindr e'ion At " e se,,, f f,,,--, r,- ,-

C _ot........This.... ~ orgai zatIon has , eau.re fac.ies a 
.:,,nes tI . Some .asic research stud... in tes Lie~l (.,f 

Hr,drazulics sponsored by the :.D.F.C.R. Counc.Jl are being carried 
".tt in thi's Directorate. 

.,Central Monitoring Orqanization of WAPDA (CMO) 

To monitor the technical performdnce of the Salinity 
.r;trc-1 and Reclamation Projects (SCARPs) this organization was 

http:Counc.Jl
http:CovE:-.Kn
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set up ir,the late sixties. The aim was to evaluate the design
 
criteria of the projects and to feed back 
 their results in the 
planning stage. 
 HyIdrulogy, tubewejl performaince, water quality,

soils, agrj.cu;ture and agricultural. economics of the 
 SCArP areas 
;. . ai r,zlti t];C
i- a ie ..s L .... --a.cr e. out by,Out.. .. .... .- t "The ... . wero Wevr, originally spread 
over the who to fiountr.y, but now ar,, restricte-d to the northern 
areas only. A separate organization has been formed recently to
 
mcnitor the projects in the southern zone.
 

In 1964, before the creation of C.M.O., an experimental
 
Project called Mona Reclamation Experimental Project (M.R.E.P.) 
 was 

• nate.
.ek p. i4. nov, a part of C.M.O. The objects of the 
rnroec-ts are to develop methods and patterns to achieve effective
 
tse of water and land; the reclaiation of andsaline agricultural


development to 
determine effect of groundwater management, water 
vua lity changes and tubewell performance, their operation, maint
n nc , rehabilitation and replacement, to determine optimum
 
.ropring i.nput-output: re] ationships 
 and to transfer knowledge to
 

f.arnwtrs.
 

The C.M.O. and M.R.E.P. have 
a number of publications
 
to their credit.
 

7. Pakistan Meteorolo;ical DeparW_ment 

The Pakistan 
 4....
.)
ca]. Dc-rartment is mainly concerned 
with the collection, csanalysis and 
publication of net~e,:-Hm,-.a. :u t onducts research on a 
very limited Scale -n the field of .;erati.onal hydrology. 

8. Pakistan 
nj.-... E'-n-g - rr, c 

The Pl"L"'' of .. i 3ntr Atom.-lc inergy Commission at
 
JIslamabad has c-rtej rch on
some .
 aon th, use c;f radiation and 
isoLopes in hdrlo .......................
 ns to expand their 
activity in the fieid of v::rrlo'i;, fo2 whi;c1. they are getting 
,:ssistance .,rom the 1ntcrntC: i1)-rC'Ir At.t i" Agency (IAEA) 
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9. Pakistan Agricultural Research Council (PARC)
 

This Council which is mainly concerned with the
 
Agricultural aspects has . direct interest in the use of water.
 
It has sponsored some research studies in the Irrigation Research
 
institute on Water Managenent. An institute to conduct research
 
into the problems of the ari.d zone, has also been created in the
 
Council. Development of water resources in the arid 
zone areas
 
is a vital problem which needs urgent attention by this
 

organization.
 

10. 	Punjab University of Engineering & Technology,
 
Lahore and other Engineerinq Colleges
 

These are all primarily teaching organizations. Post
graduate studies have been started in the University in Hydraulics,
 
Irrigation Engineering and Hydrology. The research is sponsored
 
by the IDFCAR Council by awarding research fellowships to post
graduate students for working on thesis. A research Chair in
 
irrigation engineering has also been creatcC by the IDFCR Council.
 

11. 	University of Agriculture, Faisalabad
 

The Irrigation and Drainage Department of the University
 
of Agriculture has carried out some research on watercourse losses,
 
irrigation practices for traditional and precision levelled fields
 
in Pakistan, irrigation application efficiency, surface irrigation
 

systems by using brackish water, economic analysis for selecting
 
the most efficient method of irrigation, determination of consumptive
 
use of wheat crop, relationship of farm water management practices
 

to waterlogging and salinity etc.
 

12. 	Agricultural Research Institutes
 

These institutes established at Lyallpur (now called
 
Faisalabad), Tando Jam, Tarnab & Quetta respectively by the Governalent
 
of the Punjab, Sind, N.W.F.P. and Baluchistan, undertake research
 
on purely agricultural subjects. Some work on water requirements of
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crops and farm water management has been undertaken by these
 

institutes.
 

13. 	Directorate of Land Reclamation - Sind
 

This Directorate was established recently but so far no
 
research work has been undertaken, because of non-availability of
 
funds. The I.D.F.C.R. Council has sponsored a research scheme
 

'Gaja Pilot Tile Drainage Project' to study the effectiveness of
 
tile drainage system as a means of controlling the water table.
 
Research studies in this scheme have been initiated by the Drainage
 
and 	Reclamation Institute of Pakistan (DRIP).
 

14. 	Pakistan Forest Institute
 

This Institute established at Peshawar is primarily
 
interested in the development of the forest resource of the country.
 
It has undertaken some studies on the watershed management.
 

i£. 	Alluvial Channel Observation Project (ACOP)
 

This Project, initiated in WAPDA, aims to undertake study
 
of the mechanics of alluvial channels using the newly constructed
 
Link Canals of Pakistan. The outcome of these studies is likely to
 

be available after a few years time.
 

16. 	Rice Research Station - Punjab
 

This station established by the Government of the Punjab
 
mostly undertakes research on the agricultural side. However, some
 
work has been done on the effect of irrigation interval and drainage
 
on paddy yield etc.
 

17. 	On-Farm Water Management Training and Research
 
Institute, Punjab, Lahore
 

This is a training-cum-applied Research Institute set-up
 



at Lahore. A farm comprising 74 acres has been taken which is used
 
for training the personnel and also for carrying out research in
 

various disciplines of On-Farm Water Management Technology.
 

18. 	Drainage and Reclamation Institute of Pakistan (DRIP)
 
Hyderabad
 

ILysimeter studies in Sind are being carried out by DRIP.
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SECTION III 
- TRAINING PARAMETERS
 

AN INTEGRATED APPROACH
 

In the context of Pakistan's reliance on managed water
 
as a major critical factor influencing agricultural production
 
and social and economic stability, the entire water/agro systern
 
must be considered as 
a whole rather than as a separate disciplines.
 
TRAINING is seen as 
a critical input necessary to bring about
 
this technical and attitudinal change necessary for present and
 
future requirements.
 

It is? recommended that the training, both incountry and
 
external provided through the resources available under the
 
Irrigation Systems Management Project and other resources be
 
oriented to the gr' test extent possible toward this end. All
 
training should meet the critical objective needs for:
 

1. Increasing Pakistan's incountry training capabilities

and capacity;
 

2. Changing the basic premise of water disbursement/

disposal to water delivery and utilization with the
 
aim of increasing agricultural productivity and economic
 
status of the rural sector.
 

3. Increasing the productivity capabilities of the public

sector institutions in the planning, development and
 
management of the water-agro system;
 

4. Strengthening the technical support role capacity of
 
public sector institutions; and,
 

5. Increasing the 
level of technical competency and

productivity of personnel operating within the broad
 
context of the water-agro system.
 

Strengthening the public and private institutional water
agro system to the point wherein the system can effectively
 
deliver water to an efficient user and at a just cost will or
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may 	require modifications relative to water resource policy,
 

planning, management, research/design, delivery, water-use
 

optimization, and on-farm management and application. To
 

accomplish this end, a critical trained manpower mass must be
 

available to 

1. Modify and/or develop a national policy of water
 
resource use complementary to the nation's agricu
ltural production and rural sector development policy
 
and goals;
 

2. Develop and plan projects within the water-agro
 
system with due consideration for technical, social
 
and economi- factors;
 

3. Administer and manage multipurpose watered agricultural

projects: water allocation-delivery-utilization-social
economic development;
 

4. Strengthen the planning, administration, management

and operation capacity of the Provincial Irrigation
 
Departments;
 

5. Strengthen institutional competency in the technical
 
aspects of canal re-design and rehabilitation;
 

6. Increase research capacity directed toward sedimentation
 
control and structures;
 

7. Increase institutional capacity for designing and
 
implementing hydrologic and hydraulics research;
 

8. Investigate and expand research, demonstration and
 
application of irrigation systems for areas outside
 
of the Indus System i.e. sailaba (water spreading),
 
drip, sprinkler, etc.;
 

9. Expand research on water-soil-plant relationships,
 
optimum water usewater economics, and water requirements
 
data;
 

10. 	Expand institutional capacity in hydrology, ground
 
water exploration, utilization and well operations
 
and management;
 

11. 	Develop competency in the use of computers for modeling
 
and simulation and management/budget control;
 

12. 	Develop machinery specification and procurement
 
incountry capability;
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13. 	Expand university training capacity in the areas of
 
hydraulics engineering and irrigation systems design

and management;
 

14. 	Develop training capabilities within the Provincial
 
Irrigation Departments for staff development in the
 
areas of operations, management and technical
 
proficiency; and,
 

15. 	Develop programs and train extension personnel in
 
on-farm water application and management.
 

While all of this training can not be undertaken within the
 
scope of resources available to the Irrigation Systems Management
 
Project alone, caution should be exercisud to maintain a balance within
 
the program. Training should be looked upon as the institutional
 
mortar, personnel the bri,..ks and the effective delivery and
 
efficient use of water as the structure. The lack of mortar in
 
the right place at the appropriate time may even lead to partial
 

structure failure. Today's needs were yesterday's future needs.
 
The only method for keeping ahead of future needs is to address
 
them today., Within the totaL training resources now available
 
under the ISM Project and the training opportunities available from
 
other resources, it appears that the opportunity exists for
 
implementing a coordinated training effort that can impact on
 
Pakistan's needs long past the time when these initial financial
 
resoui:ces are no longer available. The understanding of a long 
term .3taff and instituticnal development program appears entirely
 

feasible within the existing social, political and administrative
 
structure in Pakistan with only minor adjustments in the
 
institutional relationships and policy. A number of the adjustments
 

are solely mechanical in nature while a number are related to
 
the development of a closer coordination and association between
 
the myriad of organizations already addressing issues of conmon
 
concern relative to the efficient utilization of Pakistan's
 

natural resource - WATER.
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A. COMMON DENOMINATORS 

A series of comunon denominators evolved from the numerous
 
discussions and contacts made while studying the requirements for
 
training. The consensus of opinions expressed orally by those
 
contacted are reflected in the recommendations pr'esented in the 
training plan. These are summarized as follows: 

1. 	There is 
a nearly complete absence of staff development

training opportunities (career training) for field/
operational personnel once they enter the service; 

2. 	 There is a need for strengthening the academic
 
_ e~paraLion of 
personnel entering service. Particular 
reference was made to the inadequacy or unavailability
of 	water/irrigation systems technical course work at 
the underaraduate level in the educational institutions
 
in 	Pakistan.
 

3. Trainees experience financial hardships i.e. per diem 
within Pakiscan dnd there is no incentives and
 
recoqnition for partTcpants who do parTcipaTte in
non-degree and short term internal arid external training
opportunities which do not leai to degree;a 

4. 	 The reassigrunentof ;ersonne! upon completion of
deree trannq to [-,OSiLtiOuS other than those appropriate
to the training effectively negates the original purpose
and intent of the training;
 

5. There is a need to broadening_the horizons of operational

service personnel so as to increase their capacity in

program/project planning, management, human relations,
analysis and evaluation vis--a-vis solely the technical 
engineering aspects of their position;
 

6. 	 The need exists for expardingunversity staff awareness 
and capabilities in the operational aspects of 	their 
teaching disciplines vis-a-vis instructional presentation

largely oriented to theory; 

7. 	There is a need (expressed by nearly all persons

interviewed) for correcting the cumbersome procedure for
 
2artciant selection and clearance now in force. 
 Many

instances were cited wherein training opportunities were 
lost because of the system.
 

8. There are problems associated with the release of 
2_e__sonnel tor both incountry and external tr aining. The 
major factor being a shortage of staff for release,

duration of training, and the consequences of the release 
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of perscnnel as related to the continued implementation
 
of on-going programs.
 

B. OBSERVATIONS
 

In addition to the "Common Denominators" presented above
 

which reflect a consensus of opinion of those interviewed, the
 
consultant wishes to note specific inferences drawn from
 

observations made during this and previous association with
 

Pakistan's development efforts over a period of the last twenty

five years.
 

Pakistan can be justifiably proud of the development progress
 

it has made over the past quarter of a century, however, the
 

earlier gains often times are the easiest attained. The "Green
 

Revolution" is a case in point. Attention to water-soil
 

(water-agro systems) manifested itself through a series of
 
programs of salinity control and reclamation activities (SCARP)
 

which have ranged from very successful to moderately successful.
 

Private sector tubewell development has been an adjunct of these
 

programs. More .:ater resources have been developed through the
 

construction of Tarbla and Mangala dams. The prospects for the
 

construction of the Kalabagh Dam is coming closer to being a reality.
 

Discussions relative to a "Command Water Management" approach are
 

ongoing. All of these activities leads one to surmise that Pakistan
 

has entered a specific era of the "WATER REVOLUTION".
 

This era will be more complex because to meet the challenge
 

the effective delivery of water must be closely tied to the
 

efficient utilization of water. All of this carried out in close
 

accord with the crop production disciplines. Thus through a series
 

of natural and planned sequences of events, "WATER" has taken
 

on a value dearer than previously might have been assumed.
 

It is within this framework that the following observations
 

are offered, some of which may not conform to the scope of training
 

planned for the ISM Project. If not other resoruces should be
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utilized to support the training if a productive balance is
 
to be maintained. Addition emphasis appears to be required in 
-


1. 	Strengthening the staff and the development of
curricula in the a.gricultural universities withspecial emphasis placed on on-farm water application
and utilizationi;
 

2. Expanding cuiricuIa offerings and strengthening the
teachinc staff in seJlected engineerinq universitiesin 	 the d i ' K"-
 ig""i-x sy-.... groundwater hydrology; project planning, design,evaluation; engineering managemernt; drainage; 
and 

etc; 
3. 	 The overall subject of water -a national resourcewith particular attent ion giver- to the relationshipof 	surface and groundwater as it relates to 	watered

agriculture; 

4. The area of oundwat_ developEit. The rapid development
of the private tubewell 
 sector appears to be happening
il the absence of ade.ate hydrological data and/or aplan for equitable use; 

5. 	 The area of water ecornmics both in 	 terms of deliverycosts (now suI,-!-1 - an-real value (as a productioninput) in relation to farm gate prices;
 

6. 	 The area of opt imruw- watei use and cropjing options.would appear to-be key factor 
This 

necessary before undertaking
a command water systems approach on a national scale.
Within the 
framework of a command system an understanding
of the sociological impact would be equally critical;
 
7. 	 Increasing the level of 	awareness of agronomic/production


researchers that water management is 
a variable in
production research, There appears to be--ly a minimal
level of coordination betwo-n crop and agronomic research
and water research; 

8. The area of water shed management and run-off intrusion
with special reference to basin and canal siltation and
sediment management.
 

C. 
 SPECIAL PRO"PAI.WING/PROJECT IMPLEMENTATION CONSIDERATIONS
 

A number of considerations seem appropriate aside from

the identification of training disciplines and the determination 
of numbers to 	be trained if the training plan is to fully meet 
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both the immediate and longer term objectives. Some of these 

factors are of a purely mechanical nature, others will require 

a level of interagency coordination not now apparent, some relate 

to the need for increased budget or budgetary support, some relate 

to personnel placement and assignment, while others relate to the 

uti.ization of the skills developed as a result of the current 

training opportunities. certain courses of action, if adopted, 

fall within the administwatiJv and management jurisdiction of 

the Government of Pakistan aid USAID project personnel. However, 

in a number of instances the decision or action authority lies 

outside of the parameters of responsibility of the ISM project 

personnel. The factors failing into the latter category are 

deemed sufficiently important that one would recommend that
 

project personnel assume the catalytic role as a logical step
 

toward assuring that project training resources and other resources
 

fully enhance the immediate and longer training goals. The
 

assumption of this role will increase the demands on time and
 

personnel, above the projected levels planned for ncrmal project
 

implementation. Without this addition effort the overall training 

may only meet Pakistan's requirements of the present. Pakistan's
 

future needs will still remain to be met in another tomorrow at
 

an additional expense much more costly than if addressed now.
 

The following topics are presented for consideration and
 

action. Specific courses of action or implementation are not
 

defined but left to the discretion of the project or other
 

implementing personnel.
 

1. Coordination and Utilization of Training Resources -

Pakistan is the recipient of training fellowships from
 

a number of governments and organizations. Some of the fellowships
 

are specific in nature while others are offered without identifying
 

the specific area of training. Many are offered on short notice
 

and failure to respond in time negates the offer. A projected plan
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and better coordination between donors accompanied in turn by
 

strong leadership on the GOP side would benefit all concerned.
 

The area of water development, delivery and utilization would
 

appear to be an area in which this framework could be developed.
 

2. Counterpart Relationships and Informal Training -

Under the auspices of the ISM Project both external and
 

in-country training will be available. The incountry segement will
 

be largely provided through and supported by the contract teams
 

proposed under the technical assistance component of the project.
 

Much of this may take the form of informal on-the-job-training
 

(OJT) conducted on a day to day basis during the implementation 

of various project activities. This transfer of technology can
 

take place effectively only if a close (physical and personal) 

and open relationship exists between the Pak:.stani (ies) and 

their expatriate counterparts. The physical. separation of offices, 

a lack of understanding of the respective roles, and a lack of 

easy access to one another would effectively negate this aspect 

of training.
 

3. Degree Training Utilization -


Opportunities exist within the training resources for 

degree training at the Master and Doctorate levels. Extreme
 

care should be exerted in the utilization of degree training. 

It should be used only in those specific instances where there 

is a need to fill voids in which a high level of technical 

skill is a job requirement or one in which the level of training 

will lead to an acceleration of Pakistan's efforts to develop 

or strengthen its incountry training capabilites. Prior experience 

with degree training at an inappropriate level has often resulted 

in the placement of the graduate upon his/her return into a 

position unrelated to the problem for which the training was 

proposed. This type of action negates the intent of training 

and the void still exists, 
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4. Medium Term (Non-Degree) Training
 

Medium term or non-degree training is best defined as
 
that category of training where by the participant is exposed
 
to selected technical courses to increase his/her technical
 

knowledge within a specific scope as required for his present
 
duties to which he/she will return. This may often be done in
 
conjunction with OJT and observation tours. It is very appropri
ate for operational personnel in speciality fields who already
 
possess the basic skills and experience. It is a trainicj arTroach that is
 
applicable where in-country technical updating training is not
 
available. This type of training can cover a time span of
 
anywhere from three to twelve 
 months. It also has the advantage 
of not removing an essential employee from a critical job for an 
excessive period of time. There is the disadvantage to the employee 
that often times he/she. does not receive proper recognition for 
this training in his/her progress up the career ladder.
 

5. Observation Training Utilization -


Observation training is an effective management training
 
tool provided the program is designed toward specific goals and
 

if the participants themselves approach it with specific objectives
 
in mind. This type of training can range in length from two to
 
eight weeks depending upon the scope of problems to be addressed.
 
It is an effective tool wherein mid-level and senior government
 

personnel can become conversant with the activities and relationships
 
associated with complex projects, policy clarification and
 
approaches, and develop an understanding of the technical/technician
 

role in addressing the problems. Instances can be cited throughout
 

the world wherein returning technicians have been unable to apply
 
their new knowledge because the administrative and management
 
personnel responsible for overseeing the work did not thentselves
 
understand the job to be done and how the technician should or
 
could function in his respective technical specialty. Should this
 

be allowed to happen, one can only surmise that the technical
 

training was for nought.
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6. Formal Short Course Training Utili7ation -


Formalized short courses organized for specific subject
 
concentration are on effective method for rapidly instilling the
 
basics of the subject and providing a general overview to a
 
large number of individuals at a time. It is also an excellent
 
vehicle by which personnel of diverse experience, level of
 
technical apptitude, or social background can be introduced to
 
a specific subject or approach. The formalized short courses
 
approach could be effectively utilized in Pakistan as 
the basic
 
training approach to establish a career (inservice) training
 
program if presented as a series of courses. 
It would also be
 
an efficient and effective manner to develop and strengthen
 
university participation and inter-action with the PIDs. It
 
would enable Pakistan's technical and administrative and
 
management specialists to expand their sphere of influence
 
through imparting knowledge to less experienced personnel.
 

Special skills are required of those who organize and
 
present courses and such persons should themselves be given
 
training in course development and presentation.
 
The established professional employee is a more complex
 
individual to instruct than the classroom student.
 

7. Short Course Utilization Outside of Pakistan -


A number of short courses in the United States and
 
elsewhere are presented yearly (see Section VII for details),
 
While they meet specific needs and take employees away from their
 
jobs for only short periods of time they are an expensive means
 
of training unless used in association with other training
 
programs (long-term, medium term or in conjunction with
 
observation/survey training). 
Their use does provide a means
 
for broadening the context of training and should be considered
 
as a resource when developing the various specific training
 

program plans.
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Because of the expense and limitation in number able to attend
 
in one time, consideration should be given to having at least
 
a number of the more pertinent courses put on in Pakistan. This
 
can be accomplished by bringing the expatriate faculty to
 
Pakistan. It is suggested that key Pakistani personnel first
 
attend the courses at the exLernal institution and that upon 
their return they join with the expatriate faculty to develop a 
course specific to Pakistan's needs. It is contemplated that 
after the second cycle (cycle 1 - Pakistani personnel externally
 
trained; cycle 2 - expatriate and Pakistani faculty course
 
presentation) the 
course i )uld be established in Pakistan.
 

8, Command Water Management: Coordinated Delivery and Use -


For many years water resource development; irrigation
water transport and delivery through the m9hoa; and on-farm 

application and use from the rocha discharge have resided within
 
the juridicial responsibility aid con--rol of several public
 
sector institutions. This modus has
operandi contributed to the 
polarization of policy, program development, planning, skill
 
development, education, and personnel interaction in varying
 
degrees. At the present time, however, there is developing an
 
interested and growing awareness 
toward the possibilities for
 
approaching water distribution and utilization in a more direct
 
and interrelated manner through what is 
commonly referred to as
 
"Command Water Management". An intergration of new and old skills
 
and functions within and between number of public and private
 
sector institutions will be required if each institution is 
to
 
meet its own internal and external obligations under such a system.
 
The adoption of such a system would increase the level of
 
responsibility and raise the level of sophisication of performance
 
of all institutions now contributing to the functioning of the
 
present system. The development of personnel and improving and
 
broadening skill performance within the existing institutions
 
to this end NOW will not only strengthen the various institutions 
ability to perform their present role but will enahance the
 
interaction and intergration process should "Command Water
 
Management" become a reality.
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It is within this context that the recommendation is 
made that training parameters be expanded within the overall 
structure of water planning and delivery institutions to include 

where needed 

(a) Water resource planning;
 

(1) Resource piariing and allocation, 

(2) Water economics. 

(3) Groundwater development and allocation.
 

(4) 	 Hydrology. 
(5) Project design ind appraisal.
 

(6) Analysis and evaluation.
 

(7) 	 Water shed and surface run-off planning, 
management and control. 

(8) 	 Water scheduling. 

(9) 	Drainage
 

(b) 	 Systems research; 

(1) 	 Hydraulic and design research. 

(2) 	Drainage.
 

(3) 	 Sedimentation analysis and evaluation. 

(4) 	 Alternative systems development. 
(5) 	 Modeling and instrumentation. 

(c) 	Irrigation water utilization research;
 

(1) Optimum water use-crops.
 

(2) 	Cropping options.
 

(3) Economics water use.
 

(4) 	 Alternative systems. 

(5) Application scheduling.
 

(6) Social impacts.
 

(7) 	On-farm water management.
 

(8) Control structures and water spreading in
 
non-watered arid areas.
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(d) Systems O&M;
 

(1) Tubewell installation and maintenance.
 

(2) Conveyance and control structures.
 

(3) Operational planning, management, administration
 
and financial management, and human/public relations.
 

Within the same general context, training opportunities
 

need to be developed for the institutions having primary
 

responsibility .fordeveloping, promoting and extending improved
 

on-farm water application and management techniques. Additional
 

resources will be needed for this component about and beyond
 

those available under the ISM Project.
 

9. In-Country Training Institution Development -

The presence of the established Tarbela Academy (WAPDA)
 

whose purpose is to train mid and upper level staff in project
 

administration and management and the newly established Engineering
 

Academy (PID/Punjab, Lahore) whose intent is to impart short course
 

training in technical and management disciplines to professional
 

engineers at the lower to mid level provides an existing base
 

from which a incountry pre-service and in-service career training
 

effort can be developed and expanded. Support to these institutions
 

should receive priority consideration. Each institution utilizes
 

or plans to utilize the technical expertise existing within Pakistan
 

to fulfill the teaching staff reauirements on a course by course
 

basis. This approach will meet the requirements without leading to
 

institutional structures with large permanent staffs and heavy
 

infrastructures costs.
 

Primarily the academies need support in three areas. These
 

are 

(a) Permanent staff trained in course design, content,
 
presentation, testing and evaluation with emphasis
 
directed toward adult education and training;
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(b) Modest support in training materials, reference
materials, texts, and a reproduction capability;

and,
 

(c) Access to qualified instructors who are both
technically qualified and are able to present
material to an adult audience in 
a appropriate
and productive manner. The latter should receive
due consideration when selecting candidates from
within the various PID, WAPDA, or other organiza
tions for advanced degree technical training. A
system for accessing trainers from the universities
and such organizations as the Pakistan Public
Administration Institute, etc. must be developed.
Long term budgetary suppo t from participating
organizations must be considered. Presently both
the Tarbela Academy and the Engineering Academy
are financially dependent upon their respective

parent organizations.
 

D. 
 PARTICIPANT SELECTION, QUALIFICATION, SUPPORT AND
 
DOCU14ENTATION
 

1. Participant Availability and Selection 
-


The selection of participants should be based on an
established set of criteria 
(refer to page 29 of this report)

as well as 
fully meeting the language and academic requirements

established by the training fa-ility. During the consultant's
 
tour throughout Pakistan a nmber of issues were raised 
(refer

to Section III 
- Common Denominators). 
These must be considered
 
in the selection process.
 

The one main issue with which the consultant would take 
issue

with is that 
of "staff shortage and non-availability." A shortage
of personnel is true in 
a number of instances but in view of the
total manpower available 
(see Figure 1 and Tables 1 and 2) it
 appears valid to assume that all organizations could and must make
the sacrifice now for the gains to be had in the future. it

should be remembered that this training program will be carried
 out over a period of several years. The constraints became more

serious if each year's quota is not met and it is necessary to
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TABLE I
 

SUMMARY OF THE' PROFESSIONAL STAFF OF THE 
PROVINCIAL IRRIJATION DEPARTMEN;T'. 29.. 

'ritle of Post 	 sW:P uchistan Ttfl 

1. !ecretary 	 I I 
 4
 

2. Additional Secretary
 
Irrigation) 0 0 1
1 	 0 


3. Additional Secretary
 
(Power) 0 1 0 11
 

4. Deputy Secretary (Power) 1 0 0 0
 

5. Deputy Secretary
 
(Administration) 1 1 
 0 0 2
 

6. Deputy Secretary (Operation) I I 1 1 4
 

7. Deputy Secretary
 
(Development) I 0 2
1 	 0. 


E. Chief Enoi.oer 	 8 1 14
4 	 1 


"9.Superintending Engineer 35 20 5 .565
 
10, Executive Engineer 
 99 57 17 14 187
 
11. Under-Secretary 
 13 0 0 0 13
 

12. Section Officer 	 6 16 
 4 4 30
 

13. 	Executive Engilter
 
(Operation) 8 0 8
0 	 0 


14. Executive Engineer (SCARPs) 
 7 0 0 0 7
 

15. Sub-Divisional Officer 282 172 41 37 532
 

TOTAL 	 463 275 70 63 871
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TABLE 2
 

SUMMARY OF THE PROFESSIONAL STAFF OF THE WATER WING OF THE WATER AND PWER DE'ELOPMENT AUTHORITY, 1981
 

IKalabagh
Title of bt Division (Office) .jr~o Central 
Planning Damrs Dam North Central .South geoIony Design Offic Total j 

I. General Manager 1 1 0 1 1 3 1 0 6
 
2. Deputy General Manager 1 0 0 0 0 0 0 0 1
 

3. Chief Engineer 5 2 1 2 2 3 0 2 17
 

4. Director/Superintending I 11
 
Engineer 10 2 1 0 0 0 1 6 20
 

5. Director/Project Director 25 4 1 7 14 8 3 1 63
 

6. Superintending Officer a! 2 4 0 2 0 5 5 0 18
 

7. Deputy Director 52 7 2 7 9 7 0 19 .,
 
S. Senior Officer a/ 71 30 3 36 42 31 23 0 236
 

9.Junior Officer a! 255 72 11 82 93 108 69 0 690
 

'10. Assistant Officer a! 2i 2 0 10 3 0 0 27 63
 

TOTAL 443 124 19 147 164 153 102 55 1,2i7
 

a/ Officers include the following disciplines: engineering, agricultural engineering, geology, hydrogeology,
 
soil scientist, agronomy, economics, research. and s.tatistics.
 



move it forward. If this is allowed to occur then five years
 
become four, four become three, three become two, etc. This
 
means more people will need to be released in any given year.
 
It would appear essential to make the sacriTiceis earlier than
 
later if the avail.able resources are to be utilized.
 

2. Docwuentation -

The standard U.S. Government document required for the
 
development of a training program outside of Pakistan is the
 
PIO/P (Project Implementation Order/Participant) . It is through 
this document that U.S. or third country institutions are
 
instructed 
as to what training is requir-ed and the name of the
 
trainee. (see Annex II Pr/P). This document along with the
 -


personal resume and academic credentials of the participant(s)
 
form the basis for acceptance and entrance into a specific
 
course of academic study or Ofr training. 

The quality and completeness of this document is important
 
since it provides 
 the only means by which the tradning institution 
can make judgements and take decisions relative to 
course content
 
and training methods. The document must be explicit as 
to 

(i) What is expected of the trainee upon completion

of the training. In other words what job will

he/she be assigned to upon completion of training,

what are the specific duties, what technical
 
knowledge must he/she possess to do the job and how

will he/she perform these duties. This is basically
 
a job description.
 

(ii) What type of training i.e. academic, OJT, or
 
combination is recommended; degree or non-degree

schedule; identification of curriculm; concentration

of emphasis; and identification of special courses
 
or exposure.
 

The responsibility for developing this detail will rest
 
with the GOP and USAID project personnel .In essence it is a
 
case by case analysis of the specific need for training and a
 
plan for utilizing that training - placement of the employee
 

upon return to Pakistan.
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Sections IV, V, VI, and VII of this report are presented
 
for the purpcse of assisting project personnel develop the
 
required documentation in a more succinct manner that can be
 
readily utilized by the organization providing the training
 
opportunities.
 

3. TOEFL (Test of English as a Foreign Language) -


Most training institutions have a minimum required
 
TOFEL score for entrance into that institution. The TOFEL
 
exam is given at regular intervals in most major cities of
 
Pakistan. The American Consulates can be contacted for
 
information as to time and place of the exam,
 

Project personnel should immediately have all employees
 
who are potential candidates take this exam in order to
 
ascertain their eligibility (assumin(g their academic and/or
 
professional experience cu~alification meet the standards of 

the training institution).
 

4. Enlcish Language Trainin. -

Although English is officially regarded in Pakistan
 
as a language of knowledge, technology and international
 
communications and is taught in grades six to ten, English
 
language speakers and high proficiency are diminishing. Under
 
this project, where most in-country courses and all overseas
 
training will be conducted in English, it is critically
 
important that participants be adequately versed in the
 
English language before undertaking training. in pazticular,
 
candidates for overseas training will be required to pass the
 
the standard langauage tests, TOEFL or ALIGU, and otherwise
 
qualified candidates should not be rejected on the basis of
 
inadequate English proficiency.
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Accordingly, Project 391-0474, Development Support Training
 
will build on and strengthen already existing language 
instruction centers. Currently, there are three major English
 
language programs: (i) the British Council teaches English in
 
selected cities as part of the U.K. cultural exchange prograxi; 
(ii) there are approximately 20,000 students in Pakistan-

American Cultural Centers (P?2CCs) ; and (iii) the National
 
Institute of Modern Languaqe: (NIML) has a limited 
1qnglish 
program in Islamabad. Project funds will be used to provide
 
technical assistance in curriculuml desiyu and English instruction 
and limited commodity support for ESL for academic purposes 
programs.
 

An intensive English program will be developed at three
 
locations for Pakistanis who plan to pursue training and advanced
 
academic courses in the U.S. and other English speaking countries:
 
(i) 
a pilot program at a central location, such as the NIML
 
in Islamabad; and, (ii) at two regional centers, such as 
the
 
PACCs in Quetta and ieshawar, the capital of Baluchistan and
 
NWFP, respectively.
 

ISM Project personnel should establish and maintain a
 
close association with the Development Support Training Project
 
to assure that ISM participants are accomodated in the ESL
 

program.
 

5. Financial Support Requirements; Doctoral Thesis 
-


It is generally agreed to that candidates for Doctoral
 
Degrees select for their thesis topics problems relative to
 
Pakistan and that the field investigation/data base be carried
 
out in Pakistan providing that appropriate facilities, research
 
funds and supervision is assured. The decision to fcllow this
 
approach must be made prior to completion and submission of the
 
PIO/T so that the training institution is fully conversant of the
 
plan and can develop the training program accordingly. Agreement
 



and reservation of funds for assuming the additional expense
 
must be an accomplished fact at the time of document submission.
 

The additional costs will arise largely for the necessity
 
of an additional two round trip airtickets for the participant.
 
It would be highly likely that the student and his/1ter major
 
advisor would need to return 
to Pakistan at the end of the
 
first academic year to select the research 
topic. At the end
 
of academic course work the student would need to return to
 
Pakistan for field work and at the close of this period return
 
to the training institution 
to prepare the disseration and
 
undertake the defense of the thesis, During the topic selection
 
process and at least once during the 
field work the major advisor
 
would probably need to make a field visit. 
This travel for the
 
advisor would probably be 
funded under existincg "Institutional
 
strengthening Grants" under the Title XII grant program.
 

Firm funding for the 
field work is essential. A determination
 
as 
to its funding must be made.Within the context of this training

approach foreign exchange costs would be reduced because of less
 
time spent out of Pakistan. Local currency costs would be
 
increased because of additional travel and local support for the
 
research program.
 

E. THE PROJECTED PLAN; A BEGINNING 
-


The following plan is projected on the basis of only a
 
sampling of actual requests and projected needs. There appeared
 
to be a high degree of reluctance in a number of cases 
to project

training needs or identify candidates at this time. Training
 
needs were more often translated into financial terms 
- "we cannot
 
identify training requirements until we know how much money will
 
be available"  than felt needs. The lack of such an assessment
 
makes it impossible to project accurately the total needs,
 
identify priorities and allocate resources 
to needs.
 



It is recommended that a general. training meeting be convened,
 
after the pertinent personnelhave had the opportunity to review and
 
comment on the report, so 
as 
to more fully develop the plan
 
projections.
 



1984 TRAINING PROJECTION 

Description 
Type of 
Training Punjab Sind Baluchistan NWFP WAPDA Federal 

Tvater Resource. Planning and Developlent Ph. D. 
1 

Water Resource Planning andDevelopment M.S. 2 1 1 1 

Resource Economics - Water Ph. D. - _ 

Resource Economics - Water M.S. ! 1 1 -

Hydrology - Ground Water 
Development Ph. D._ -

! 

Hydraulics Research - SystemsDesign and Engineering M.S. 12 
-

(Punjab - Irrigation Res.Institute) 

SYdraulics Researchontrol Design - Sedimentation 
M.S. 1 

2 
(Punjab - Irrigation Res. Institute)1(Sind Hydraulic Research Station) 
Irrigation Systems O&M M.S. 41 1 



Description 


Crop - Water Optimization Research 


(Punjab - Land Reclamation) 
(WAPDA - Mona Project) 

Alternate Irrigation - Small Dams,

Catchment, Systems Design 


Sub-surface Drainage SystemsI Design & 0 & M 

Research Instrumentation 
(Sind - Irrigation Res.) 

(Punjab- Irrigation Res.Inst-itute) 


I 
Sedi-entaton Data Analysis 


WAPDA (ACOP) 


Irrigation Systems O&M
-


Design and Presentation of 

Short Course 


(In-service Career Development) 


(Tarbela Academy)
 
(Fii
gineerinq Academy)
 

1984 TRAINING PROJECTION
 

Type of .
 .
 

Training 
Punjab Sind Baluchistan NWFP 
WAPDA Federal
 

M.S. 2
 

M.S.S.-  1 

I M.S1
 

4 Mos. 1 1 -
Obsr- I 

ri 
O~i I 

6 Mos. 1 
 1 1
 
Obser
vation/
 
OJT
 

I I 
2 Mos. 8 
 4 2 

Obser-



vation
 

10 Mos. 1 
 -
 1
 
Academic
 

OJT
 



ANNEX 1 - CONTACTS 

During the period prior to and through the preparation
 
of this report, numerous individuals were contacted. The
 
courtesy extended, the contribution of time, and the personal
 
expression of views by each and all was very much appreciated.
 
Apologies are extended 
to those persons whose names might have
 
been inadvertantly left off of the list because of an 
error
 
or oversight on the part of the consultant.
 

The listing is presented in approxinate sequence of
 
contacts.
 



-2

USAID/Washington
 

Asia Bureau, Office of Technical Resources
 

Mr. Charles Antholt, Chief
 

Mr. Thomas L. Wilson, Asst. Agricultural
 
Program Officer
 

Bureau for Science and Technology
 

Dr. Worth L. Fitzgerald
 
Office of Agriculture (Water)
 

Ms. Dona Wolf, Director Office of
 
International Training 
 OIT)
 

Mr. Daniel S. Terrell, Assistant Director
 
for Participant Programming (OT)
 

Ms. Leila Mogannar, Chief
 
Asia Branch (OIT)
 

Board for International 
Food and Agricultural
Development (BIFAD)
 

Dr. Jiryus S. Oweis, Support Staff 

Dr. John R. Shields, Support Staff 

Department of Ariculture (USDA) 

Mr. 	Earl B. Ternwilliger, Asst.
 
Deputy Administrator, International

Training Division
 

Private Sector 
- Training
 

Partners for International Education & Training
 

Ms. Pamela A. McCloud, Deputy Director 

Dr. Mary F. Gray, Placement Specialist 

Colorado State University 

Dr. Everett V. Richardson 
Professor, Civil Engineering

Asst. Director Engineering Research Centei
 

Dr. 	Kenneth C. Nobe
 
Chairman, Department of Economic &

Director, International School of
 
Economic Development Studies
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Dr. 	Warren A. Hall
 
Professor, Civil Engineering and
Director, International School for
 
Water Management
 

Ms. Martha A. Denney

Director, Office of International
 
Education
 

Dr. Wayne Clyma

Professor, Agricultural and Chemical
 
Engineering

Director, Water Management Synthesis II
 

Dr. 	James Oxley
 
Professor, Animal Sciences and
 
Title XII REpresentative, CSU
 

Bureau of Reclamation
 

M 	. Philip J. Roth
 
Chief, Foreign Training and Coordination Branch

Division of Foreign Activities 
Denver Federal Center
 
Bureau of Reclamation
 
U.S. Department of Interior
 

Washington State Universitv
 

Ms. 	Mary Finney

International Programs Development Officer
 

Dr. Larry G. King

Chair and Professor, Agriculture
 
Engineering
 

Mr. Day L. Bassett
 
Associate Professor, Agriculture
 
Engineering
 

Dr. Larry G. James
 
Associate Professor, Agriculture

Engineering
 

Mr. 	Ron Hermanson
 
Extension Agriculture Engineering
 

Dr. 	Keith E. Saxton
 
Associate Agricultural Engineer 
-

Hydrology (USDA/ARS)
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Mr. Donald McCool
 
Agricultural Engineer (USDA/ARS)
 

Dr. William H. Funk
 
Chair of Environmental Sciences and
 
Reaional Planning Programs;
 

Professor of Civil and Environmental
 
Engineering;
 

Director, State of Washington Water
 
Research Center
 

Dr. Surinder K. Bhagat
 
Chair, Civil and Environmental
 
Engineering
 
Professor, Civil and Environmental
 
Engineering
 

Mr. 	Howard D. Copp
 
Hydraulic Engineering
 

Mr. Jerry Higgins
 
Geological Engineer
 

Dr. 	M. Hanif Chaudhry
 
Hydraulic Engineering
 

Mr. 	David Yarge
 
Environmental Engineering
 

Mr. 	Harry L. Gibbons
 
Environmental Engineering
 

Ms. 	Maria Durondo-Boehm
 
Environmental Engineering
 

Dr. D.L. Johnstone
 
Associate Professor of Environmental
 
Engineering
 

University of Idaho
 

Ms. 	Marilyb R. Sargent
 
Title XII Office
 
Asst. Director International Programs
 

Dr. 	John R. Busch
 
Professor, Agricultural Engineering

Director, Idaho Water and Energy
 
Resource Research Institute
 

Dr. Delbert W. Fitzsimmons
 
Chairman and Professor, Agricultural
 
Engineering Department
 

Dr. GlennC. Lewis
 
Professor of Soil Science (Soil
 
Chemistry)
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Dr. Myron P. Molnau
 
Professor, Agricultural Engineering
 
(Hydrology - Climatology)
 

Dr. James. H. Milligan
 
Chair and Professor, Civil Engineering
 
Department
 

Mr. 	Bradley King
 
Resident Associate/Instructor
 
Department Agricultural Engineering
 

Dr. 	Ronald E. Curtis
 
Visiting Lecturer
 
Agricultural Economics
 

Dr. 	Raymond J. Miller
 
Dean, College of Agriculture
 
Professor, Soil Science
 

University of California, Davis
 

Mr. Kenneth K. Tanji
 
Chairman, Land, Air and Water Resources
 
Department
 

College of Agriculture and Environmental
 
Sciences
 

Dr. 	Wesley W. Wallender
 
Asst. Professor, Irrigation Engineering
 

Dr. Robert M. Hagan
 
Professor, Irrigation Management and
 
Water Policy
 

Dr. James W. Biggar
 
Professor, Soil and Salinity Control
 

Dr. Verne H. Scott
 
Professor, Groundwater Hydrology
 

Mr. William 0. Pruitt
 
Lecturer, Evapotranspiration and
 
Water Use
 

Dr. 	Delbert W. Henderson
 
Professor, On-Farm Water Management
 

Dr. Theodore C. Hsiao
 
Professor, Water Science and Plant
 
Physiology
 

Ms. 	Kathy Swigert
 
International Visitors Service
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Utah State University
 

Dr. Edwin C. Olsen III
 
Director, International Irrigation
 
Center
 

Dr. 	L. Hunberto Yap Salinas
 
Director of Studies 
International Irrigation Center
 

Dr. 	George H. Hargreaves
 
Director of Research
 
International Irrigatior Center
 

Mr. William R. Johnson
 
Assistant Manager - Chief of Operations
 
West]ands Water District
 
Fresno, California
 

Dr. 	Jack Keller
 
Chairman of the Board IIC and
 
Head, Agrijultura. and Irrigation Department
 

Dr. Alvin R. Southard
 
Professor, Soil Science and Head,
 
Department of Soil Science and Biometerology
 

Dr. Marris D. Whitaker
 
Director, International Programs &
 
Studies
 

Dr. L. Douglas James
 
Director, Utah Water Research Laboratory
 
Director, Utah Center for Water
 
Resources Research
 

Dr. William J. Grenney
 
Head, Department of Civil and
 
Environmental Engineering
 

Dr. 	David R. Daines
 
Associate Professor, Water Law
 

Dr. Robert W. Hill
 
Associate Professor, Agricultural
 
Hydraulic Systems
 

Dr. Bryant Smith
 
Water Management Synthesis II
 

Mr. Mark Mulkey
 
Irrigation Application Modeling
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Government of Pakistan
 

Ministry of Water and Power
 

Mr. 	Ch. Altaf Hussain
 
Chief Engineering Advisor/

Chairman, Federal Flood Commission
 

Mr. 	I.A. Shahab
 
Federal Coordinator, ISM
 

NWFP
 

Mr. Abdul Jalil Khan
 
Chief, Water and Power Section
 
Planning and Development Secretariat
 
N.W.F.P., Peshawar
 

Mr. 	R. D. Williams
 
Assistant Chief, Water and Power Section
 
Planning and Development Secretariat
 
N.W.F.P., Peshawar
 

Mr. Abdul Rauf Khan
 
Secretary, Irrigation and Public
 
Health Engineering Department


N.W.F.P., Peshawar
 

Dr. 	Sultan Daud Khan
 
Vice Chancellor
 
NWFP University of Engineering and
 
Technology,Peshawar
 

Mr. Mohd. Hussain
 
Acting Vice Chancellor
 
NWFP University of Agriculture.
 
Peshawar
 

Mr. 	Mohammad Asrar
 
Registrar/Prof. Farm Mechanization
 
NWFP University of Agriculture
 
Peshawar
 

Mr. 	Mohammad Taiq

Prof. Agricultural Mechanics
 
NWFP University of Agriculture.
 
Peshawar
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Sind
 

Mr. 	Muzammil Hussain Qureshi
 
Additional Secretary (Irrigation)
 
Irrigation and Power Department
 
Government of the Sind
 
Karachi, Pakistan
 

Mr. 	A.L. Qadri
 
Provincial Coordinator - ISM
 
Irrigation and Power Department
 
Government of the Sind
 
Karachi, Pakistan
 

Dr. 	S.M. Makhdoomi
 
Chairman, Civil Engineering Department
 
N.E.D. University
 
Karachi, Pakistan
 

Mr. 	Siraj Qazi
 
Chief of Foreign Aid
 
Planning and Development Secretariat
 
Government of the Sind
 
Karachi, Pakistan
 

Mr. 	Maqbool Talpur
 
Chief, Water and Power Section
 
Planning and Development Secretariat
 
Government of the Sind
 
Karachi, Pakistan
 

Baluchistan
 

Mr. 	Izhar Ahmed
 
Under Secretary, Training
 
Planning and Development
 
Government of Baluchistan
 
Quetta, Pakistan
 

Mr. 	Irfan Kasi
 
Section Officer/Administration
 
Irrigation and Power Department
 
Government of Baluchistan
 
Quetta, Pakistan
 

Mr. Fazal-ud-Din Khan
 
Technical Advisor
 
Irrigation and Power Department
 
Government of Baluchistan
 
Quetta, Pakistan
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Punjab 

Mr. 	Saad Haroon Mahmood
 
Secretary, Irrigation and Power
 
Department
 
Government of Punjab
 
Lahore, Pakistan
 

Mr. Abdul Qayyum Rana
 
Chief Engineer, Central
 
Irrigation and Power Department
 
Government of Punjab
 
Lahore, Pakistan
 

Mr. 	Khalid F'arooq

Chief Engineer and Director
 
Irrigation P.esearch Institute 
Irrigation and Power Department
 
Government of Punjab
 
Lahore, Pakistan
 

Mr. 	Ch. Nuruddin Ahmad
 
Director, Land Reclamation Directorate
 
Irrigation and Power Department
 
Government of Punjab
 
Lahore, Pakistan
 

Mr. 	Ehsan Ui1ah Sardar
 
Director, Central Design Office
 
Irrigation and Power Department
 
Government of Punjab
 
Lahore, Pakistan
 

Mr. 	Shamsher Khan Bhatti
 
Superintending Engineer
 
Irrigation and Power Department
 
Government of Punjab
 
Lahore, Pakistan
 

Mr. 	Tahir Ahmad Malik
 
Director, Kalabagh Project Directorate
 
Irrigation and Power Department
 
Government of Punjab
 
Lahore, Pakistan
 

Mr. 	Tariq Bashir
 
Director, Planning and Development Section
 
Irrigation and Power Department
 
Government of Punjab
 
Lahore, Pakistan
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Mr. 	Noman Ali
 
Chief Engineer, Administration and Training

Water and Power Development Authority of
 
Pakistan
 

Lahore, Pakistan
 

Mr. 	S.M. Ayoob
 
Principal Officer, Research 
(Water)

Water and Power Development Authority of
 
Pakistan
 

Lahore, Pakistan
 

Mr. Ahmad Masud Choudri
 
Project Director, Alluvial Channel
 
Observation Project (ACOPI


Water and Power Development Authority of
 
Pakistan
 

Lahore, Pakistan
 

Mr. Mian Khalil-ur-Rehman
 
Principal, Engineer;qg Academy
 
Irrigation and Power Department
 
Government of Punjab
 
Lahore, Pakistan
 

Dr. 	Nazir M. Awan
 
Director, Center of Excellence In
 
Water Resources Engineering
 
University of Engineering and Technology
 
Lahore, Pakistan
 

USAID/Islamabad
 

Mr. Russel Backus
 
Project Manager, ISM
 

Mr. 	Jon A. Gant
 
Chief, Training
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SECTION IV - PROFILE OF SELECTED
 

UNIVERSITIES IN THE UNITED STATES
 

A number of universities in the Western Region of the
 
United States offer strong programs in either/or irrigated
 
agriculture and irrigation/water resource engineering and
 
development. These institutions include:
 

- Arizona State University, Tempe, Arizona
 

Agricultural Engineering - M.S.
 
Irrigated Engineering - M.S., Ph.D.
 
Natural Resource Management - M.S.
 

- University of Arizona, Tucson, Arizona
 

Irrigation Engineering - M.S.
 
Water Management - M.S.
 
Natural Resource Management - M.S.,Ph.D.
 

- University of California, Davis, California 

See detailed description. 

- Colorado State University, Fort Collins, Colorado 

See detailed description. 

- University of Hawaii, Manoa Campus 

Irrigation Engineering - M.S. 

- University of Idaho, Mcscow, Idaho 

See detailed description. 

- Utah State University, Logan, Utah 

See detailed description. 
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- Washington State University, Pullman, Washington 

See detailed description 

The major university outside of the geographical Western
 

Region that places heavy emphasis on water is: 

Cornell University, Ithaca, New York
 

irrigation Engineering - M.S., Ph.D. 
Water Management ...P.S.., Ph.D. 

The Contractor wishes to point out explicitly that the 

institutions identified ahove represent only a small portion of 

the educational institutions - capable of contributing to the 

development o training op-ortunities for Pakistan personnel in 

the areas of administration and management, social sciences, 

computer science, agronomy, soil science, mechanical engine.Bring, 

economics, plannir and evaluation, career developnment training, 

e tc. 

The material in this section of the "Training Plan' is 

presented for the purpose of having a ready reference in the 

development of traininq pr.-ograins and documents. It represents 

information the Contractor gleaned from a review of each institu

tion's catalogs available at the time of the review and on-site 

Visitations tc the respective campuses. For areater detail as to 

total cours's offered within many disciplines, the reader is 

referred to the specific catalogs themselves. The Contractor also 

wishes to emphasize that ,nn other institutions offer similar 

training opportuni ties of Cuality equ.tal to the five institutions 

visited. The matcria] is presented in order -)f visitation and does 

not in any form rpresent a specifi': preference for one institution 

over another. 

The conmton t:hread wcvein throughout the visits and many 

discussions was the fact that all univer.ities were interested 

in and prepared to provide the training requested with the 



Sunderstan ng_._hat. they te a teachig in tiutioon--and that 
the quality of propcsod candidates meet existing institutional 
str.ndard. and e;pected levels of performance. Each institution 
was very explicit that the type of training requested be well 
documented. Specific mention was made of the need to have, 
besides the prerequisite academic credentials, a definitive 
statement as to the duties the student was expected to undertake 
upon ccmpletion of the course of study and his/her return to 
Pakistan. All institutions contacted responded favorably to the 
suggestion that OJT (on-the-job training) be incorporated as part 
of the program. The institutions indicated that this might be 
the most difficult portion of the program to arrange but saw a
 
role for the Bureau of Reclnaation, Soil Conservation Service or
 
irrigation districts in this aspect of training during the summer
 
break or at the end of the academic training period. Special
 
short courses were mentioned as one means of attaining the OJT
 
emphasis.
 

All institutions responded favorably to the idea that Ph.D.
 
candidates return to Pakistan after completion of course work to
 
carry out their field work for the dissertation. A nu;mber of 
issues were raised relative to this approach. They were:
 

1. Possible need for faculty advisor and student to
 
visit Pakistan at end of first academic year to pick 
out thesis topic; 

2. Availability of rupee funds Lo support students 
research J1, n ,.'istan. 

3. Supervision of student while in 'akistan - possible
need for faculty advisor or an associate to travel to
 
Pakistan a couple of times during field work;
 

4. Possible use of surrogate faculty advisor i.e. a
 
qualified U.S. graduate advisor from a U.S. institution
 

-
stationed in Pakistan;
 

5. Need for students to return to campus to write and
 

defend dissertation.
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A. COLORADO STATE UNIVERSITY
 

COLLEGES
 

CSU offers undergraduate and giaduate instruction 
in a variety of academic disciplines, These are available through
 
the: 

- College of Agricultural Sciences 
- College of Arts, Humanities, and Social Sciences 
- College of Business 
-
 College of Engineering
 
- College of Forestry and Natural Resources 
- College of Human Resource Sciences
 
- College Natural
of Sciences
 
- College of Professiunal Studies
 
- College 
 of .teriary Medicine and Biomedical Sciences 
- The Graduate School 

ADMISSION 

Admission at the undergraduate level is limited to
 
students on specific educational training programs, private sponsor
ship, or the sponsorship of the U.S. or a foreign government.
 
Copies of current academic credentials should accompany all requests
 
for International Undergraduate ApplicatLions.
 

TOEFL (Test of English as a Foreign Language)
 

All international applicants whose native language is
 
not English are required to submit TOEFL scores. 
 The minimum
 
acceptable TOEFL score is 550. 
 An intensive course in English is
 
available at CSU and is given by the Department of English.
 
Conditional admission is possible for students with TOEFL scores
 
of between 450 
- 549 but must achieve 550 before registering for
 
courses.
 

All applications for international students must be
 
submitted at least six months prior to the beginning of the term
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for which admission is requested. The application should
 

indicate the applicants academic background, experience background
 

and proposed program of study. Those seeking an advanced degree
 

must have a minimum grade point average of 3.00 out of a possible 

4.00.
 

CSU is on a semester svstewm and offers a surmer session. 

The 1.984-85 schedule is as follows:
 

- Fall Semester -- August 22 - December 15, 1984 

-- Sprinq SCestr; - December 27, 1984 - May i1, 1985 
- Suimer Session - May 13 - August 2, 1985 

Admission formalies must: be completed at least six months 
prior to the openinc of the semesLer under which they plan to enter. 

1NTFl;(,,%IONAL TRA.INTwc;_POGRAMS 

Tnt.ernat-ionalThe Office of Training Programs exists to 
strengthen, enhance and promote the institutional and individual 
capabilities at CSU related to inte:national non-deciree trainJngI 
activities. It i.s a source of information regarding CSU's inter
national training capannilitics. The Office is responsible for 
coordination of the Jrte'r,ational School of Econormic Development 
Studies and the International WtLer Resources School. It is through 
these tw:. schoo'.s that shcrt -ond meliiuin (non-degree) training 
programs can be devri:ied within a number of disciplines. 

THE GRADUATE SCHOOL 

The Graduate School has general charge of all graduate work
 
offered by CSU. It consists of the Dean of the Graduate School, the 
Associate Dean, and those academic faculty members designated by the 
various departments from within the nirne Colleges. Most departments 

offer graduate programs in their specialities, and many offer
 

interdepartmental and interdiscirplinaryv programs.
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GRADUATE PROGRAMS OFFERED 

A sampling of progaimn (those considered likely to be relevant 
to the ISM scopc) offered by the departments and units of administra
tion include in part: 

- Agicultural Economics -M.S. Ph. . 

- Agricultural Engi neering - M. , Ph.D. 
- Agricultural Sc:Lences (Coilecge -wide) - M. Agr. 
- Agronomy M.S., Ph ...
- Business - M.B.]., IM.S. 
- Civil Eineeing --M. , Ph.D. 
- Computer L J'. i7 ...M. :S Ph.D. 
- Earth u.:ces ---- S . Ph.D. 
- Geolog ., 
- Hort.icuitur .-;i.S., Ph.D. 
- Mechanic(! nqinoc!r:ng - M.S., Ph.D. 
- Phys3iology and 13o:hysic .-- LSo, Ph.D. 
- Sociology -M.A. , Ph.D. 
- Vocational. Educaition - M. Ed.,. Ph.D. 

oloyanWater~yd csources, 

'.he M.S. and Ph.D. pogramms prepare specialist to solve 
probl.ems in hydroloqy and c, rwaLi, control, development and 
management of water resources. The program trains the student to 
understand and pv edict various :3rormenta]In behaviors and responses. 

Training in app, J e,, ma , .Lei Stcs Ind sL: L_tJ. 7 applied earth 
sciences, cientific aud applied engin:er.ing, optimization techniques, 
systems ana.lyzis, and tlhc. astpec'ts rf wat r resou-ce activities 

is availab].e. 

The I.S. and ih,. p.'.ca:s a rte delveloped to equip 
-those interested iri afny. fth 'r. .F.us aspects and levels of 
planning, design, an(! mcanaqnt o1 watei: resources with a funda
mental understanding of these problems an( iuotjrn tools for 
attacking them effectivel,'y. The program stresses the inter
disciplinary aspects of water resources by including studies 
in physical, social and life sciences. 
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Groundwater
 

The M.S. and Ph.D. programs educate engineers in ground
water, hydrology, and fluid flow through porous media. 
 It covers
 
both applied and theoretical aspects. This includes the major
 
areas of theoretical fluid mechanics, multiphase flow, analytic 
solution, groundwater modeling, reservoir analysis, drainage,
 
artificial recharge, well drilling, pumping plant3, saliniiy 
control, conjunctive use, and optimal management of groundwater
 
reservoirs.
 

Hydraulics
 

The M.S. and Ph.D. programs aim at giving the candidate 
a comprehensive understanding of hydraulics, water resources, and
 
the environment. A selec:tion of emphasis options are available. 
These include hydraulic engineering, fluid mechanics, applied
 
mathematics, structural engineering, hydromachinery, systems analysis
 
environmental hydrolics, remote sensing, and water resources.
 

Research support is provided through the Engineering
 
Research Center with laboratory facilities for hydraulics, hydro
mechanics, fluid dynomics and diffusion; and a 100 acre outdoor
 
hydraulics and hydrology laboratory.
 

A student enrolled in graduate work must maintain at least
 
a 3.00 cumulative grade point average. 
 Required courses in a
 
program of study must be graded 3.00 or 
higher.
 

CSU requires a thesis of all Ph.D. candidates.
 
Candidates for the M.S. degree in most cases are given the option
 
of either carrying out special topic study (B) 
or writing a thesis
 
(A) based on a research topic. The general con3ensus is that foreign 
students returning to an operational or functionary position follow 

option B.
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COURSE SUMMARY/OPTIONS 

The folliowing course descriptions represent only a 
portion of the study disciplines and course work offered by CSU. 

Its presentation in this report is made the purpose 
of providing a ready refcernce point for use in tht preparation 

of trainino docurments (PIC/P -. , -e-.. Impleme tation Order -

Participants) or the iditification of training forinats that might 
be developed for medium (up [to two semesters - non-degree) and 
degree proq 	Luams. The CSU rieneral Catalog should be referled to 

for greater detail. 

Course numbering is based on the content level of 
material presented in a course: 

300-499 	 Courses primarily for junior and senior 
students, Acceptable for graduate credit 
whe,, approved by the students' graduate 

500-699 	 for students enrolled inmaster' de-gree 	 Irprcgrams equivalents. 

700-799 	 Courses primarily for students enrolled in 
Ph.l',. l'el rograrfs or equ'valerits. 

GENERAL AGRICULTURE (A) 

A 300. 	 Aqriculture, Pllution and Resources. 
Ev:ronta. an ssuesicluding
policies and confl:icts concerning pollution, 
a.4ricultural chemi cals, and nse of land, water, 
and enery.T 

A 320. 	 SurveyCof Computer Appiications in Agriculture. 
Use of ,.put.: for dcta acquisition. ari mani
pu *1.aJt-.? (;TL. it, zat.ion, and simul.ation procedures 
for a ,,de 	rarce -)i. aqriciii.tural applications. 

A 420. Develonm rtn-.c..t'.uter:. 	 _Agriculture-"q)Ti-catioi n 
Advanced prng-ranmini techniques applied to 
Jpndepencen dev'eloopment of a computer program in 
a g ri c,. I u:-e. 
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ADULT EDUCATION (AD) 

AD 525. 	 Designing Programs for Undereducated Adults. 
Comparison of major cultural groups with 
implementation for design, conduct and 
evaluation of adult educatio, rrograms. 

AD 586 A-B. 	 Practi:cum. 
Partft~haton- in field experiences relevant 
to study pr'ograr anl objectives. A) Adult 
education. P,) Corriinunit.y education. 

AD 590 A-B. 	 W. r .oL 
sp~c .~. .... L l.earning situations to 
provido oppo:-tunities for concentrated problem 
solvin e<ner- ences. A) Adult education. B) 

AD 620. ProcYessM'E,->:i. 1nct Cthods. 
.4and research emphasizing 

ap].)!cxt-j cl c Ior'al and inform idult 
learninc, ex pericnces. 

AD 624. 	 Adu_ Teachin and Eearnin(..
Th-ory, research anc7practice of adult teaching 
and i- -of behavior related to 
aduit ,: -,s eJarjiers in contrast to the young. 

AD 629. or veionu,.,nt. 
Theory, research and Dactice in planning,
imlementing, aId evs uating adult education 
programs.
 

AD 630. 	 SuirvisiDn and ,dmim st.ation. 
Applied ctcrministrat ivc and organizational 
theory, research, caCd practice in adult 
edua tion emmhasiin':d; midle management 
roles; case study aypo ch 

AD 687 A',--B 	 I nte-n Ii.;- . 
Caro:em- or- 1oh,iJ7ork with anf experience
adult :jucati.Ln im'3tituton, agency, or 
progra A,-. Adult educat ion. 1) Community 
ed uca Lion. 

http:jucati.Ln
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AGRICULTURAL ENGINEERING (AE)
 

AE 330. 	 Soil - Water Engineerin.
 
Control of the plant - soil - water
 
environment, irrigation and drainage.
 

AE 370. 	 Operations Research in Agriculture.
 
Mathematical programming, simulation, and 
modeling applied to analysis of agricultural
 
systems.
 

AE 505. 	 Irrigaiior, Scheduling.
 
Engineering principles related to crop
 
evaporation, irrigation requirements, water 
transport and budget, and climate monitoring.
 

AE 531. 	 Irrigation and Drainage Pum.ping. 
Types, chrcter-istics, and economics of 
pumps; selection -f pump components. 

AE 532. 	 Drainage Enciieerinq. 
Drainage design for agricultural applications. 
Subsurface and surface drainage for water 
table and sal inity control. 

AE 535. 	 Surface l"I-rigation Systems. 
Design and evaluation of Surface irrigation 
systems. Water measurement, conveyance 
and control structures, land forming. 

AE 536. inklir and Trickle Irriqation Systems. 
Basic Pdincples,-design, and evaluation
of pressurized irrigation systems. 

AE 537. 	 Surface__ _rrigation Labor atory.
Outdoor laboratory ex:periments in surface 
irrigation.
 

AE 538. 	 GroundwaterjHydro.oqv_ 
Groundwater 	 occurrence, distribution, 
movement, exploration and recharge, well 
hydraulics and design, interaction uf 
ground and surface water. 



AE 733. 	 Flow in Porous Media. 
Mechanics of sinqle and two-phase fluids 
in soils and porous rocks with application
to infiltration, drainage, 
-tnd petroleum

procuctioll. 

AE 767. 	 Advanced irriation Topics.

Advanced topics from
selected soil--water-plant
relationships, irrigation hydraul ics, irrigation
management, developments in equipment. 

AE 795. 	 Independent S tud. 
A) IrrigaTioFn and drainage.

B) Envirorunental engineering.

C) Land use, environmental and water law.
 

AGRONCMY (AG) 

AG 340. 	 Soil Conservation. 
Land capability classification and factors
affecting erosion; emphasis on 
soil and water
conservatior; and :land use :lanagement systems. 

AG 350. 	 Soil ertl.!ity Manaq ement.
 
Pr..ncip., of soil 
 fertlilty and procedures
in fertilzer use. Management of soils to 
achireve proptitumpoduction. 

AG 353. 	 DylandSoiI.a ement 
Soils, crops, cultural practices best suited
for prodoction ._nki: conditions of limited 
rainfal eiphaiuing: soil-water management, 
erosion control. 

AG 370. 	 Irrigation.
 
Ainistration and measurement 
 of irrigation 
water, soil moisture measurement, irrigation
methods emphasizing soil-water-plant relation
ships. 

AG 406. 	 Crop Production. 
AdaptaLion, production, and utilization of 
cereals and special crops. 

AG 414 Plot Techniques.
 
,et.ods of field experimentation and

stati ticni analy.sis if agronomics data.
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AG 415. 	 Crop Response to Environment.
 
Effects of environmental factors on physiology,

development and yield of important food crops.
 

AG 470. 	 Soil Physics.
 
Physical properties of soils emphasizing

mechanical composition, moisture, aeration,
 
temperature, and structure related to
 
management, plant growth.
 

AG 475 A-C. Topics in International Agriculture.
 
A) World soils.
 
B) Crop production systems.
 
C) Food crops.
 

AG 666 	 Salinity and Soil-Water Management.
 
O-rgin,-an---ayss, reclamation of salt
affected soils; effects of salt, sodium on
 
plant growth; management in relation to
 
water quality, soil properties.
 

AG 770 	 Advanced Seil Physics.
 
Description and analysis of principles of
 
storage and movement of water,
 
solutes, heat, and gases in soils.
 

ANTHROPOLOGY (AP)
 

AP 320 	 Nature of Culture.
 
Introductory anthropology emphasizing ro2.e
 
of culture in human affairs.
 

AP 329. 	 Cultural Dynamics.
 
Processes of cultural development and
 
theories of change.
 

AP 435. 	 Economic Anthropology.
 
Tribal and peasant economic systems; impact

of Western and industrial world on economies
 
of developing nations.
 

AP 438. 	 Applied Anthropology.
 
Anthropological theory, methods, and findings

in programs of community and national develop
ment, public health and international aid.
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CIVIL ENGINEERING (CE)
 

CE 300. 	 Fluid Mechanics.
 
Fluid properties; statistics, kinematics,
 
and dynamics of fluid motion including
 
viscous and gravitational effects.
 

CE 301. 	 Hydraulics Engineering.
 
Basic principles of fluid mechanics applied
 
to practical problems in hydraulics engineering.
 

CE 350. 	 Soil Engineerina for Non-engineers.
 
Concepts of soil mechanics and soil behavior,
 
elementary application to compaction, seepage,
 
earth pressure, foundations and slopes.
 

CE 413 	 Environmental River Mechanics.
 
Fluvial geomorphology, sediment transport,

river response with special emphasis on
 
en ;ironmental aspects.
 

CE 422. 	 Basic Hydrology.
 
Study of hydrologic cycle, precipita1hion
 
processes, soil moisture, infiltration,
 
groundwater, rainfall-runoff proceses,
 
utilization of water resources.
 

CE 423. 	 Ground Water Engineering.
 
Development of ground water resources; origin,
 
movement, distribution of water below ground
 
surface.
 

CE 450. 	 Soil Mechanics and Engineering.
 
Soil behavior, stress-strain and strength

properties, application to earth pressure,
 
slope and foundlation problems.
 

CE 513. 	 Computer Applications in Hydraulic Engineering.
 
Solutions to hydraulic engineering problems;

unsteady free-surface flow; erosion and
 
sedimentation analysis.
 

CE 514. 	 Hydraulic Structures and Systems.

Analysis and design of hydraulic structures
 
which make up ccnponents of water resource
 
systems.
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Physical Hydrology.

CE 520. 	 Properties of water; hydrologic relevance;
 

thermo-dynamic, mass and heat transport;

dissolution and chemical characteristics;
 
momentum and energy.
 

CE 521. 	 Hydrometry.

Principles, methods, instruments, and
 
equipment for measuring water quantity and
 
water quality variables in nature.
 

CE 522. 	 Engineering Hydrology.

Flood frequency analysis, regionalization;

rainfall and snow melt runoff, routing;

analysis, use, and design of watershed models.
 

CE 544. 	 Water Resources Planning.

Planning concepts; economic and financial
 
analysis; multiobjective planning; multisector
 
planning; 3.=kated topics.
 

CE 546. 	 Water Resource Systems Analysis.

Application of systems analysis and
 
optimization techniques in water resources
 
planning and management.
 

CE 605. 	 Experimental Fluid Mechanics and Hydraulics.

Design of experiments; instrumentation and
 
experimental techniques for flow situations;
 
data acquisition and processing.
 

CE 613. 	 Hydraulics.
 
Fundamental equations of fluid mechanics,
 
application to hydraulic problems, modern
 
concepts of control volume, and laminar and
 
turbulent flows.
 

CE 615. 	 Open Channel Flow.
 
Steady, uniform, and non-uniform flow; back
water curves; flow through bridge piers,

transitions, and culverts; spatially

varied and unsteady flow.
 

CE 620. 	 Optimization in Hydrology anC Water Resources.
 
Survey of relevant optimization techniques;

application in hydrology and water resources.
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CE 622. 	 Statistics in Water Resources.
 
Probability theory, mathematical statistics
 
applied to hydrology, hydraulics, and other
 
water resources disciplines.
 

CE 624. 	 Control of Floods and Droughts.
 
Flood and drought characteristics, reservoir
 
and channel routing, methods of flood
 
mitigation, drought prediction, drought control,
 
drought response.
 

CE 631. 	 Solutions to Ground Water Problems.
 
Steady and transient saturated flow; well
 
hydraulics, drains, recharge, bank storage,
 
dispersion; ground water models.
 

CE 632. 	 Optimal Ground Water Management.
 
Ground water systems; conjunctive use;
 
deterministic and stochastic input; optimal
 
management and sensitivity analysis.
 

CE 712. 	 Hydraulic Structures Design. 
Design of water-conveyance systems and 
related hydxaulic structures including 
sediment exclusion and ejection methods;
 
and sediment--water routing.
 

CE 73.6. 	 Erosion and Sedimentation.
 
Transport mechanisms and transport of sediment
 
in relation to hydraulics, water resources and
 
environment. 

CE 717. 	 River Mechanics.
 
Characteristics of rivers, mechanics of
 
sediment and water discharge emphasizing
 
alluvial systems, channel stabilization,
 
control response.
 

CE 746. 	 Advanced Water Planning and Management.
 
Water resources planning and management;
 
current innovative systems analysis tools;
 
recent research results.
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ECONOMICS (EC) 

EC 342. 


EC 542. 


Economics Analysis - Water Resources
 
Development.

Water resource evaluation; concepts, issues,
 
and problems; techniques employed in
 
analyzing and evaluating water use in
 
alternative situations.
 

Economics of Water Resources Planning.
 
Benefit cost analysis of public water
 
development programs; economic analysis of
 
selected water allocation issues; groundwater,
 
pollution, pricing.
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B. WASHINGTON STATE UNIVERSITY
 

COLLEGES
 

WSU offers undergraduate and graduate instruction in
 
a variety of academic disciplines. These are availabli through
 

the:
 

- College of Education.
 
- College of Veterinary Medicine.
 
- College of Engineeriw9.
 
- College of Science and Arts.
 
- College of Economics and Business.
 
- College of Agriculture and Home Economics.
 
- College of Pharmacy.
 
- The Graduate School.
 

WSU and the University of Idaho (eight miles distant)
 
have developed a program of cooperative courses in which one
 
institution exclusively offers a particular course for use by
 
graduate students of both. The program provides a wider variety
 
of graduate courses than otherwise would be possible at either
 

university.
 

ADMISSION
 

WSU encourages the application of qualified students from
 
other nations to complement its cosmopolitan student community.
 
However, because of limited supporting services, the university may
 
from time to time find it necessary to limit the total number of
 
foreign students, students from any single country, or students
 
desiring any specific academic program. Applicants must submit
 
official copies of all academic records, and evidence of the TOEFL
 

score (550 minimum for graduate school).
 

General admission to the Graduate School on a regular
 
student status requires at least a 3.00 average out of 4.00 for
 
the last half of undergraduate work. Admission of a student from
 
a foreign university may be approved by the Dean of the Graduate
 



School if the student presents a superior academic record and
 
meets minimum TOEFL requirement (550 score). All applications
 
for internatio'nal sLu<nts must be submitted at least six months 
prior to the beginning of the term for which admission is 
requested. 

WSU is on a semester systen and offers 
a summer session.
 
The 1984-85 schedule is as follows:
 

- First Semester - August 23 - December 26, 1.984 
- Second Semester - January 10 --May 13, 1985 
-- Sumnmer Session - June 10 - August 5, 1985 

THE GRADUATE SCHOOL
 

The Graduate Facult:y of over 700 members is primarily
 
responsible for conducting graduate Education. 
The Graduate
 
Faculty emphasizes both independent research and classroom
 
learning. The individualized nature of graduate work at WSU 
provides students with a great deal of flexibility in designing
 
programs of study.
 

In the general disciplines of agriculture and water 
resou-ces 
there are three centers of research. These include
 
the College of Agriculture Research Center, the College of 
Engineering Research D-"vision, and the State of Washington Water 
Research Cerer.
 

The Colle.e of A-riculture Research Center 

The College of Agriculture Research Center is composed
 
of the res. irch personnel and.' facilities of the thirteen departments 
within the College of Aqriculture. These departments include 
Agronomy and Soils, Agricultural Economrics, AgrLcultural. Engineering, 
Agricultural. Chemistry, Aniial Science, Entomology, Food Science
 
and Technology, Forestry and Range Management, Home Economics, 
Horticulture, Plant Pathology, Rural Sociology, and Veterinary 
Science. 



In addition to the departmental research facilities on
 
campus there are six outlying research centers and six other
 
research units located throughout the state. One of the larger
 
centers is the Irrigated Agriculture Research and Extension
 

Center at Prosser, Washington. 

College_ of Engineerinq Research Division 

The Engineering Research Division is 
an organized
 
research force which places major research emphasis in the 
engineering aspects of environmental quality; energy generation, 
utilization and consumption; and resource development. The scope 
of research effort varies from fundamental to applied research;
 
from development, to proto-type, 
to pilot plant, and to practical
 
application.
 

State of Washinqton Water Research Center
 

The Sitate of Wasihiton Water Research Center was 
established in 1964 as a joint organization of WSU and the 
University of Washington (UW). The research program of the 
Center is very Lroad, includinq single-disc'ir line, multi

discipline, and interdiscipli.nary studies. The Center's first 
major research project wa-s an evaluation of the water resources 
ef the st,.ite. The Center: also completed a report on the concept 
of a state water plan arn.- nrepared Et statement of water policy. 
Present plans ca.11 for development of a conittee to examine 
state water research priorities. UJnder the auspices of the 
Center, a broad range oi coutirse offerings in many disciplines 
concerned with water ii- available. The Center's major emphasis 
is placed on research, education and information dissemination.
 

GRADrUA' PROGRAMS OFFERED 

A sampling of programs (those considered likely to be
 
relevant 
to the ISM scope) offered by the departments and units
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of administration include in part: 

- Agricultural Economics - M.A.,Ph.D.
 
- Agricultural Engineering - M.S., Ph.D. 
- Agronomy - M.S., Ph.D. 
-

-

Civil Engineering - M.S. , Ph.D. 
Computer Science - M.S., Ph.D. 

- Engineering Science - Ph.D. 
- Engineering Management - M.S. 
- Soils - M.S., Ph.D. 
- Vocational Technical Education - M.S. 

WSU requires a thesis of all Ph.D. candidates. Candidates
 
for M.S. have a thesis or non-thesis option.
 

COURSE SUMAARY/OPTIONS 

The following course descriptions represenit only a portion 
of the study disciplines and course work offered by WSU. 
Its
 
presentation in this report is made solely for the purpose of 
providing a quick point of reference for use in the preparation
of participant training doctunents (PIO/P). The WSU General and 
Graduate Catalogs should be referred to for greater detail.
 

Course numbering is based on the content level of material 
presented in a course:
 

200-399 Undergraduate courses.
 
400-499 Courses primarily for juniors and seniors
 

hut may be included in graduate programs if
 
they are published in the Graduate Study

Bulletin and provided they are not specific

requirements in preparation for graduate
 
study.
 

500-599 Courses primarily for graduate students.
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ADULT AND CONTINUING EDUCATION (ACE)
 

ACE 510 	 Development, and Evaluation of Adult 
Education Programs. 
Development, implementation, and evaluation 
of adult education programs. 

ACE 511 	 Seminar. 

ACE 514 	 Adult Learning. 
Theories, principles, concepts, and practices
 
that apply to adult learning. 

ACE 515 	 Teaching Methods. 
Methodis *.d:id procedures of .informal adult and 
contiruinu education. 

ACE 516 	 Methods of Research in Adult Education.
 
Methods of research and design of studies in
 
adult and continuing education. 

AGRICULTURAL ECONOMICS (Ag Ec) 

Ag Ec 380 	 Introduction to Resource Economics.
 
Tntroduction to rersource scarcity, use, and
 
contro]; resource rmroblems as they relate to 
rual art.as. 

Ag Ec 425 	 Economic Analysis__ ofProjcs and Progrms.
Princ'ipl es and procedures for valuing project
effects, estim.ating distributional and environ
mental consequiences, and making social choices; 
case' studies. 

Ag Ec 480 	 Advanced Resoarce Economics. 
Economic principles applied to problems of 
natural -.. sotirce utilization, development, 
and conservation. 

Ag Ec 540 	 Aqricuitural Production Economics. 
Theoretical 	 economic concep~t-s applied to 
analysis of 	 agrj.cutLur]I robers, production
irnten stv, factor and product combination, 
uncertainity and technolocical change. 

Ag Ec 541 	 Advanced Aciricultural Production Economics. 
Current multiple product produc-ion theories
 
;And functions applied to agricultural policy
issues. 
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Ag Ec 580. 	 Resource Economics.
 
Problems and issues in natural resource
 
use, development, and conservation.
 

Ag Ec 581. 	 Seminar in Resource Economics.
 
Curren: policy issues, methods of
 
evaluation and resource agency procedures
 
and practices.
 

AGRICULTURAL ENGINEERING (Ag E)
 

Ag E 390. 	 Introduction to Soil and Water Engineering.

Fundamentals of-soil and water engineering 
including agricultural hydrology and 
hydraulics, erosion control, and water 
quality . 

Ag E 491 	 Irrigation Enineerinq.
 
Theory and design of gravity, sprinkler,

and trickle irrigation systems; water

requirements and sources; efficient use of 
water and energy. 

Ag E 555.1/ 	 Natural Channel Flow. 
Hydraulics of non-uniform flow in irregular

channels; unsteady flow, flow routing,

sediment transport. and density currents.
 

Ag E 558.1/ 	 F'luid--Mechanics of Porous Materials.
 
Statics and dyn am of multi-flow systems
in porous material-, properties of porons 
materials; steady and unsteady flow.
 

Ag E 590. 	 Advanced Theory of Irrigation Water
 
REulreients.
 
Energy balance and consumptive use of
 
water; influence 	of farm and project
 
irrigation system design criteria, manage
ment and efficiencies.
 

Ag E 591. 	 Iriation Eqineerin. 
Theory and design of gravity, sprinkler, and 
trickle irrigation systems; water requirements 
and sources; efficient use of water and 
energy. 

Ag E 592. 	 Advanced Theory and Design of Irrigation
 
Systems. 
Design and development of irrigation water
 
application systems.
 

l/ Course of instruction at the University of Idaho.
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Ag E 593. Drainage Engineering. 
Engineering principles applied to surface 
and sub-surface drainage problems;
investigation, design, materials,
construction, and inspection applied to 
agriculture. 

Ag E 594. Drainage Investigation and Design. 
Continuation of Ag E 593. 

Ag E 595. Water Resources Seminar. 
Oral presentation and discussions of 
leading research on water resources and 
water policies. 

Ag E 600. Special Projects or Independent Study. 

AGRICULTURAL MECHANIZATION (Ag M)
 

Ag M 344. 	 Irrigation and Drainage.
 
Principles of irrigation and drainage,
 
water measurement, irrigation methods and
 
practices, selection of irrigation system
 
components.
 

Ag M 345. 	 Irrigation Laboratory.

Principles of soil moisture measurement
 
techniques, water measurement, pumps and
 pump efficiencies, conveyance and
 
distribution.
 

AGRONOMY (Agron)
 

Agron 411. 	 Environmental Crop Physiology.
 
Effects of environment and management
 
on crop growth and development.
 

Agron 501. 
 Agronomic Research Techniques.
 
Biological and physical principles used
 
in environmental crop research.
 

ANTHROPOLOGY (Anth) 

Anth 403. 	 Economic Anthropology.
 
Introduction to economic organization and
 
processes in comparative perspective; tribal
 
and peasant economies.
 



-76-


Anth 462. 	 Human Issues in International Development.
Intedsciplnary analysis of complex
interaction between tradition and modernity
in Third World society. 

Anth 503. 	 Economic Anthropolocjy. 
Graduate lavel of Anth 403. 

Anth 504. 	 Cultural Chancie and Modernization. 
Culture c:hanges through the processes
of innovation, diffusion, and acculturation. 

BOTANY (Bot) 

Bot 501. Pl.ant Physiology - Water Relations. 
Physical biochemical and eivironmental 
processes in plant-water relations. 

CIVIL AND ENVIRONMENTAL ENGIN.IEFP.TNG (CE) 

CE 315. 	 Mechanics of Fluids. 
Principles of fluid statics 	and kinetics. 

CE 351. 	 Hdraulic Enineerinc 

Principles; hydrology, fluid mechanics, 
structures, and economic analysis applied
to problems ct hydratilic engineering. 

iaboratorCE 416. 	 Hy.raulic i:hqineeriq . 
E: eri]e tF relage1 t f l.ow principles
and Lheir apnlicalion to hydraulic engineering. 

CE 450.-i 	 llydtaulic Oesiqyn. 
HydratI]iclj .{,bljn in planning and design
of 3rav 1y and ..ess re systems; intro
ductbion to unsteay flow. 

CE 451. 	 O. Channel Flow. 
Steady, non_-uniforn flow; controls and 
transitions in fixed-bed channels. 

CE 464. 	 Construction Manaqement.
Job scheadlng, Jun p.lanning, project 
contiol, records and policies, and
construction equipmient. 
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CE 475. Ground Water Hydrology. 
Fundamentals of ground water accumulation, 
storage, and flow; exploration and development. 

CE 550. Intermediate Fluid Mechanics. 
Basic flow equations; Navier-Stokes equations; 
similitUde; potential flow, boundary layers, 
turbulence, and diffusion; uniform and non
uniform conduit flow; drag and lift. 

CE 551. Turbulent Flow and Diffusion. 

Theories of 
description 

turbulent motion; statistical 
and numerical models. 

CE 552. Advanced Tor)ics in Hvdraulic 
Individual topic selection. 

Engineering. 

CE 553. River £Enineering. 
Fluid mechanics, morphology, hydrology, and 
hydraulic engineering as they affect natural 
and man-made influences on rivers. 

CE 554.1/ Hydraulic Design. 
Dams, spillways, and outlet works; design of 
a major sturcture. 

CE 556. Numerical Modeling in Fluid Mechanics. 
Fundamentals underlying fluid mechanical 
modeling; physical basis of the techniques 
being used. 

CE 559. Stochastic Hydrology. 
Applications of probability in hydrologl.; 
analyses and evaluation of hydrologic data; 
regression analyses and simulation techniques. 

CE 560. Advanced Hydrology. 
Principles of hydroineteorology and severe 
storm analysis; flood and runoff analysis, 
project design and operation. 

CE 561.1/ Water Resources Systems.
Concepts in water development; coordination of 
development of other natural resources; systems 
approach and optimization techniques. 
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CE 562.! / 	 Water Resources Planning.
 
Design and feasibility studies in water
 
supply, power, flood problems, navigation,
 
irrigation, recreation.
 

CE 577. 	 Advanced Ground - Water Hydrology.
 
Ground water flow systems; modeling and
 
resource management.
 

CE 600. 	 Special Projects or Independent Study.
 

COMPUTER SCIENCE (Cpt S)
 

Cpt S 203. Computer Programming for Engineers.
 
Use of FORTRAN in solving problems related to
 
engineering applications.
 

Cpt S 
 See Catalog for wide range of applicable
 
Courses.
 
Systems programming, data management,
 
simulation, modeling, etc.
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C. UNIVERSITY OF IDAHO
 

COLLEGES 

The University of Idnho (UI) offers undergraduate 
and graduate instruction in a wide variety of academic disciplines. 
These are available through the:
 

- College of Agriculture.
 
- College of Art and Architecture.
 
- College of Business and Economics.
 
- College of. Education.
 
- College of Engineoring.
 
- College of Forestrv, Wildlife and Range Science.
 
- College of Law.
 
- College of M.:ines and Earth Resources.
 
- Veterinary Medical Education (Utah - Oregon) 
- College of Letters and Science.
 
- The Graduate School.
 

One of the several associated institutions within the UI 
, Rcsources 

The institute 

systems is the Idaho Water and Ene__rgyc Research Institute. 
s?,rves the state by developing and coordinating water 

and energy research programrs. The area of water resources planning, 
development, and manaqement is a composite of many disciplines and 
draws upon the faculty of rrany departments to carry out its 
objectives. The institutLe has- coordinated master's and doctoral 
programs in several disciplines and specializations. 

ADMISS ION 

The University of Idaho accepts qualified students from 
other countries to the extent that space is available. Applicants 
for admission as graduate students whose previous degree was earned 
outside of the U.S. must present the equivalent of a "C" (2.00) 
average (by international standards) . Those whose previous degree 
was earned at an institution in the U.S. must present at least 
2.70 grade point average. 
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Applicants must present the minimum score (550) on the 
Test of English as a Foreign Language or that proscribed by the
 

academic unit in which they plan to :,tudy. 

The Graduate School. serves three groups: students 
working for advanced degrees, those wishina certain courses but 
not toward a degree objective, and those working for certification 
as teachers.
 

The Unive--sity of Idaho is on a semester system and offers 
a summer session. The ap:lproximate 1984-85 schedule will be: 

- Fall Semester - August 22 - December 1.6, 1984. 

- Spring Semester - January 9 - May 12, 1985. 

- Suimer Session - Jtne 11 - August 3, 1985. 

For applicants who are currently residing outside the 
U.S. final. application and approval must be completed by: 

- l-all Semester - Aril 15.
 
- Spring Semester September 15.
 

- Summner Session - March 15.
 

GRADUATE PORGR' xYS OFFERED 

Degree procjrams are offered in I0,' areas for master's 
degrees, 6 .to.r ' orofessiona deyrees, and 21 foc doctoral degrees. 
A sampliig of those offerd re.Lev-,nt to the scope of training 

under the ISM Project include in part: 

- Agricultura] Economics - M,S.
 
- Agricultural Engineering - M.S., M. Eng., Ph.D.
 
- Applied Statistics - M.S.
 
- Civil Engineer ir)CI - M.S., M. Enq., Ph.D.
 
- Computer Scieice -IM.S.
 
- Hydrology - M.S.
 
- PlanL Sciece - M.S. , Ph.D.
 
- Public Administration. - M.P.A,
 
- Soil Scienice - M.S, Ph.D.
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A student enrolled in graduate work fmust maintain at least 
a 3.00 average for all courses taken during the period a student 

is regiotered in a particular degree program. 

UT reouires a thesis of all Ph.D. candidates. Candidates 

for the M.S. degree nre in most cases given the option for thesis 

or special problem study. 

UT and WSU (eight miles distant) have developed a 
program of cooperative courses in which one institution exclusively
 
offers a particular course for use by graduate students of either 

university,.
 

COURSF ..M1-,R./OWS 

The o -win.g:.course des i.tica s represent only a portion 
of the study discir.lines and course work offered. The UI General 

and Graduate Catalogs should be referred to for greater detail. 

Course numbering is hased on the content level of 
material presented in a course: 

300--499 	 Upper division courses :.'or advanced under

grad-uats, 	fifth year students and graduatEs. 

500-600 	 Restrict-d Lo studeknts enrol.led in 

j 	 Cour-s; cofu; t.ed Jointly between departments.
Studr nt: assicrnments reflect the level for
",,:hich the-: ar~ enrio]J.od] 

ID - Cou:rses )Etered aL U] but available to 
WW33 st udents. 

WS -	 Courses of Feru-d atL WSU. 

http:enrio]J.od
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AGRICULTURAL 	ECO[nOrC (Aq PC) 

Ag Ec 332. 	 Econ of _Aricultural Development.
Prol.bems associated with the economic 
develop.ment of the major agricultural 
areas of the 	worldJ. 

Ag Ec 358. 	 A ricultural Procar:-jms and Policies. 
Cols, met xesults of economic 
proqraws and poLicies in agriculture,
including role of governrnent and farm 
organization ., 

Ag Ec 467. 	 Economic oi: Pural Community Developrnent.
Economi.ca theoi.2, anaylvtical methods, and
literature relevant to study the development
o~f rurlal areas. 

Ag Ec 493. 	 F'ocluction F.rcItu.lEconomics. 
Lc"norId c: thecry to agr'iculturalLeated 
produ....ion at thn -,enterrrise, firm, and 

Ag Ec 508 	 PPoI~e.s in }.roduction Economic Research.
O itechnques; application of 
probabii.ity modcis and their ev.).uationenu:p oyi; a rinLmh.: ,f ec~onmetric 
techniq.es. 

Ag Ec 551. 	 EaconSc,_;of ,lr/_,ol Yi 'rc ve'onrient. 
A.L .,::aLio1) of JnIajtL .1 res ources er Lime 
an] cmJlrv.J '<'" wel.iwe; ..... project 
eva luation and 'ost jtn,'.7ianalvs..s 
v'aI uti.or of eL .En4jket coods; pr o)emrs 

or i Cc 1.1oJ.cy. 

AGRICULTU.L E~ 
-',.,M (Aq B) 

(CE 321 ) naic.:l-; ,isQttation and runoff events,
princ'i r r s r i .'njio~ratLion, infiltration, and 

Ag E 352. 	 Soil and Wat.:-.. ;I'- ?ee*i ,-
PJlar .-- so 2--w r r iaL.,onships, applied
hydra uljcs soil. erosin principles andi 
cont :o, drainaqj, ,-inlegjal aspects of water 
resources. 

http:jtn,'.7i
http:techniq.es
http:Economi.ca


Ag E 451. 
(CE 421) 


J 454/J 554. 


Ag E 456. 


Ag E 458. 

(CE 428) 


Ag E 551. 

WS 552. 

WS 553. 

ID 555. 

Ag E 589. 
(CE 589) 
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Engineering Hydrology.
flydrologic cyc e as 
applied to engineering

projects; hydrograph routing; design liydro
graphics; introduction to hydrologic
 
simulation.
 

DrainaaaSvstem Desiqn.

Theory &nd design of subsurface drainage
 
systems in agriculture, waste management,
and construction; introduction to unsaturated 
f low, 

Irrigation Svstems Desiqn.

Crop water requirements, irrigation

scheduling and water management, design of
 
irrigation systems, pwump selection.
 

Ov:en Channel Hydraulics.

Wydraulics of ui-mforj and varied flow
 
in open chanrne]ls with fixed and movable
 
beds.
 

Advancedfydrologv. 
Principles of the hydrologic cycle in 
mountainous areas, Lncluding precipitation, 
snow melt, and systerns simulation. 

Advanced Theory of Irrigation Water 
Rec-uirements. 
Energy bal-ance and consumptive use of 
water; influence cf farm and project
irrigation system design criteria, management,
and effi.cienci es. 

Idvanced TheoryLandDesign of Irriation

Systerns
 
5-s.{gn and development of irrigation systems.
 

Natural Channel Flow.
 
Hydraulics of non-uniform flow in irregular

channels, unsteadv, flow flow
and routing, 

Water Resources Seminar. 
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AGRICULTURAL MECI-AN] ZATION (Ag Mech) 

Ag Mech 315 	 IrarLtion and Drainage. 
Irrigation methods. water resources, water
rights, conveyance and measurement, pumps,

soil-water-plant 	relationships and drainage.
 

CIVIL ENGINEERIING (CE
 

CE 
(Ag E 351) 

321 Hl jo 
See Acg 

1ov. 
E 351 

CE 322 Hyidraulics. 
Applied principles of fluid mechanics; 
open channe:I flow, pressure conduit flow,
in L -d'.rii-i ,o-,n to pumps-. 

CE 420 Fluid Mechanics. 
F-uid Tin motion; basic laws for systems
and t-onx.,'l vo.lumes; Navier-Stokes 

CE 
(Ag E 451) 

421. Engineerinq1droloTjy. 
See Ag F 451. 

ID 422. HvdauI..i.c Dew. 
Hydrauic probi ums in design of gravity and 
p.ressure systems. 

CE 
(Ag 1,;458) 

428. Ojmn Channel. 
See Ag E 458. 

,d1 ,u].ics 

CE 460. Soil MechnnLcs. 
Physir-.T .-
behavior olf 

-mech,an-ical 
.;oilsruturos 

properties of soils; 
under load. 

CE 482. Projc 1,7in aq rint Tehiques 
Foul: ncco..er ted (4 wcc. 5er course)
minicourses or[ ' in ,n- semester. Mc.dernengj.neerin(T Mna'l igemfrenlt tocll-iiques for design,
const-riwtjor / anti ot7ration of typical
engincering (or) linear procgrammingappi d to projectle-.Iin and operation; 
(2) p',ject economics and cost esti.:na ti.on;(3) ril..iabilitY, risk, and decision analysis;
(4) scheduling and,4 b.idding of projects. 



ID 522. 


ID 523. 


CE 524. 


WS 525. 

WS 527. 

WS 528. 

CE 529. 
(ID 555) 

WS 539. 

COMMUNICATIONS 

Comm 332. 

Comm 347. 

Advanced llydraulic Design.

Application of principles of fluid mechanics 
and hydraulics in design of hydraulic works,
 
structures, and systems; design problems 
wells, pumps, pipelines and control valves;
 
spillways, outlet works, and open channel
 
control structures.
 

Water Resources Systems. 
Concepts in water development; coordination
 
of deveIc-nment of other natural resources;
 
systems approach and optimization techniques.
 

Water Resources Planninq.
 
Use of water resources; provision for domestic
 
water supply,pcwc', flood control, navigation,
irrigation, and recreation; design and feasi
bility probilems. 

Intecriaed-iate Fluid Mechanics.
 
See WSU! 525.
 

Ha.,icedH}draulic Enineering" 
See . 27.
 

S tochas tic_ifrloq,.
 
See WSU 528.
 

Natural Charinol Flow.
 
See Ag F - ID 555.
 

Water Quality Nianaqement.

Systems Analysis appifle-d to management of
 
wate.r quality probiems, including economics,
 
political and social aspects.
 

(Comm)
 

Communications and the Small Group.
 
Problem - solving methods; small group behavior.
 

Comurca o-ns and Attitude Chane.
 
Approac',e , to attitude change) with
 
consideration of application in the mass media.
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COMPUTER SCIENCE (CS)
 

See Catalog - 36 courses offered. 

GEOLOGY -HYDROLU.iY (Geol. Hydro) 

Hydro 569. 	 Aj~p1ication of flydroogical Concet. 

Appillcit3.on of hy;-crau ic 	 and chemical 
riaracteristic of wel. and aquifer systems
to pract1ical field problems. 

Hydro 572. 	 Ground Water Managcement. 
HydrooTc, econoti(, and legal factors 
controlliro,- Cir-:veiopfmefnt and management of 
ground water resourecs. 

Hydro 575. 	Design and Construction of Water Wells. 
Analysis of geoior.:;c- :..d energy factors 
import -nt to dcsign, con.s truction, operation,
and maintenance of water wells. 

SOCIOLOGY (Soc)
 

Soc 235. 	Sociology of Natural Resources. 
Sociologj ical. perspective applied to natural 
resourcE4s management; relationship between 
natural resources and human social systems; 
ana1.y'sis of reso!.--,,- . ic ssues. 

Soc 312. 	Socicloqy of COrgcani-atiJons.
Analys i s v f p, ,Lioi ;les norms, and 
authori structurus in organizations. 

Soc 410 	 Int..rductt--.r'r to sci:e.rch 
.<Ic ., ,.odS of. data c:oj lection, 

analvsj.:.-. , and ailterpretation. 

Soc 574. 	 P. o Adult Learners. 
PsychoJoijica1, social, -ind physioloqical
characteris tics (-.f adult learners. 

http:Appillcit3.on
http:HYDROLU.iY
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D. UNIVERSITY OF CALIFORNIA, DAVIS
 

COLLEGES 

The University of California, Davis (UC/DAVIS) offers 
undergraduate and graduate instruction in a wide variety of academic
 
disciplines. These are available through the:
 

- College of Agricultural and Envirorunental Sciences.
 
- College of Engineering. 
- College of Ietters and Science. 
- The Graduate Division. 

The Graduate Division is the academic hcie of several 
thousand post-baccalaureate students who are seeking advanced 
degrees in morr than 70 graduate procr'ams on the Davis campus. 
In developing its gradcuate programs, Davis campus takes advantage
 
of a special pattern of orqanl-ation llowing greater flexibility:
 
the creation of qraduite "groups" which cut :tcross the usual lines 
of faculty divison. Groups may be organized to offer an inter
discipl.i.nary program. 

One of the many facilities associated with UC/Davis is 
the Water Resources Center. The Center is a systenm-wide organized
 
research unit charged with coordinating water resources research 
on the UC campuses. fPesc arch interests include water resource 
systems en':inecrinq, economic evaluation of water developrnent 
and consekvation, ] itical stirategy in water resource development,
 
environmental and ener,' relationships in water resource management, 
watershed hydo.gy, ground ,A:fte., use, soi and land use management 
in relation to water resource use, ain maintenance and improvement 
of water quaity.
 

ADMISSION
 

Applicants from other countries are 
admitted in accordance
 
with the same general procedures governing non-resident achnission. 
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Students admiLted to graduate -tatus must hold a bachelor's
 
degree or the equivalent from an institution of acceptable 
standing. Genlrally, a minimuIm grade-point average of B in under
qraduate work i2 required, 

Appli.cants for: admission to the Graduate Division with 
credentials from universities or colleges in foreign countries 
should make their initial inquiry for enrollment at least one year 
before the date of intended enroLlment. 

Appl:i.cants musL present a minimum TOEFL scare of 550 
for adriUssion to the Graduate Div.s iCOn. On arrival, international 
-tu-cdenits take the speciraU University exawination in English. Those 

1ot 2 to0who do 1-A: assigned .,e1eLi..!] courses. Registration 

may be deferccr.d until al. adeuz:te cuivmind( of English is acquired. 

The Uni,,Jersity is on a quarter system. The approximate 
1984-85 schedule will b,

- Fall Quarter - Sepem-er 26 - December 17, 1-984. 
Winte'r Quarte : - f,.Jy 3 I ' 22, 1985. 

- S-rinq Quarter - iarch 29 - Jne [o, 1985. 

Applications frr-. re.-n NatioiiaLs must be filled by:m 

- 1984 - Fa-i Qarter - Ma'y 1, 1984. 

- 1985- Wiiter - SepteLez-r ,1984. 

- 1985 -Sprir r - December 1, 1984. 

Two (hortterm cIM(er sessions are also available between 
the ending ,'t tue Spi.roj Quarter and the beginning of the Fall 
Quarter Course selection is not ats extensive s thaL available 

during normal guarter *esion. 

GRP DUIATE PROcrAM ; OPFER:D 

Degre6r procinraims a: offered in some 70 areas. In addition 

to these, ci.,,a r{ec ,.w:aoi .Li schools of Law,,re offered the 
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Medicine and Veterinary Medicine. A samp.in of those areas
 

offered which may be relevant to the scope of training under the
 

ISM Project include in part:
 

- Admini.strat.ion - M. Admir. 
- Agricultural an,.d hivi:onmental Ch-emistry - M.S., Ph.D. 
- Agricultural Econo.mi cs - M. ., Ph. D. 
- Agronomy-. 

" - Computing a .. ... ." , Ph . 
- Earth cj.e ces L.f'eso cn - ..S., Ph.D. 
- Engineering - E. Lqr., M.S. , D. En]grj. , Ph.D. 
- Water Science 	- M.S.
 

A ma sers deu-gree Iav iwyc awarded upon completion of one 

of two basic plans in whicl e!ither a thesi: or a comprehensive 

examination i:; required. Ph. D. candidatus are required to write 

a dissertation.
 

GRADUATE STDYL. WETILOUT AN ADVANCED'DEGRFE OLE3.,CTI : 

Students may bc., admitted to a speci.fied field of study for 

course wk only. Surh D .rejram, which must Lu; approved by the Dean 

of the Gradua te 	Division, uust have a dcefin Ie scholarly or profess-

purpose. ,onalCanidat.2 fr Lhis type of pn.0,ram must meet the 

same scholast:ic requiremernts as required or admission to degree 

programs. 

COURSE SUDIMAR-Y /r[PTIN 

The f-ollowin. course dcscri.Ltons represent only a 

portion oF t:he st1udy dj.sc3ipl.nces and graduate work offe:ed. The 

US/DAVIS General Catalou shioud.be referred to for greater detail. 

ADM IN 3.STRAT iON 

20. 	 A - 201 B. Ac'ountigq, Budgeting and Control. 
In troduct o. to .asic principles of 
accountinq, budqetin q and control. Basic 
accountiny, financial reportinq, cost 
accounting, planeing and budget foriulation, 
wana emenk conrrcer,toctn operational 
control and auditinr, Financial reporting 
aid !nIa eon in'orrmat iun.g f l 
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204 A, 204 B. 
Economic Analysis for Management.
 
Economic reasoning applied to resource

allocation in public and private sector
 

RICULTURAL EDUCATION
 

301. 	 Planning for Instructional Programs.

Major paradigims in program planning anc
 
development. Emphasis on key steps in
 
curriculum development, incliuding
 
selection and organization of educationz

objectives, learning experience, materia
 
and methods.
 

AAVIORAL SCIENCES
 

201. 	 Planning Processes in Applied Behavioral
 
Sciences.
 
Systematic approach to planning, includi
 
new concepts, theories, and methods
 
of planning with application to educatic
 
institutions, agencies and the community
 
at large.
 

202. 	 Systems Approach to Organizational Chanc
 
9tudy of insttut~ional processes, resour
 
allocations, communication networks,
 
program prioritiesoand destruct mechanic
 
needed for change.
 

203. 	 Evaluation and Decision Making.
The sudy of -d-cision - making behavior,
theoretical formulations of evaluation adecision making, value conflicts, multip
 
information requirements at different
 
organizational levels, and the role of
 
evaluation in programs.
 

1ICULTURAL ENGINEERING
 

242. 	 Hydraulics of Surface Irriqation.

Mathematical models of surface 
- irrigat

systems for prediction of the ultimate
 
disposition of water flowing onto a fiel
 
Quantity of runoff and distribution of
 
infiltrated water over field length as a
function of slope, roughness, infiltrati
 
and inflow rates.
 



26F. Design andAnalvsis of Engineering Experime-,ts.
Design,,imanagementerand analysis of engineering


-. experiments wit, ,. otphasis on criteria fo' the 
selection and utilization of statistical methods.
 

- . . iCIVIL ENGINEERING 

ih260. Noncohe7ive Sediment Transportation. 
,Sedimentmaterials. Particle suspension by currents,waves, and winds. Modes of transport. 'Bed load 
relations and suspended load relations. Calculation 
of total load in streams. Similarity criteria for
moveable bed models. Stable channel design. 

. 

261. Cohesive Particle Transportation. 
Cohesion; cohesive particulatematerials; 
processes of aggregation and dispersion; aggregate
properties; deposition and scour, channel and 
harbor design and maintenance. 

.268. Economics of Water Resources Planning.
The value of water and evaluation of project
alternatives. The uniqueness of water in 
micro-economic theory. The relation of traditional 
methods such as benefit cost analysis to multi
objective optimization and utility theory in 
evaluating non-commensurable objectives. 

270. Advanced Water Resources Planning.
Philosophy and history of planning." Descriptive
structure of plans and procedures to formulate 
plans. Advanced topics in institutional analysis,decision theory, data management, value theory and 
mathematical modeling. 

270.L. Water Resources Planninq Laboratory.
Application of hydrology, hydraulics, economics,
systems analysis and planning in conducting a 
water resources planning study. Computer modeling
and advanced planning techniques. 

272 A. Advanced Groundwater Hydrology.
Fundamental equations of groundwater flow. Flow 
is confined, unconfined, and leaky aquifers.
Hydrolic maps and flov nets. Hydraulics of 
pumping and recharging wells. Identification of
aquifer parameters. 



272 B. Advanced Groundwatr Hyd oloy
 
S .Numerical 
 methods of fluid flow systems., Flow in
 

the unsaturated zone. Hydrodynamic dispersion.
..,,.:__.......................Iden ti-fic ati o n-of regional-:aqui fer parameter s."--:. - ::
 

Fresh and salt water interface. Modeling c,f,
aquifer 	systems.,
 

275. 	 Stochastic Hidrologv.

Application of modern sta.tistical analysis in
 
hydrology: time series analysis, stochastiQcLmodels,

simulation by Monte Carlo methods, statistical
 
assessment of predictive capacity of models.
 

276. 	 Hydrologic Systems'Analysis.
 
Theory and application of the methods of modern
 
systems analysis and mathematical stati'btics to
 
problems of hydrological prediction. Emphasis on
 
current development in parameteric and stochastic
 
hydrologics.
 

277. 	 Unsteady Flow in Open Channels.
 
Long waves in open-channel systems; Saint-Venant
 
equations; method.of characteristics; explicit and
 
implicit finite - difference solutions, stability
of numerical schemes, double-sweep method; influence 
of hydraulic structures; flood routing; bores; dam 
break; long waves in two-space dimensions. 

287. 	 Dynamic Response of Soils.
 
esmic-survey, dynamic• soil properties analysis


of,the behavior of soils under earthquake conditions
 
applications to liquefaction; earth dams and other
 
structures.
 

ELECTRICAL ENGINEERING
 

Refer to catalog for wide range of computer and
 
computer.application and modeling.
 

WATER SCIENCE
 

200. 	 Wate:-Soil-Plant Relationships inIrrigation
 
Programming.
 
Selected topics including prediction of crop

responses to irrigation, evapo-transpiration and
 
water requirements, production functions,
 
strategy for using limitedwater supplies, and
 
irrigation planning and operations for optimizing
 

..water use and crop production under conditions of
 
:ii;'! :i i developed and developing nations.
 

http:method.of


201. Advanced lLant - Water Relations. 
Chemical and component potentials of water 
quantitative aspects of water transport to,
within, and from pi;,uits; dynamics, regulation,
and envir-onrcental factors affecting plant water 
status; metabolic and other characteristics 
associated with efficient water use, responses
to water deficiency and salinity' 

202. Evapotranspiration. 
Radiation and energy balances of water, soil and 
vegetative surfaces and the effect of wind; 
temperature, humidity thereon. Lysimeter and 
other measurement techniques. Prediction of 
evapotranspiration from aerodynamic, energy balance, 
and empirical approaches. 

205. Water-Resource Systems Analysis: 
Deterministic Models. 
Applications of deterministic linear and dynamic
programming techniques to water-resource system
designs. Allocation of aqueduct and reservoir 
capacities;, conjunctive surface and groundwater 
systems. Sequencing of water supply projects. 

207. Water-Resource Systems Analysis: 
Stochastic Models. 
ApplicaTin of stochastic linear and dynamic
programming. Markov chains, and inventory
theory to water-resource systems design. Design
and operating policy models of reservoirs. Water 
quality management models. 

29].. Seminar in Water-Soil-Plant Relations and 
Irriqation. 

-

Informal presentations on current developments
in water-soil-plant relations, plant water use, 
and irrigation management. 

; . 
. -. .
 

I 
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E UTAf STATE UNIVERSITY
 

COLLEGES
 

Utah State Uriversity (USU) offers undergraduate and
 
graduate instruction in a wide variety and range of academic
 
discipline. These are offered through the:
 

- College of Agriculture.
 
- College of Business.
 
-. College of Education.
 
- College of Engineering.
 
- College of Family Life.
 
-College of Humanities, Arts and Social Sciences.
 - College of Natural Resources.
 
College of Science.!,
 

- School of Graduate Students.
 

.In addition to the colleges listed above a number of
 
cooperative research units, extension and training centers are
 
closely associated with teaching and student activities. Specific
 
note is made of three:
 

l.Utah :Center for Water Research. 

The UCWRR among other things serves to promote University wide coordination of research in all aspects of water and
faster interdepartmental interdepartmental research and
educztional programs in the water resources field. 
 Allfaculty engaged in water resources education or research are
associates of the Center. 
The Center encourages development

of instructional. programs 
that will further the training of
 
water resource scientists and engineers.
 

2.Utah Water Research Laboratoy.
 

The UWRL houses facilities for research in hydraulics,

water quality, atm=ospheric water resources, and hydrologic
 

'S and economic modeling. Most of the professional staff holdjoint teaching appointments with USU in various departments.
 

iii ; . '2 •
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3. The International Irri¢ation Center 

The Agricultural and Irrigation Department, College of
Engineering is engaged in an extensive program of

Sinternational irrigation technology transfer. The

International Irrigation Center was organized to provide
an appropriate entity within which to sponsor these 
cngoing training activities. The Center offers non-degree
programs leading to a Certificate of Specialization (9-12
month training cycle, Certificate of Completion (1-5 month 
training cycle), and can organize and present specifictraining or research programs applicable to specific needs. 
Emphasis is placed on irrigation water management and 
utilization. 

ADMISSION
 

Completed application form and supporting documentation must
 
be submitted to the School of Graduate Studies on or before the
 
following dates:
 

April 15 for summer quarter.
 
- July 15 
for fall quarter.
 

- October 15 for winter quarter.
 

- January 15 for spring quarter.
 

The 1984-85 schedule is as follows:
 

- 1984 Spring Quarter - March 21 - June 2. 

- 1984 Summer Quarter - June 4 - August 17.
 
-
 1984 Fall Quarter - September 21 - December 12. 
- 1985 Winter Quarter - January 2 - March 15. 
- 1985 Spring Quarter - March 20 - June 1. 
- 1985 Summer Quarter - June 3 - August 16. 

A bachelor's degree from an accredited college or university
and a minimum 3.0 (B) grade point average is required if the candidate
 
is to be considered for admission. 
Iin addition international students
 
are required to submit scores from the Test of English as a Foreign
 
Language. 
A minimum TO,FL score of 500 is required for admission.
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GRADUATE PROGRAMS 
 OFFERED
 

Graduate programs 
 are available in 42 of the University's
45 departments and through several interdepartmental curriculums.
 
A sampling of the programs offered includes:
 

- Agricultural Econoi i.:s - M.S.
 
- Plant Science 
 - , Ph.D.
 
- Soil Science - I.S., Ph.D.
 
- Business Adm:i.nistration -
- Agricultural and Irrigaation Ingineering -MH.S ]?., , .t] F . . tl D .
 

- Civi!l. rrn.shlt 
- ITrri g ati V .j Etciceeinq - M.S.,. ' r i , , ... M.E., M.E.S., Ph.D. 
, • •- App] i~i -ti sti- c s - v . .yr 


Compi ter Scienie - .
 .
 

The Majtr of i-nc t-:,criP 
 (.E.) d-gree is a terminal
professional degre whih provides 'I year trainingof beyond thebachelors der 
 de(roe grcxrn emrphasizes the professional

aspects of i ite<U onfineeringthoory avid .research.o 


The Mastei- of Thrgineering Science 
 (M.E.S.) degree is

offered in conjunction with 
 a couper:.jive progr am betwqeen USU,

University 
of Utah and BrighaiL Young University.
 

The Derartmet of Agricultural ;nd i1:0;]. 
 ition offers an M.S.in irrigation Science (wI.er Inageierit and utilization emphasis)

The Department of Civil arid Environmrental Engineering offers 
M.E.,
M.S., C.E. (Civil Engineer, and Ph.D. Areas ef s-;ecialization

include Structu.:-il EJnqineering, 
 ca] En-.ineeriIag,Feotechni Engineering

Materials, ater 
 ng,;cigiC[ttiater Resources Engineering and
IHydrology, Fluid Mechcnics and Hydraulic Engineering and Environmental 
Engirerer i.ng. 

COURSE SUMMARY/OPTIONS
 

The folIowinq Course 
 descriptions represent only portiona
of the study discipl.ines and -cur.se work, offered bv USU. The USU 
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General Catalog and Graduate Catalog should be referred to
 
for greater detail.
 

Course numbering is based on the content level of 
inater.ial presented in a curse-

Belov, 300 Not acceptable for graduate wcrl-. 

30 0,-39 May -('ciiien6'ey the supervisorybb , 

eo.mJ 1: t s~ bject t,. the approval of the 
yradua-"E dean. 

,. V h supervisory 
but subhject to final approval of the qraduate 

500--599 -.a.' - cI 

400-499 j:ry,:.d 1-y :he 	 committee 

if approved 

by the uper ;i:.y corn.'tte 

600-G99 Master le"-el courses. 

700-7 99 ctorl ].-e.. Research & Thesis.
 

AGRICULTUPRJL AND ! ,..[G.t 'iNG FRING
t)N 

...................-.
 

J:C,-;[uirar,{nts ; .c-fJci'-.< " . water use; flow of 
4.. s...il fl f,,c of irrigatJn on water 

544 T'., 1-' 	 g.. 
a 67 es . -nf t.ric lk (drip) and 

ti? iulTIS, Eriter 
charact.e..i 	 - ,
-icS, hi ' i.: sys-,em planning and
layolt. e-. 	n -'.i.o c , av-i ications, system

- .... , ' .tio- . 

545. 	 Di . ,.c .r 
ot '~~rd' -- (~ ~r r'and prectices of

'
ira ........_ ,,." 	' ....1.,r, : c -',st designi 	 t.cr and
of . . .	 d v, c, . 
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546. 	 Water Su:ve e systen s. 

Development of surface and groindwater supplies.
Capacity requirements and outlet conduits for 
storage reservoirs. Design of wells and pmnpselection. )esign of canals, pipelines, flumes,
and inverted siph,os . Water: Deasurement. 

547. 	 Sprinkler Irrigation Design
TrrigatTon demand 1 systems selection and uniformity,
selecting system types and layouts, lateral and mainline design -conomics, pumping plant selection, and 
system operaLion and maintenance. 

548. 	 Surface Irrication Desicfn. 
Design, evaluation, and manacrement of basin,
border and furrow irrigation systems. Fieldmeasurements in 	 systemevaluating performance and
design. ]Land level.ing computation and equipment.
Headl.and and tai.water facilJ, ties. Automation. 

549. 	 Water Law and Institutions.
Aud?, and administration of 
water rights, state, interstate, and international 
water laws; irrigation, water pollution control
 
districts, state and 
local organizations.
 

550. 	 Irrioation Systen Analvsis.
 
Fi'eldlbwith formal 
 ep-orts 	 covering watermeasurement; soil water management, land leveling,
and evaluation of border, furrow, sprinkle, and 
trickle systems. 

556. 	 Design of Wator Control Structures. 
Desi.gn 	 of-tritf sY, drops, chutes, spillways,checks, headg,ces, and other control structures for
 
water conveyance systemis. 

560. 	 Water Manacjeyient.
Organization and administration of water distribution
institutions. Financing constructionfor andoperati;ri, maintenance of canals, flumes, pipelines,
dams, regulating reservoirs, and other water
 
facilities.
 

585. 	 Aricultural ResoursEi
Rit% =Je .ces End.ro-f 	 n DevelZ,Review an,:lysi-s aneei qrforfo Development.-Rofetanid 	 underdeveopment. Rol6Y 
irrigated agriculture as an agent for development

via a value system of a particular culture. Case 
studies.
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590. 	 Cooperative Practice.
 
A planned work experience in Industry.Detailed
 
program must have prior approval. Written report

is required.
 

645. 	 Drainage Principles.
 
Advanced treatiment of drainage theory, soil water
 
potentials. Darcy's law, Dupuit-rorcheimer,

anisotropy, homogeniety, design equations and their
 
assumptions. 
 Relief 	drains, interceptors, and wells.
 

660. 	 Irriation Project Planin and Evaluation. 
Integrated alaysis and techniques for irrigated
agriculture development and project evaluation 
including technological water n'anagement and socio
economic considerations. 

693. 	 Spei'ProblE.ITI in A'rLcultural Enfinee.rin . 
Independent s . of .. .lein agrcultural 
engineerig. 

695. 	 Desiqn Project.
 
1rjects involving the design,

development, and/or testing of components, devices, 
or systems. A formal report is required.
 

731. 	 Irriqation Science. 
JInterre:La ionshi, sof irrigation system design with 
crop production economics. Advanced topics in water
soil-plant relations, crop growth stage, and 
irrigation scheduling. Systems analysis of
 
agricultural production.
 

732. ._inkle Trri ation Engineering.

Advanced topics including system selection, pipe
network analysis, economic optimization, project

layout, pump selection, eneigy conservation, water

hammer, salinity, microclimatic control, and soil
 
factors.
 

733. 	 Surface irrigation Engineerirjg.
Advanced study of surface irrigation:flow hydraulics
of furrows and borders; application of efficiency and 
uniformity; computers in land leve].ing calculations;
land reclamation; water disposal.
 



-100

735. 	 Irrigation.Return F.low.. ..
 
Water pollu_,,',,- problems. Role of irrigation in
 
producing water quality changes, nature of changes,
 
and use of irrigation as method of water quality
 
renovation.
 

,:i
 

745. 	 Drainage Investigation and Design.
 
Comprehensive engineering of drainage systems.

Investigation, design, specifications, contracts,
 
cost estimation, outlets, main drains, on-farm
 
systems. Relation of drainage to total water and
 
land use.
 

AGRICULTURAL EDUCATION
 

512. 	 Vocational Technical Education Program
 
Planninq and Evaluation.
 
Program plan ganJealuation strategies are
 
studied. Local manpower surveys and evaluation
 
questionaries are designed. Job analysis as a
 
basis for curriculum planning.
 

530. 	 Foundations of Adult Education Programs.
 
Historical and philosophical foundations of adult
 
and continuing education programs. Emphasizes
 
measurable factors as administration, curriculum
 
and program development, conducting and evaluating

adult programs.
 

APPLIED STATISTICS
 

501. 	 Engineering Statistics.
 
This course is designed to provLde a probability
 
background. Probability, discr.6te and continuous
 
distributions, and mathematicalllexpectation are
 
considered. Applications to operations research.
 

502. 	 Enieerinq Statistics.
 
Topics include sampling distributions, statistical
 
inference, regression, and correlation. Applications
 
in industrial quality control and reliability.
 

503. 	 Engineering Statistics.
 
Design and analysis of industrial experiments.

Analysis of variance, factorial design, split plot
 
design etc.
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510. 	 Sampling i 
............. 	Random-sampling, sampling for proportions, stratified
 

sampling, cluster sampling. Emphasis will be placed
 
on applications.
 

515. 	 Categorical Data Analysis.
 
Fags of categorical data. Contingency tables;

goodness of fit; work of Goodman, Kullback; Markov
 
chains; use of computer programs.
 

520. 	 Design of Experiments.
 
The design, anaiysis, and interpretation of
 
experiments especially factorials, split plots,

incomplete blocks, confounding, factional factorials,
 
and nested design.
 

525. 	 Least Squares Analysis of Unbalanced Data.
 
The analysis-of-Fesy data. Two-and Three-factor
 
analysis, different dummy variables, codings, un
balanced split plots, multiple comparisons,

expected mean squares, and general analysis of
 
covariance.
 

530. 	 Statistical Methods in Logistics. !I
 
Application of statistics and probability to the
 
management and assessment of suppo It systems;

reliability; formulating maintenanoe policies;

inventory control; mathematics as a management tool.
 

BOTANY
 

641. 	 Plant-water Relationships.
 
Factors affecting the availability of water, its
 
absorption and use in plants, and the effects of
 
water deficits on plant processes.
 

647. 	 Plant-Water Relationships Laboratory.

Methodology and instrumentation ini plant-water
 
relationships.
 

CIVIL ENGINEERING
 

500. 	 Construction Cost Estimating.
Introduction to construction contracting, methcds 
of preparing cost estimates, including an 
introduction to the critical path method of planning
and scheduling construction projects. 



541. 

552. 

553. 

566. 

570. 

590. 

591c 

639. 

640. 

Small Watershed Hyroulv. 
The role of land conditions in dealin, witn 
problems of applied hydrology wih emphasis on the 
small wa.Ler...,L imi.ed data, and land management
situations. 

Hydraulic [es 1ign. 
5'e-gn of i'Aplnes inaludinq pumping st:tions and 
control 't ructures outlet wor.ks from dams including 
intakes, pates, turne ls ..... spillhydropo.wer uipment, 
ways, and ti.iling basins. 

Enqineer:inq -/ i' cs.
 
For graduJ n '
te en..,gi nImeering3 
hydraulics co-r-sc'- (,tae continui.ty., work
energy, ipu.F'--m n.m , pipe -an open channel flow. 
Not accepted rruatro c'diJt in cnrieer.ng. 

Mana ement of Water .f--.u,, ,
 
Manageinent col;cei:s cnc te.'h~n':.-; for: a practica
 
water re.-urcwc. yoject, includingc a consideration
 
of stream water qualit'.
 

Wa tershed fl','r,., _ogic Modeling. 
-[,de] .] ': othe hydrologic system in small 

water-sheds. Made! Oefini.tion, formulation, 
ca2. lib-.:: tion, ' .iton,.preta ,and application. 

Coonera ve P.ratice, 
A wrk e-...aunedccrv,. in industry Detailed 
pyogram ;ust_ -. p:iaCr appr'va] . WriLtern report 
is requ\Z td.
 

. achn Egic.ee .. o 
Upper divii.o. ero"n r "inq T tudents learn to prepare 
and - ,.t cur';e w.t a:d advise students in lower 
div ,ion o' y -'. rngL , ',.o s. 

o nEdLri O fLr a Vion;,
The ;-1., r. - ma iritenance of various 
instru.,., ws, in. *-, Llectlon of hydrologic data. 

Engin,--,e r5Tq .ycr;, 
Quali. ta.ive concepts in the hydrolcgic cycle, 
hydrugr._aph analysi., sur..ac . runoff, gr oundwlCter, / 

basic st>-iin_.2 concepts, h.urces of hydrologic 
data, hy!dr'olog:i c r, . " n lst..;,.aboratory, 

http:cnrieer.ng
http:continui.ty
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641. 	 Hv.drologic Processes.
 
ATy- -s- - y-sical laws governing
 

such hydrologic processes as infiltration, 
overland flow, snow hydrology, and storage and
 
channel routinq 

642. 	 Statistical[ jy,rL oc . 
Techniques fOr analvziny hydrologic data for flood 
frequency, stochastic modeling, estimating runoff
from precipJ. ation and studying hydrologic change
including regression, pr.incipal component analysis, 
and curve fitting. 

643. 	 Groundwat ot ',mr o- ,.
 
Aquiter p.a:operytioe, storage, movement, recharge,

and withdr.awal ; saf yield; planning, development,

and manaemnwnO o:oundwater; 	 and legalyz economic 
consi.ieatios; maintenance of groundwater quality; 

644. 	 Advan-ed C . ..w 1-r h-&Wc a'
tochas .- i sirr, fht -. qt<]']. hrt 1l with applications 

to re:e:rvoir ye .	 tor.mil lake ueLctuations,
operatrion .t ,te. s-,r : i. es , and stochastic 
simulation models for wt.r resources planning. 

645. 	 Parametric t.'ip6nqy.
Synthesi. U: .e dteeal tauht in CEho640 and 
CEE 641 ArLo the developmenrt of hydrology computer
modeis' with ap.lications to water resource management 
probiems. 

653. 	 Hydrau.ic Mo...lin I-'rx erimental Methods. 
Hydraulic mod.c 1 £ , du-jr-n and dveq.opAent of 
laborator'y equip.ment and instrumentation; experimenta.
design an6 J.vesvilation of fluid flow; data acqui
sition and analy/sis 

655. 	 Opn Chanei F:n;. 
Theory 	 and aja[r.l ic ion of sLeady uniform and varied 
flow undlev both sub-critical and supercribical flow 
conditions, Unsteady wnich inflows result both 
positive and dispersive waes. 

656. 	 Sediment Transm rL 
Ch{a'~ne-l"-rh_-Tne and design of stable channels. 

http:Hydrau.ic
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742. 	 Water Resources Enqineering Systems Analysis.

Technique of operation research, and systems

analysis - linear, integer, mixed integer, and
 
dynamic programming -!applied to water resources
 
and water quality problems.
 

743. 	 Water Resources Engineering Systems Analysis.

Technique of operation research, system and
 
stochastic analysis-nonlinear programming, stochastic
 
and multi-objective methods - applied to water
 
resources and water quality problems.
 

744. 	 Water Resources Planning and Institution.
 
An examination of the theory and practice of planning
 
as applied to water resources and the institution
 
involved in the planning process.
 

COMMUNICATIONS
 

523. 	 Technical Training for Innovative Programs.

Preparing prospective and incumbent teachers to
 
implement and conduct contemporary programs. Skill
 
development and the philosophy needed to innovate
 
are included.
 

540. 	 Training Program Management.
 
Development and management of corporate and
 
government training prograins and conferences.
 
Provides training experience.
 

COMPUTER SCIENCE
 

515. 	 Information Systems 11: Manaement Information Systems.

Data organization, storage,hardware, management in
 
the MIS, problem solving, examining the MIS, case
 
studies.
 

516. 	 Information Systems III: Analysis and Design
of Information Systems.
Development cycle, preliminary survey, analysis of 
present system, design, implementation, installation, 
other influences. 

520. 	 Data Base Management.
 
A study of data base concepts and management of
 
large data base systems.
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521. 	 Data Base Management Systems - Lab.
 
Laborator or CS 520, taken concurrently.
 

525. 	 Compute " Mode-incj and Simulation. 
Introduction to simulation an comparison with
other techniques. Discrete simulation models and 
discrete change simulation. Analysis of data
 
generated by simulation experiments and validation
 
of simulation models and results. 
 Prerequisite:
 
statistical methods and computer programming.
 

AGRICULTURAL ECONOMICS
 

555. 	 Resource Economics. 
Allocative and distributive implications of using
and managing natural resources: environmental quality,
valuation of nonmarket goods, resource scarcity,

evaluation of public and private actions.
 

585. 	 Regional Economics and Area Development.
Location theory, reqiona development theories,
methods, arnd model of regional analysis, and public
policy for regional dlevelopment. 

655. 	 Economics of Exhaustible Resources.
 
Economic theory of the use of exhaustible resources,
(renewable and nonrenewable) under conditions of 
perfect and imperfect property rights including
extetnalities and common property problems. 

SOCIOLOGY.
 

560. 	 Soc...ology of Natural Resources. 
For students inferested in the social organization
and social systems associated with natural resources.
 
Includes principles and a field of study of 
resource
 
problems.
 

563. 	 Social Impact Assessment. 
Theoretical and methodological problems of social 
impact assessment. Government policy processes 
are increasingly mandating social impact assessments 
to evaluate policy. 
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SOILS.
 

614. 	 Soil Physics.
 
The flow of water and heat, and air in soils as
 
influenced by evapotranspiration; plant uptake
and drainage as re Lo irrigation and drylandLOed 
manacaeineont. 

619. 	 Salt-affected Soils.
 
Tho chei~stry of salt-affected soils and its 
relation to soil management of irrigated systems.
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SECTION V. ASIAN INSTITUTE OF TECHNOLOGY 

The Asian Tsti Lu t .:a, ". . .qy MIT) is an autonomous, 
internationa . po:-y-.:aduate t-echnological 'institut:e in Bangkok, 
Thailand pro v:i ,,d c civ ,nced edo:catinx,:ngneerinq. science and 

allie.d fiel1d> 4Wqh 

Academi Pfogrzmg lading Lo the de.rees of Mas ter 
of En ... S(cien'ce", Ict'i'r of .nneerinq , Doctore n i 

)V .ocln.)ca.1 ,:ien.-cc, ar:d Dipi.3,i s; 

Res -arch A I., :..l:s Q faculty and students directed 
.1 , W c} o"t 1wad.. (rhot - ... .r , :b .eims to 

improve L,. quality -of . in A.sia ; 

v ucti::nCo.nt.nuing Ed , .Progra.--ms coqrisin, conferences, 

Oriqins lve:;L ]: .:.. semf.iars an qHomLin'-serviceth "," s,±.ric:i Cori59, e"tr3.rainn cours-'es. 

Originally cJ:Jishod i.n 3959, t institute charterednh was 
in 1967 a; an indceend.entL, internationa. and non-pro fit making 
educational institution. Phe rnstitute' s 400-acre namps is located 
Q2 kms nort o.I tangk'. 

At to T7. ute, students from many Asian countries pursue 
practicai acaemic stud.es: seekin,. defining and testing alternative 

solutions to urgent problems found in the region. 

.o its incc t:o:n, the Institute has stress ed the 

problem--criente:-d nature of As acadeic prorams the end that. to 
a.r"opria solution. .-y be Found for Asian Pro.blems 

The" Institute off..rs -erec and -;-,..)a program in nine 

Academic Divisions, viz: Ag cultural & Food En neering, Computer 
Applications, Energy ''echno ... rv.iv:.t nn , - nginc.ii''•,eo

technical & Vu. 6. 'on Fg:inp:,--inq, nun Qtt.erenLs Development, 
industrid. Eq.. ,nq & Cnrij.cti. o.n WaW- ,.sources inqineerinq 

Providin; academic s.:pport anid .y are thecouiplemanta': pr:ugrams 

Academic Cenbr:sr Cont n.u ing Educat.i.ur. ,nter, English l n,, c:Ln.C enter, 

http:Educat.i.ur


Libra.y L Regional en'h;i,:,nc , nocuxRemote, } , .:bna. 
Sensing Training Center, Regional Compuater Cente,- and Regional 
Research and Development Center. 

CONT I 'JILf~j' EICAi'ION CENTER 

Cognizant of the needs of t:f.. region in continuing 
oducation and following Lhc..ue;:.fui experience of AIT in 
orgari z.nq :.4'-re nces, workshops and sho H courses, the A,.T 
Board of Trustees tab.i.shed th- Continuing Educat-ion cent er 
in March 1979. The Center i.s chared with the :eSpncrSi-bilities 

of: 

assisting ini the professional development of engineers,
planners and managers in the region by providing suitable
 
learning opi-ortuni t.es both"013nd off carinris3, 

assisting in the traininq o thuse . the.-nvo>,.. 
p-ocess of appropriaLe technology innovation anddisseminat iori. 

The continuing education programs of AlT include such form
 
as 
seminars and workshops, short courses, and conferences.
 

Seminars aro generally run for a few day.- ., .. umi 
cover state-of-the art topics and current deve.op i. .w,, ].?, ts 
and authorities from industry, research, private practice and 
education serve as lecturers anid rE,2ource speakers. 

Workshops are similar to semina-s in tern- : . on 
and subject matter. However, they differ in that .ti.sL.,W'.!.ually 
involve participants in special projects or case studies. Enroll
merits are often limited so that lecturers can work more closely 
with the participants. 

r ruri I ".:ks. 
are involved in more detail and depth of instruction and study. The 
Faculty of the Institute as well as experts from industry andi .. 'a: 

practice serve as lectuzcL ; to these courses. 

Short courses 1cw&,V.y for fiw Participants 



Conferences (of -ir, t-o ive (au_ Clly 
organized to provid] & .,.o: ., pla'rnc. : - .- ntJ ts ; r. ucatcr;
the'b . ,,r'cp d=. . r....,. i ,i.h,- ].-c-suit '.- o]f thieir studie s; a , o ;c .hc g, p.. : t l... 

views andJ er.eri c 's on s "cuotopics, ( y1Ongia ,. "utr ,'i,.?t aC..D! o 


re rcV'.'.
avnce. 

.:,.o ,e st!w:... ,:U o,!fered in consuitao ,j.
 
wit:h those i 
 i ractice , Irdust:±- f vatci oct : .oni., rj &v.,rJment' 

institutions and " ...... .- n the cq, c
 

.crta.i e 
d,. ]n ee.' T 3CCE:tS rque. _s fr'r-m orcjanizati(- ..3 to structure 

and offer praJrairms cieared to the.ir .eC . [icato . 

c-,-.*.!2-- o i ldapteorganization's 

ADMi 1 , 

To be eLiiible for admission to the master'l degree
 
program or the Dip'Iorca prograIm, a candidate Tmust:
 

(r.,a(;C!ree at tl~n b;,cne.or level, or its 
ecuivailert, jil, ., , py!,o : .t:. . -eid o If study from 
an institution of- rec'onjze-r standi:ac

(ii.) have rqrad.:e e, . ,. a-ve averc e; 

(iii) be fluer't ir i, , ;.::ij,- ,nguage; 

(v) be .....iv m,enta2.lv fit; and 

u(v) have a rcccord of .,od c r t. 

To be eligible for admission to the ,doctcra. program, a st.udent must: 

(i hold a aster's negr.rce, or i us equj,. .a.ent; 

(ii) have both " .'.. du , anid 9rad .t g':,fe wel
above ,.v .aCTQ; .:, , 11 ' , and (v,. as above. 

A p.'.... ic f .. . .: ... :.:...i % £: *"-. s cf. -r. ; b. -.:h,w,., ;i<a '.1os5:I¢
 

a te J.-d .,. '2 to i' c.'ror:'". K-.c rF,. , a
p,-. .:,- ar- .: .iable, 
late appli.c'tLions may be c.u siciored but r-cholars]iips wi.l not 
nomna.lv be av-ilable fr such applicants. 

http:nomna.lv
http:enta2.lv
http:b;,cne.or
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Depending on the Division for which a candidate has applied, 
students.are admitted to the Institute in January, May, and
 
September. The foilowinq, ini~ormation hcws the term in which 
students may enter eauxlh D 1-i....for the master's degree. 

Fore entry in... Normal closing 

January 1984 15 May ].83 

May 1984 15 September 1983 

September 1 984 15 Janua.rv 1984 

January Term Intake: C,'ndidat.cs may apply for admissin to 

the Divisions of Auict.tura1 & Food Engineering, Computer Applications, 
or Energy Teconoloqy. 

May Term Intake: Candidates may apply for admission to the 
Divisions o[ Human Sett-.leients Development, Ind us trial Engineering & 
management, or Water Pesources Engineering. 

,:eptembor Term Intake. Canidiates may apply for admi s.ion 
to the Divisions of Geotehnic.il and TIran..ortation Engineering, 
Environmemt.ai. nx.a] Engi neering4 & Construction. 

Students- 1' t-he is.Li..-_ wi. w]de variety of Linguistic 

backgrounds and a r ofcon1ide.,b]ge ?:ng<,ab.tit in English. Since 
En11ish is .a I.aion at PIT, al.l1 
entrants are :LZ-eCi 1_J0'.n ; I..ish areq toJ.... si;En as va Jrty 
o.f different sLOake. L take - .n l.,:. : es to read extensive.l.y 

their field of to e.or:s, and eventual1y to 
a thes]i 

in study, cfl3 complete 

All students must sit. the ian yuac entry Lest administered at 
the commencement of tcrm. E;:emption from lanriqu age e..Lc . 1.s made only 
on the basis of a candidate'3 results in this test. 

http:Environmemt.ai
http:Geotehnic.il
http:C,'ndidat.cs
http:Janua.rv


DEGREE PROGRAM OFFERINGS
 

Agricultural and Food Engineering.
 

Current areas of emphasis in the Division are: soil
 
and water, power and machinery, food processing, and aquaculture.
 

Soil and Water.
 

This program involves fundamental soil soil properties

and processes, choice of crops in relation to climate and soil,
 
soil erosion and control measures, soil improvement and reclamation,
 
effective use of fertilizers, soil-plant-water relationships, water
 
management, field irrigation, agricultural drainage, quantitative

and qualitative improvement of crop production, and integrated
 
farming.
 

A typical course work schedule for the Master's
 
degree in this a.a of specialization could include the following
 
courses:
 

Introduction to Tropical Agriculture
 
Soil Physics
 
Soil Conservation
 
Field Evaluation of Irrigation Techniques

Crop Water Management in the Tropics

Statistical Methods and Experimental Design

Mathematical Techniques for Engineering

Computer Technology
 

Water and Manaciement 

This program provides a broad knowledge of the
 
functional requirements and principles of operation of field machines,
 
machinery selection and management, design of appropriate machines,
 
and applica.tion of systems techniques to the bio-economic and
 
technological.problems involved in managing agricultural production.
 

A typical coursework schedule for the Master's
 
degree in this a.'ea of specialization could include the following
 
courses:
 

Theory of Field Machinery

Agricultural Mechanization and Management
 



r ' /: i' .. . ..-112-

I: 
 ~ Ground Drive Systems

Agricultural Systems Analysis

Instrumentation and Measurement Techniques

.Hathemat'ical Techniques for Engineering

Compute: Technology

Statistical Methods and Experimental Design
 

Computer Applications.
 

The Division of Computer Applications seeks to
 
promote faculty and student ingenuity to exploit the considerable
 

I! 
 computing facilities available for solving Asian problems, and to
 
enhance computing capabilities for that purpose.
 

The 1T:btitute has a flexible approach to its study
 
programs and will Wherever possible, subject to resources and
 
candidate qualifications, attempt to accommodate individual programs
 
to fit candidate needs. 
 All students admitted to the Division of
 
Computer Applications will normally take the following core courses:
 

Software Concepts

Information Systems Analysis and Design

Software Engineering

Data Base and Data Management

Applied Statistics
 
Computer Architecture
 
Microprocessor Applications
 

In addition, a wide range of electives, within and
 
outside the Division, can be taken to complete the coursework require
ments.
 

Water Resources Eninevrinq.
 

Academic Programs.
 

The tremendous potential for the devw:,eorment
of ASias water resources requi es the services oi e t±,.
to plan, desIgn, and construct engineering works for -the Water 
Resources Engineering Division's academic programs place emphasis on 

1 
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hydraulic and coastal engineering, irrigation engineering, and
 
water resources development in order to 
train engineers to achieve
 
these objectives.
 

The Institute has a flexible approach to 
its study programs and
 
will, wherever possible, subject to resources and candidate
 
qualifications, attempt to accommodate individual programs to fit
 
candidate needs. All students 
 in the Division will normally take 
the following core courses;
 

Engineering Fluid Mechanics
 
Flow in Open Channels
 
Applied Tropical Hydrology

Mathematical Techniques for Engineering
 

In addition, a wide range cf elective courses, within and outside
 
the Division, can be taken to complete the course-work requirements.
 
Current areas of emphasis in the Division are:
 

_qraulic and Coastal Engineering: 

This program examines the hydraulic and morphological
 
conditions peculiar to the riverine and coastal environment. Pre
requisites are, therefore, knowledge of the mechanics of fluid flow
 
and of recent developments and established techniques in civil
 
engineering practice.
 

Irri qaticon nineering: 

Methods of engineering, irrigation policy, land development,
 
drainage, and salinity control 
are amuong the topics on which research
 
and instruction in this program are focused.
 

Water Resources Develo 
ent:
 

In this program of study the focus is on the hydrology of 
both surface arid ground water, as well as on modern methods of
 
system analysis used in the planning, design, and operation of water
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resources projects. 

Laborator_ Fcilities: 

The hydraulics laboratory is in several sections; the 

largest of these is emplo',ed oio: e~p.rimenta], wor:k on open channel-..

flow, sediment transpotL wavea mtion,r river alnd estuary moidels, and 

hydraulic structures A towing basin is: available for current-meter 

calibra LiC .. n(! sim.r work. Oi-. sections have been ecqu~jr)Ipd 

with apparatus for the study -,I: tvrbc :i.nery, fluid met..ring, 

pipe flow, and ground ,.ate. .Ibs;n c wiwic turnels are available 

for studies involving ai-: I I-c te.eture controlled 

: "aborsatorf..3 . p - e studies in porous media 

flow ard othe2r pobles of iJ,' 'h total covered area. ,f the 

laboratory is apr coxi aror. 350 suare meters,. A fully instrumented 

climatological st,-It'cn is oT-:rated as part of the national meteroro

logical retwok. 

Admissions: 

The preferred fields of undcrqraduate study for 

candidates seeking admision to the mater's pr.o.cram are i.r civil and 
agricultural engineerinti. Cor the doctoral d]qg:ee, a higher degree 

in water resources encaneering is required, 



. 'I t '-

SECTION VI - BURFAU OF RECLAMATION (BUREC)
 

ON THE JOB TRAINL'G OPPORTUNITIES 

is ir~dThe BUREC a.n . .:* v:.urces develorment 

organization with.in the . in e.ri.or that plans, 
designs, constructs, operates and maintains multipurpose water 
projects in the western UnitCi a part of its effort 

, 

.of 

to further -he intern.-t ona.2 .harivi -tJe1-m. . . - (..eveloped and 
used in the developme;n0: of its : jert.s the BUREC provides 

training and stud, oppocrunities fer-c-,c.gn personnel at its 
facilities in the United State. 

The scope of th2 overall. Reclamation activities involve 
many disciplines which serve as the basis fcr a wide range of 
training opportunities. The traininc! p.ro.rams rtay h. highly 

specialized and duhc or as a;of d.urAtion, may, lart loncj jne 
year and involve acad..i...c study besides the on-the---i cj-p icatim 
and wcz exre ~eence associaLed wi~t- the specific: gnoal (s) 

Each program i- designed for the specif ne&: and capab.liies 
of the participating .inadividual or group. 

Foreign naticnals vi i.'itina tne .uclainatiori offices are 
designated as in--servlice t.ainees, officia. observers or 
accredited visitors. Specific rorans arc ;rpared for each 
category.
 

- In-service tcainees spend from 4 months to 1 yeai working
with c':perienced engineers, technicians and scientists 
in an or)-the-job . Cf In addition,inform l, L: , rrc,.ram . 
in-servi.ce zrainee :a,.r-cs:ive forml academic trainingj 
at a college or .iv --.., p:,acticaland undertaike 
trainincg with the E:ceau ciurinc, v:i:.ion perJ..s. 

Offical cbs-::7ers axe expected to be c;,p J.enc--c e,:ir.,ers,
adr-iistrators cr :'the- . Affco bestwhose obiective can 
be met n . in frrm a daysby progr'.M U.aICgrig length few to 
4 months. These procray; " K- ' ,'-,f - 1 s and 

http:in-servi.ce
http:fer-c-,c.gn


consultations with visits to field sites to observe
 
project planning, construction or operation activities.
 
Programs for official observers permit study and

discussions of broad aspects of Reclamation's work at
 
high professional levels.
 

Accredited visitors are limited to a maximum of 3 days.
 

Most of the training programs combine field and office
 
assignments. The training is carried out by regular professional
 
employees in the course of their normal duties rather than in a
 
classroom situation. The exception to this would be where trainees
 
may participate in formal short courses designed primarily for
 
BUREC employees.
 

Trainees are guided.and instructed in the performance of their 
tasks commensurate 17ith their background, skill and experience. 
The instruction is based on 'merican management whichpractices 

may or may riot conform to the condi tions in the trainee's home
 
country. Trainees are expected to adopt these practi-es to their
 
own country conditions after they return to their country.
 

While training is available in numerous aspects of the 
Bureau's work, the number of subjects studied in any one program 
is restricted to allow in-depth training rather -than a cursory
 
examination of a large number of areas, The subjects selected for 
study should relate to the trainees work duties at home, 

The scope of activities from which training programs may be 
developed is extensive. The major subject areas include 
- Planning -

Design - Dams - Electrical- Mechanical - Applied Sciences -
Geotechnical- Electric Power -.ln,2trumentation - Hydraulics -
Operation and Maintenance - Land Resources Management - Water 
Operation and Mlaintenance - Drainage and Croundwater - Water 
Conveyance - Construction -. Geology - I,aboratory Research and 
Testing 
- Concrete and Structural -.Economics and Statistics -

Power Operation-and Maintenance 
- Dams and Structural Safety -

Management Support.
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Specitfic activities u.-nd.er se le c. .... he'ac gs directly 
related to the scope of trainirng under the ISM Project includes: 

Planning - Technical aspects of conducting planning studies
 
and preparing and reviewing planning reports - developing
standards, procedures and evaluation systems governing
ecornoniic, environimental., social, public involvement, etc. 
technical aspects of flood, sedimentation, and river channel 
hydraulic stui.es. 

Design - Separate disciplines in which design methods
 
may be studied include

1. Dams Concrete and earthfill dams - spillways 
outlet works - river diversions and controls - desilting 
works., 

2. Mechanical - Ilydraulic machinery and mechanical 
uipment such as pumps, pump-turbines, gates, valves,
 

etc.
 

3. Instrumentation - Investigation, developing and 
desLgng testinj and research instrumentation, 

4. 	 U.draulic- Analytical, laboratory and field investiga
tio7s of' hydraui- strucures - cedimentation, flow 

,mea.ure en ., drainage - special purpose. hydraulic
related e,..quipment and apparatus for field and laboratory 
application,
 

2eration ard -airIuenance - Training activities available 
to 	me.t specific requirements including: 

1. 	 Water Op....ration :nda <in,ance Operation, maintenance 
and water nagent on Bureau constructed and related 
facilities - exa: inat.:on oi completed systems -
efficient water use un farms and throughout distribution 
and storage system - conLrol of wecds and other pests 
evaluatinq facilities for rehnb:.itation anL b-.:tterment. 

2. 	 Drainaqe and Groundwatei - Investigating, designing,
construction, operating and maintaining drainage and 
groundwater systems. 

3. 	 Water Convevance Can s - irrigation conveyance 
systems - lateral and drainagz systems - irrigation pipe 
distribution systems - headworks - diversion dams 
diversion control fac.i .ities - pumping plants - intake 
structures - irrigation structures. 



4,. 	 Construction - ohicC.aveotr. of Supply. ind contraot
admRITTEIFEton -prepairing- CP-ciftoati-.,nn - coot 
astirnating lig - pactioa Procedures.-SCIIC!\a 

Laboratpr5~ac .	 Tasting -Rsea,, c'h aa tesiting
TO-t =-U~en-n i3 tiIff6TI may bP' tretined include; 

ecruipmt~tntt designr and mthiodc. 

2. 	 Economics. and S tct$oc -	 oarid uitilizati, 

r~sou:'E -doveloptmcm ir~d nil~ 

3. 	 Dams and1 Stdcu'-M&1 ua--7 ty ~-pr e-tion of enginte'einy
analysics polioy,. imtnt,,tions and performance evaluations. 

4 . Managetment fSu'pport .-. lbudqz4 pxocess fun'r. control and
adminic~tration -~rXcrz~nn'a:-L funct iono Vn C2.ivo.1opm~en t 
manaioment .nlysir, tochnical1 rtnort adpublicati~on
writing. 

1. 	 Langu!a e - UREIC tzaiinxv ia non-*,-cadeinic ad ic
Fco~nid, in the 'E.iih lamuacc A~n ~n TOE,?L 
~score o2 45 iE .- quie-dif 

2. 	 Gineral. - ,rainae, muot bin ft.vl rr7 z--ional2 in
Un5cJlines applicable tc, watc~rir.orcn Thvc'"o-hprent" and~
have~ gradulned fromt & recoqrn3.-Md Univorn±ity: Trcine,-.
Should havo had at L-Oa~t 2 -v~zxs. Of eiliece 4n the
profomioria1 fill 'tihq PaRIZI-je-t propooo~r to Study Wi. 
the RU11MC. 

3. 	 SeoojXIt'~ ~n'n 

a. 	 Trainee. will '.;cz-k 0z~d.PI.,r-cvi,:W 5 7 nd irtax ~ct-d 
to -do loork as 'sq4c~ 

b. 	 Traince mu::it be iingi~ to livc" in. emaj.Ll town. 

c. 	 Trair.m mu.,t bfj 	witlling to woark in. iftild (rmquireo
wor% clothing) . Tho 'normna1 work ,mck wi'll. be 40 hours
(6-5 Monsday through Zxr'.ay). 

d. The technical require~.nta of~ the training program,
may nocesOtatL4 gom even~ing au'd vreekend read ing or
revaarch.' 



SECTION V1l - SHORT AND MEDIUM TERM COURSE 

OPPORTUNITIES
 

A, EUROPE
 

i. IRRIGATION COUTRSE (Bari) !/ 

The Internaticnal Centre for Advanced Mediterranean
 

Agronomic Studies, Bari institute 
(ICAMAS) in Italy organizes an
 
International Irrigaticn Course. Lecturers come from various 
counttie and institutie r, including severai from the Agricultural 
Faculty and Engineering Faculty of Bari University and several 
research institutes and experinental stations. 

Course cr:oitent: 

The 	irrigation couxas is divided into three sections
 
with various subunits: 

1. 	 Planning: orientation to Mediterranean area and 
developing couantries; integratLd planning of projects;
wate-' institt.utions and law; economics of irrigation
dev.opmrnt hydrology and hydrogeology; soils. 

2. 	 Development. source of water; water structures and 
hydraulic svsten, design; other water sources; 
maintenance. 

3. 	Use: genieral; irrigation preparation; irrigation

systems and methods; water removal. 

Language:
 

English, French and Italian.
 

Admission:
 

Agricultu-ral o " civil engineering degree or BSc degree
 
or equivalent with at least one year of practical experience. 

1/ Materiaan/nformaticr. 'r0rn Wood a.d Agricultural Organization
of the United Natin. (FAO) 
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Duration:
 

One academic year (starting approx. October).
 

For further information contact: The Director, International
 
Centre for Advanced Mediterranean Studies, Institute de Bari, Str.
 
Prov. Ceglie, Valenzano, Italy. Tel.: (080) 652401/652157/652160.
 

2. IRRIGATION ENGINEERING POST-GRADUATE COURSE (Leuven) I/
 

The (Dutch speaking) Catholic University of Leuven,
 
Faculty of Agricultural Sciences, organizes yearly a post-graduate
 
course in irrigation engineering starting in the academic year 1981
82. The aim of this course is to train agricultural arid civil
 
engineers, particularly from developing countries, in advanced.
 
irrigation and management of irrigated lands. Special attention is
 
devoted to promotino a quantitativa mathematical approach.
 

Course content:
 

- Agricultural use of land
 
- Soil conditions
 
- Numerica. techniques 
- Field irrigation systems and management 
- Irrigation conveyance systems
 
- Water resource planning.
 

English.
 

Admissiont
 

Applicants must be holders of an academic degree (MSc)
 
in agriculture or in civil engineering from a recognized university
 

or institute.
 

Duration:
 

One academic year (October to beginning of July). 



F'or furth~er informa~tion coritacit,. ]CKt:. L.euven, Faculty of 
Agricultural Sciences (T c.. Yrrigaition Engineering) , ordinrl~ 
Mercierlaan -q2 B-3- f3i' r (Hrevorb .n' .* (jmi 

3. 	 IRRGATItON :NsEu:lNG CwUf-r' S Io~~m t.on) 

The Inl .utl '+-.q~~v~Suc thn Univerity of...t 

traiin -2-nix(-ev; 3mmx 4-,iJJ prts --c!:16 ii bc'-h tshnica". and 

nor~.-e.- ica D~hnpcL )., .4-iato andl de-g ,' wotith 

Courie contt; 

The ouroew~41] ~~ he~2o~ ,ihubjecLs-. 
surfa.ce qryour>;,dwpter hy'roicgy, so.1 hys cs geo-~ 
t~echnical f:gn*ficorrhrmJI r Oyr'l~.r 0tr1ow, 1.1I 

aqrj- a c Ctjv~ ~e Lzz4gz( ated~jL~:;*Y 

rCrOf'..5""a -,v 1oji ltriv-,7 z cinr2 romunica tion;4~2LZ 	 (C 

Degree .n 2i-vi. ;n, inaeri..n or equivalent. 

12 mr'nths, girnc~ in~ Cc 

Por int:tinccn~c 	 Vit~ ikce~demic R~egistrar,~e 
University of Soillhairtoc). 009 5N.4, UK. Trl.T.: (0703) 
55 9 'L22 Ex. P: 

http:surfa.ce


The National College of agricultural En ineering, 
Silsoel Bedford, U , conducts a thrue-yoar course leading to a BSc in
 
Agricultural Eagineezig with speciaUzation in the final year. The 
Field Engineering alor includes thi study of: goil-plant-water 
relationships, water supplies and storage, soil and water conservation,
 
irrigation and drainag, 

The advance courses are a nine-month Post-graduate
 
Diploma in Agricultural !Tngfineering, and the MSc in Agricultural
 
Engineering which may be takeY4 as a t,elve-month or twentyfour
month proqramma. All the advorncod courses have opti:onu in Soil and 
Water Engineering. Cc.r - include: Soil t1rchanics; Soil-Plant
Water-Relaticnhipu; Hydrology; Resource Saurvey Methods; Statistics;
 
Water Supplies; Wat " Resources De-velopment; Theory and Practice
 
of Cultivatcn; Ir cgation Dr..nage: 541 Conseivation. 

The soiovt course proganune J.ncludes courses on irrigation 
and Drainage, Air Photc i! .retaticn, and Practial Land Surveying., 
Short coursev cat' b r arrana'i for in-coutitry in-service advanced 
training in de:ainq courie.. 

For furter PIXornation contact.: Careers and Recruitment Officer, 
The National. C-Iego cJ. Azrrcnturl Tngineer.inq, Silsoe, Bedford 

5. SOILSCIENCE ANV WJ,,'TER MA111GEME14T POST-GRADUATE 
CUiSE, ag 5n0 2e,7 

The Ar ltur%!,-'. W g.nin9ge offers a MSc 
course in Soil Science and Water Manaceament. 

Course cont-ent:
 

Part:Lcparts maY specialize in one of the following 
subjecte: (!) Land cvaluation and agropedology; (2) Soil fertility, 
soil and plan-: analysis: (3) Water gem~ .irrigation, drainage 
and agrohyc'roli.Cy, 



Language: 

Eng ish, 

Admission: 

The co r., i; open to thcse wi th e ESc o- MSc degree
 
in agriculture ina s.f
or Ic1ience closei y r-lated to soil science or 
water mianag;ement. The co'Lrse is ein'i for fore.,gn students 
particu'ala y .: ...:,.u c,:"un:e., An entrance examination 
in the iun.c-nent(' e:,- mthe.;mnatics, physic- and chiemistry) 
as weii s a test in Bngai2h o-x. 2cq1:.Lre2 for adiis.-cn. 

Duration;
 

2 years.
 

Wor further infor.aticrn contact. 14Sc Course in Soil 
Science 
and Water Managenenit, PO. 37, Wagenirngen, The Netherlands. 

C. TIPRVI°ATIONAL COo'un ON R[; ALJ EXTENSION-i/ 

"' :C)fUUt,The alp the o:qani.zed by tha international 
Acricultural x, WaaeJ.nljor:,.- t': give an ijn-scrvice trainina 

"'of the refr e" " t",e ,.nd ore ,.. arc.a ,.tz invited vho have 
some expr n' . h i:. developments Inr .. . t f-.. oubt rec:;nt .their 

profession. 

Course content: 

ahethemes w he dealt aspects of m-anagementki. ,with as 

of extension.
 

- management and organi zatiojn 
-- comunicra t.i:' 
- o a;i, performance)planni:c programing.! .task 


- j:Lld wrk m.:-nj emr-. 

ext.e..i.n a-.d -. ill NetherlandsLher services the 
- %c 11 )0- U 
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Lanquage: 

Eng.ish, ELecln and German, 

Adrnission: 

BSc level and preferably some years of experience in
 
rural extension either in management of a oer'ioe
or in actual
 
advisory work or in teaching.
 

Duration:
 

4 weeks (28 June -- 25 July 1981) 

For further information contact: Director of the
 
International Agricultural Centre, P.O. Bcx 88, 
6700 AB Wageningen,
 

The Netherlands.
 

7. INTERNATIONAL COURSE ON LAND DRAINAGE I/ 

An interzational c.,curse on Land Drainaqe is held in 
Wagenien, The NethierIanc's. The c-ourc, i i.ntended for people 
mainly from developinu ccvu. hi wno a- engaged in land drainage, 
and its objective is, in a pet.oc of thiee months, to provide 
participanus with a thorouih knowledge of the questions related to 
this subject; the underlying ; hyszical and ag :icultural principles, 
the surve !ing -nthor2n-na th. p:rin.i!Kvs Of design and construction 
in both humid and regior,. Tie :ourse, however, does not 
cover civil en"1neeriir wcrks. 

Lariquage 

English.
 

Admission: 

BSc degree and experience in land drainage.
 



Course content:
 

The programme comprises lectures, practical exercises, 
demonstrations and field trips to various projects in The Netherlands. 

The programme of lectures may be summarized as follows; 

- Introductory subjects
Principle3 of land drainage 

- Surveys and investigations for drainage problems
Engineering aspects
 

- Case? stu'iles.
 

During the second part of the course specialization
 
groups will be formed in:
 

- main drainage systems
 
- soil moisture measurements 
- salinity control. 

Duration:
 

14 weeks.
 

For further information contact: The International 
Agricultural Centre, P.O. Box 88, 
6700 AB Wagenin, The Netherlids.
 
Tel: (08370) 19040. Cables: INTAS. Telex: 45888 INTAS NL.
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B. 	 MIDDLE EAST / AFRYCA 

1. 	 LAND AND WATER DEVELOPMENT TRAINING COURSES 

The E yptan CiternationalCentre forAriculture, 

Cairo, was es'albl-ish-d :Ln l f6$ and is supervised by the Foreign 
Agricultural Relations Departrient of the Minis try of Agr.iculture. 

The intL:-national cou-ses which are conducted at the 
Centre a-:o esig2ec :c cover- rjo,_h the t:heoretical and practical 
aspects relating to ;ulect. matter unner study, w-th specia 
reftrence to the Egyptian experience in this field. There are four 
courses conducted at t'2e Centrr- cah year for five months which 
are as follows: 

Agric L-t.'ral extension, cooperat:ives 3nd 
credits (Pcb-'arv -June) 

- P Ian Lc. p c..on and pr~tec' Lion (February-June)
Lanc and wa.r' revelonment (JuL:y~-November) 
Animal p .Qauc io, ~afl hen-dith ({iuly-November) 

The course on iand wataer deve*lopment covers a wide 
range of subjects grouped under the f,1lowing main headings: 

-	 Fundamentals of soil science-	 Land reclamation. plianning and execution-	 Developmrlent, e ±ioitation, management and 

etr e '. -'. r--iir devclopmt
1:] nre ntl.:ot-rk; function and design. 

For further irferatin cnnt:;.ct: TPhe Director, The Foreign 
Agricultural Relations Dep'artment, Ministry of Agriculture, Dokki, 
Cairo, Urgrypt. 

2. 	 POST GODUAT COURSE ON TRRIGITON/SOIL CONSERVATION i_/ 

A post--fle lr-e rraaticnor and soil Conservation 
is given at the 'ver'ty .)f .....	 Cam.pus. 

http:cnnt:;.ct
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Course content:
 

a. Appliezd mathematics and fluid mechanics (60 hours)
b. Hydrology and agrometeorology (40 hours) 
c. Soil and plant water relations (40 hours)

d. Irrigation technology (80 hours)
 
e. Land evaluation (20 hours)
 
f. Drainage (60 hours)
 
g. Soil er-,iJrn (4o' hour')
h. Water rdobrcus, a-d lr7'. (60 hours)land fornimg

i. Economis of irrigat:ed agriculturc ard feasibi1±ity 

studies (40 houro)
 

j. Soil conse:ration rethcds (20 hours) 
k. Land recamatJ.o,. n1 Croded .and (2( ..urs)
1. Land use .piapning 4(0 h'or 

Lan ua[e :
 

English. 

Admission: 

A BSc degree in agricultur , agricultural engineering
 
-:requivalent qualifications in the field ot agriculture or
 

engineering.
 

Duration:
 

One year,
 

Fo.. further information contact: The Chairman, Dcpartmoe.t 
of Agricultural Engineering, Universi.ty of N,4airobi, "abete (aM, L.
 
PO. Box 30197, Nairobi, Kenya. Tel: Fortsrmith 2175.
 



C. ASIA & THE PACIFIC
 

1. COURSE ON WATER MANAGEMENT FOR RICE CULTIVATION i/ 

The J1 .an International Co oeration A-encv (JICA)
 
organizes a special irrigation training course every year with
 
emaphasis on water 
 managemeut for rice cultivation. 

Lanjaqe
 

English.
 

Admission:
 

The course is given to irrization cngineers from 
developing countries with about 
-en years of practical experience. 
)!unber of trainees varies from twenty forty per year.to 


Duration• 

6 months. 

For further information cont.act: JICA, P. 0. Box 216, 
Mitsui Building, 2-1 Shi ShinjuShinjuku-ku, Tokyo 1603, Japan. 

2. IRRIGATION COURSE -

4 ......e.., Nle South 
srt up to vocational for f it: ..... farmDrovide tre.ir.,in 11 ,. The 10
tronth Irrigation Certif.icatc2 Couise is des.ig'n±d aa.'',--to 
fundamental understanding of the re ati c ship beteen irrigtion and 

,!e environment and a working know2edge of corr p4incip .s 
:elected from various disciplines aF they app.y to r. . 
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Course content: 

The disciplines of irrigation science dealt with are: 
irrigation agronomy, irrigation engineering, irrigation plannirlln. 
operation and ilr-igatiar oconomics. 

Tnteciration of: subjects is ac'ieved with the aid of 
practical work and ass igr-mints, which -usually involve various 
aspects of all five disciplines, In addition, i.nteqy.atio:n is 
achieved by two or mere lectirers combining to prc ,;en.,-lctl--.es 
and demonstrations, and take part :in discus...ns, 

The emphasis in Il topic is on the practical 
application of the subject matter. The fieldi activities will va)-y
 

from year to year depending on seasonal conditions and the 
particular requiremernts of each group of students, These involve 
complete management and operation of discrete irrigation units of 
the college farm. 

English,
 

Admission:
 

The course is inten-ded to provido vocational educ;t.:m 
and training at the 'farrer/manager level; specialist educati.or.'. 
training fo: pe:sons who will be Involved in 9enelaj agrlcui.:.
extension work, and education and traininq in irrigation for 
professional irrigation technologists. 

Duration:
 

10 months (usually comniencing mid--February/March) 

For furthei information contact: The Principal, Yanco
 
Agricultural College, Yanco, New South Wales, Australia 2703, 
(069) 530211. Telex: Yanco AA 69060. 

1 

http:educati.or
http:lctl--.es
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3, 
 POST GRADUATE COURSE ON AGRICULTURAL SOIL AND
 
WATER ENGINEERMN 2/ 

The Division of Agricultural and Food Engineering, 
Asian Institute of -"1 ilechnol.)offers1_ , a post-graduate prograrue in 
Agricultura). Soil and Water E ineerng. 

Course content: 

E ha i: ...cd on n )f ohtaining increased 
crop procfuction, incliudinc studies on on-fam irricatio, techniu

and management, salinity and drainage, soil physics and ches.istry,
 
soil-water-plant relationship, soil erosion and control 

crop production. 

measures, 
and soil fertility a.d crorp production. Research is mainy 
concentrated in the areas of irrigation and drainage, fertilizattion 
and ameliozation of soil for increased 

Lanua e 

English. 

Admission;
 

Post-graduate course.
 

For furt.her information contact- The Registrar. Asian
 
Institute of Technology, P. 0. Box 2754, Bangkok, Thailand.
 
Telephone 5168311-5. Cables: AIT Bangkok.
 

4. SYSTEM DESIGN IN WATER RESOURCES DEVELOPMENT

4-week courseL
 

This course is designed for the engineers and .an..., ; 
involved in the development and planning of water resources p9-j ct:: 

------. 
2/ Material/information from As.:an 
Institute of Technology (A*V,


Bangkok, Thailand.
 



After the course the participants will be able to
 
apply the system design techniques, deterministic and stochastic
 
models in water resources system design; be able to develop

efficient reservoir operation policy including short term, long
 
term and online operation; be able-to develop, select and appraise

the water resources projects for both single and mu'.tinurposes.
 

5. PLANNING AND DESIGN OF SMALL IRRIGATION SYSTE14S
 
4-week course 

The course aims to provide a thorough understanding
 
of the planning and design of small scale irrigation project so
 
that the participants will be qualified as 
a specialist engineer.

In particular, the participants will be able to identify, select
 
and appraise irrigation project; to understand and practice the

techniques to analyse small watershed hydrology and the use of
 
insufficientinput data; 
to design small scale irrigation systems
 
based on latest but appropriate design and construction techniques.
 

The course is intended for engineers with practical
 
experience in the design of irrigation systems.
 

6. 
 DEVELOPMENT AND MANAGEMENT OF GROUNDWATER 2/

2-week course
 

The purpose of the course is to provide the up-to-date

information on the various aspects of groundwater development and
 
ijnagement. 
After this course- the participants shall be able to
 
assess the quantity and quality of groundwater making the use of
 
rocent but appropriate techniques and toolE and be able to develop
 
proper management criteria so as to prevent mining of groundwater
 
xneserve.
 

The course is intended for engineers. groundwater
 
hydrologist, and geohydrologist who deal with groundwater develop
ment and management problems.
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7. ON-FARM WATER MANAGEMENT 2/ 

The short course Presents principle and practical 
application of soil-water--plant relationships that relate to crop 
water management. Emphasis is placed on land levelling, water 
'uality, salinity and 3 Aina-ce i.n relation to efficie, utilizat-on 
oi water; and on the .. 'a.sation election and improemenL of 
,Aifferent irrigation methods. The lectures, workshop and project. 

o,,,rks arc desiqned in such a ianner that -he participants will 
.eeiie adequate preparaztion to apply the kow.d- Cc evaluate 
•he existing operation and management conditions of the, irrigation 
.. ,ste P and to assess tho potentiality for further imp-'ovment; to 

"ccomerid modifications invc/loving simple chan-ces in the ma "icv t" -

y-iztices of irri.gation sys tern; to assit the ag ricultural and 
i igation related t-cchni.-..ans anrd farmers identify local problems 
of irrigation systemns and implement solutions. 

The course is p rticul.rly designed for those 
engineers working . i.1-rigation system operation and management ;,11u, 
:,equire a better understandinc; of the new concepts and application 
of on--farm water management. 

8. FLOOD F ORECASTIN (;A4D STREAM FLOW ROUTING TECHNIQUES !L' 

This 2-week progzram is gthose wl( are 
working in the field of f2.ood forcet-3 t--1 eration a.d flo 
routing computation and need to nimprove their familiarity with 
-oncepts and techniques of flood forecasting. 

The main objectives of this prograir are that by 
tie end of the course participar.Ls should ioe familiax with f:.od 
"ucrecasting methods and flood routing techniques in tidal and no>
.idal river reaches and be able to make judgemient as to the 
L', liability and accuracy of forecasts; be able to construct floo 
...,uting mathematical models selecting appropriate boundary and 
.itiai conditionso 

http:participar.Ls


9. 	 COMPUTER INFORMATION SYSTENS DEVELOPMENT 
4-month AIT Certificate Program 

The objectives of the program is 
to provide the
 
participants with a knowledge and the techniques in the evaluation, 
design and implementation of data processing system. The particip
anas 	 in this program will. gain greater competence as system ar~2.v. c. 
as a result of increasing th-cr knowledge in the areas of dfercut 
proqranminq .lenauages, software engineering, systematic technique-<' 
and analysis of procedural data. Emphasis is also being placed 
on the microcomputer arid x, crop rocessor ;pplication developmelnt. 

The train:ir. consists of 3 hours of lecture in the 
morning and 3 h.ours of computer-lab work in the afternoon. The 
program has four modules inc.uding a special project study and a 
trainee can regltster for any on-e of the three modules except 
special study. The A.IT certifi.cation is awarded upon completion 
of four modules. 

This couz.e is designed to meet the needs of 
individuals who mnust function with a data prccessing environment 
and have some e-perience in corrputer prograiuriing, 

10, APPLICATION M<ICIROCOMPUTER TO PRIMARY PROCESSING 
OF' HiYDROLOGICAy.~"o,2T 
4-week course 

This 	 course is intended for the engineers and 
scientists with sufficient background knowledge in hydrology but
 
little or no previous knowledge in microcomputer. 

The objectives of the course is to give the participa,,
a practical knowledge of the potential applications of microc-.. ,. 
in hydrological data analysis. 
 In the introductory classes the
 
participants w-411 be exposed to the fundamentals of microcopuer 
and FORTPAN prograraing wihh practical application and exercises. 
?inally, the course will teach how to use the microcomputer soft:,, ,L 
package in the analysisi of hydrological data. 
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ll. APPLICATION OF SYSTEM ANALYSIS AND COMPUTER
 
TECHNIQUES TO HYDP.OLOGY 2/
 
3-month program
 

This course is designed for the engineers and
 

scientists with some experience in hydrological work but little
 

or no previous exposlire to computer techniques.
 

The objective of this program is to prcvide the 

participants with practical and conceptual knowledge of the 

application of computer for hydroloica.... . data analysis. After 

the course the participants w.ll be able to use the computer J.v. 

monitoring, control, data acquisition application and analysicj 

data. The first half of the course will be devoted to unde:Ft4n 

the computer architecht~re: operating principles, programminq 

concepts, FORTPAN language, advance programming and file desici . 

The later part of the time wi.ll be spent in the basic techniqu-,: 

of system analysis which will include the system design prircip'1

and techniques, data manageztent and data base, basic statisti.,c

in hydrological analysis and simulation techniques in hydroo...., 

and flood forecasting. 
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D. NORTH AMERICA (USA) 

U. S. DEPARTMENT OP AGRICULTUR3 

1. IRRIGATION PROUJ ZIS AND PRACTICES, TC 120-1 

Dates & Dnration: 8 weeks 
- June 18 - August 10, 31984.
 

Participants should arrive in Washington, D.C., 
on
 
June 11 for course orieihtation and administrative procedures. 

Target Auidence: 

irrigation practitioners with an educational background 
at the B.S. 
or M.S. level in agronomy or agricultural engineering.
 

Objectives:
 

Participante .j..l: (1) gain: knowledge and practical

experience in onfa'm watozt 
 management and crop production; (2) develop
skills to plan, design, cstabOlish, and maintain new irrigation systems;
 
and (3) develop skills to increa-se the efficiency of existing
 
irrigation system;, tiieir countries.
in home_ 

Content: 

For the first five weeks, the course is conducted
 
primarily on Colorado Statethe University campus and includes 
lectures, field and laboratory practice, field training at the 
agronomy experiment station farm, and seminars centered on 
participant presentations of irrigation problems in their home
 
countries. 
Topics covere!d include basic soils; soil-water.-plant:
 
relationships; land leveling; irrigation methods axiu 
practices;
 
administration and distribution of water; water law; water qua ti ; 
salinity; drainage problems and remedies; economics and socicing,, 
of irrigation; and e2tenrsion methods. The !ast three weeks of 'L1 
course consist of field visits to irrigation programs and projects 



in New Mexico, Arizona, and Southern California, including the
 
rice production area around Sacramento.
 

Other Information:
 

Conducted in Enclish by Colorado State University.
 
Simultaneous interpretation is not available. Academic credit is
 
available for qualified participants.
 

Overseas Availability[t
 

TC 120-14 "Assessment and Improvement of Onfarm
 
Irrigation Systems" is a similar course specifically designed for
 
overseas presentation.
 

2. RESOURCE DEVELOPMENT OF WATERSHED LANDS, TC 120-8
 

Dates & Duration: 6 weeks - June 11 - July 20, 1984.
 

Participants should arrive in Washington, D.C , cn
 
June 4 for course orientation and administrative procedures.
 

Target Audience: 

For midlevel. technicians and professionals engaged in
 
the management and development of watershed lands in developing
 
nations. Individuals with a B.S. or M.S. in forestry or agricutiure,
 
or who work with water resources.
 

Objectives:
 

Participants will acquire the knowledge and skills
 
necessary for the effective development, use, and management of
 
water resources to increase food and fiber production.
 



Content:
 

Watershed lands are habitable areas which do not
 
include agricultural, urban, or reserve areas. 
 Because production 
from these lands is linked with water, the course deals with the 
fundamentals of hydrology, including hydrologic measurement a.
predictive methods. The course presentation is supplemented v-It
 
practical problems and demonstrations. Since most of the diffP'l
 
ties in developing the multiple products of watershed lands ar,.
 
social and economic, the course emphasizes those aspects of d . 
ment. Other major areas include range assessment and managerrn-, 
soil and water conservation techniques, and natural resource 

economics and management. 

Other Information:
 

Conducted in English by the University of Arizona..
 
Simultaneous interpretation is not available.
 

Overseas Availabi-lity1:
 

Availab'.e for overseas presentation upon request
 
by AID, the World Bank, FAO, developing country governments,
 
foundations, and private orCganizations. Can be conducted in
 
English, Arabic, French, and Spanish.
 

3. LAND USE PIANNING IN NATURAL RESOURCE MANAGEMENT, TCr 

Dates & Duration: 6 weeks - May 21 - June 29, 1984.
 

Participants should arrive in Washington, D.C. on 
May 14, for course orientation and administrative procedures.
 

Tar5et Audience: 

Land use and regional planners, officials who estaLi: 
or administer planning proarams at the State national leve .or 

lc 
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resource-specialists -whose duties include working on land
 
use planning teams.
 

Participants will be able to: (1) define, analyze,
 
and evaluate land use planning in the context of natural resource
 
policy and management; (2) explain and give examples of principles,
 
assumptions, and methods useful in developing objectives, gathering
 
and analyzing data, and developing and evaluating land use alter
natives; and (3)better understand the techniques used td analyze
 
the social and economic impacts of alternative land uses.
 

Content:
 

Participants will study the land use planning process
 
including the challenge of effectively working on an interdisciplinary
 
planning team. The course will emphasize the importance of and
 
techniques used in understanding the social, cultural, physical, and
 
biological environments in the land area for which a plan is
 
developed. Participants shoald bring a case study from their home
 

country on a potential or existing land use situation which they
 
wish to work on during the course. Field trips will examine local
 
and regional areas facing a variety of land use planning problemns.
 

Other Information:
 

Conducted in English by the University of Idaho.
 
Simultaneous interpretation is not available.
 

Overseas Availability:
 

Available for overseas presentation upon request by
 
AID, the World Bank, FAO, developing country governments, foundations,
 
and private organizations., Can be conducted in English and Spanish.
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4. 	 ASSESSMENT AND IMPROVEMENT OF ONFARM IRRIGATION
 
SYSTEMS, TC 120-14
 

Dates & Duration: 4 weeks
 

Presented overseas only. Dates arranged with sponsor.
 

Target Audience:
 

Agriculturalists such as engineers, agronomists, or
 
extension specialists working directly with onfarm irrigation systems.
 

Objectives:
 

Participants will develop knowledge and practical skills
 
to: (1) examine farm irrigation practices and identify physical
 
constraints and socioeconomic problems faced by farmers growing
 
irrigated crops; (2)use field measurement techniques to evaluate
 
the efficiency of water control and water use; 
(3) plan efficient
 
irrigation practices for specific crops grown on particular soils to
 
maximize yields and quality; and (4) evaluate irrigation methods
 
and develop practical and economical improvements.
 

Content:
 

Specific topics covered during the course include- the
 
relationship of efficient water use to farm water management; field
 
surveys; general principles of flow measurement; movement, retention,
 
and use of water; methods to determine soil moisture content;
 
consumptive use of water and peak period use rates; surface
 
irrigation methods, including field evaluation of such methods and
 
factors important to the efficient operation of each method;
 
and technological changes and institutional modifications to improve
 
water quantity and quality as well as water management. Frequent
 
field visits provide practical experience in collecting data,
 
evaluating water management problems on farms, and planning
 
improvements.
 



-141-

Other Information:
 

Conducted by USDA in collaboration with university
 
personnel and consultants.
 

5. WATER HARVESTING FOR AGRICULTURAL PRODUCTION, TC 120-25
 

Dates & Duration: 4 weeks 
 July 16 - August 10, 1984. 

Participants should artive in Washington, D.C., 
on
 
July 10 for course orientation and administrative procedures.
 

Target Audience
 

Agricultural personnel with a B.S., M.S., 
or Ph.D.
 
in plant sciences, soils, agricultural engineering, or range manage
ment and other personnel interested in water harvesting (runoff
 
farming).
 

Objectives;
 

To provide participants with the knowledge and skills
 
necessary for the effective design, development, operation, and
 
maintenance of water harvesting facilities that can increase
 
agricultural production in arid and semiarid areas,
 

Content:
 

Major topics to be included are the hydrology of water
 
harvesting (including soil and topographic considerations), 
water
 
harvesting technology, agronomic and horticultural aspects (crop

selection, fruit and tree crops, annual crops, forage crops), desiqr

criteria, and the operation and maintenance of water harvesting
 
facilities. 
 Courses will include lectureS, laboratory exercises,
 
group discussions, practical experience, problem solving, and
 
field trips.
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Other Information: 

Conducted in EngJ.irh by the University of Arizona 
in Tucson and at nearby facilities.
 

Cverse-.s Avai.abi litv: 

Available for overseas presentation upon request
 
by AID; 
the World Bank, FAO, developing country governments, 
foundations, and r)::va,. organizations. Can bQ conducted in 
English and Spanish. 

COLORADO STATE UNIVERSITY
 

(Inernational 
 School for Economic Development Studies) 

The International School for Economic Development
 
Studies is part of Colorado St-ate University's "Program for
 
International Education. 
 Research and Technical Assistance.' 
This School engages in educationl°, resea-ch and technical 
assistance activities are*as toin relating economic development 
in developing nations, with particular reference to agricultu:ce
 
and natux-ai resourc<L ianauemer)t. 

The educational proqrams of this School are basically 
designed to serve nondearee traininq needs of a variety of .es; 
developed countries' (LDCs) gov.rnwrient officials (e.g. 
agricultural F..nd irrigation engineers, agricultural scientists, 
economists, admi.nistrators, rnject mangers, and otheroc 
directly responsible for designing, implementing, moriitorino. 
evaluating devc[opmental programs. These needs may consist ot 
specialized training in net techniques and procedures, of 
bringing other-wise capable personnel up to the rnormal standard 
for the position, and/or to update the basic professionzl know.nzr 
and techniaues in the light of 
recent developments.
 



-143-


The essential requirement in these cases is to provide
 
this supplemental education and training in an educational
 
structure that will allow maximum acquisition of the specific
 
educational training desired and in a time frame compatible with
 
the requirements of the individual and organization concerned.
 

Subject areas in which students in the International
 
School will be offered non-degree training include:
 

- Irrigation Water Management
 

- Evaluation and Improvement of Farming Systems
 

- International*Agricultural Marketing
 

- Economic Planning and Project Evaluation
 

Agricultural Sector Planning 

- Rural Development 

- Agricultural and Economic Development Policy 
- International Aspects of Development 

- Planning for Development, Utilization, and 
Conservation of Natural Resources 

- Water Resources Systems Planning 

- Agribusiness, Cooperatives and Marketing 
- Computer Applications (including Data
 

Management Systems)
 

The studies in the above areas are interdisciplinary in
 
nature. Courses will be chosen from a wide variety of disciplines
 

and departments.
 

Diplomas will be awarded by the School to those participants
 
who successfully complete their prescribed program of study,
 
provided it includes at least two full semesters, not necessarily
 
consecutive. A certificate is given to those participants who
 
attend the School for less than that period or who do not satisfy
 
the requirements for the diploma. The diploma and the certificate
 
are evidence only of successful participation the International
 
School and do not constitute evidence of an academic degree.
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(International School for Water Resources and
 
Associated Programs) 

There are many professional personnel in governmental 
and ivatorg .zatio whos working assag xnen J.in water

c.son,-c e a reqtiieient for additional education and
trainin£ o -eaL -,I' F, " i,- n"a n d " t e f a ccom .l, shms r. t he. , .. eq. ..me . effoct:Lv, e 11 


may consist of spe.ialized training in new techniques and
 
procedures, of bringing otherwise capable personnel 
 up to th-1 

ormal s tandard for the position, or updating basic profes .
kncwledae and technique n the light of recent 
development:, 

The essenti.a :-eguiremerti in those cases is providoto 

this supplemen:a! education and trairing in an 
educational
 
structure that will 
allow maximum acquisition of the sreci., .
 
educational training desired and in a time- frame 
 compatihI ' 
the roquirements of Lhe o.ganization con ne.--. 

The Inter:national School for Water Resources and Associs.v 
Procrrams was established b-v Colorado State University to provi,( 
such a structure through which these needs could be bymet 
pror.. ... ud.yof individualized.. to the professional requ.r"

.ndtieinuitaL.jns of the individual and his/her sponsorin,

insti tutiLons,
 

Th'er.Ls no formal cur-riculum. Rather, individual 
curricula are developed to meeL the specific needs of each 
participant through mutual agreement. Arrangements normally
 
:i.nvo1ve taking maximum advantage of th- Un..versityls campus 
v.sou..es (faculty formalexperts, classes, informal classes, 
2;hort courses and specal institutes, computer teaching and.roducti.,rn ai -s.,tie lc"ho:atories, c.)Hevrsci2..... : , e .,) Hlowever, sptecial 
purpose short courses and integrated training p.rograms can . 

. .ped presented at CSU or at other locations thet weui; 
best neet ,Le sponsor's requirement. This fZlexibility allows .'o, 
group. " :aining of najor office units, coordinated with regular 

http:Th'er.Ls
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work ass ignriir-S SO as to minimize thc~ tnipuranv .ircpact or, 
scheduled Of. :<c'orix ofw o seauerce group's in irlc: 
oame subj;-oL~ matikter ls r. ,QJr-d, uro; ae~uctiivlsu~l 
television it-ar's and re'Lztcil tr i~i~ ma3Lr~.J can bc., du 

III Some Cas, :it i:ny >~desirable to cclombine an 
lnternatior; 1. School til'wr-4rr u-h.*jV tra ini nr and 
experi~ence '~rthefU32.ted S tiates . c a I ul V beThis. s arran-.ct 
by diXrct necgtt4ctio - vwith t KTfC"'.~zJ && 

Ilius'Cr~t±ire ,f i~c . .iri . ~in which ntucdent,r
the Internationl2 ~c1h~~ ouAvu incl~ude. 

iWater .:\ o n eeonet 

-River eIcch a n 

=Power svter 

- i'iater or'sLrcris 
- %ratpl Th.-nv: cir- Peltcl'Yti d~idnistratdve Aspects 

Socjiooj-caj ieciAL ,v tf De r t:.op r .-nr 

-. AI :lturai. 1-11 g r ! r In 

-Ag.:ornO!T V 
- Soil ScI.; Ag.i c u t uraI S 0 i s) 

- r~> h~ 
-CCom!*p_,tf.r Ar ic .os(i ncuding Data Management

Sy; e) 

http:arran-.ct
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Additional. fields of interest are available for
 
participants in the International School. The broad spectrum
 
of water-related programs at Colorado State University permits
 
the development of virtually any field of study related to
 
water resources development, conservation and use.
 

The International School not only allows flexibility
 
in program content but also in beginning and ending dates of the
 
periods of attendance. This usually permits participants to
 
conform to the stipulations of the fellowships granted by the
 
sponsoring agencies or organizations. If the terms of fellow
ship include observational or practical training periods, the
 
study program can be adjusted to allow these requirements to be
 
met. Although admission at any time is feasible, it will
 
usually be much more cost effective to made the period of
 
attendance correspond to the regular teaching schedule of
 
the University.
 

The acceptance scores on TOEFL represent guidelines.
 
TOEFEL scores lower than 450 can be accepted providing the
 
student and the sponsor agree to additional English training
 
upon arrival at the University. An additional fee is charged fox
 
this purpose by the Intensive.English Program. If language
 
proficiency is below the above indicated margin for acceptance,
 
Intensive English training must be completed before enrollment .n
 
professional courses in the International School. If the score is
 
close to the margin, one professional course may be allowed to
 
provide more proficiency in technical English usage as well as
 
for content.
 

Diplomas are granted by the School to those participants who
 
successfully complete their prescribed program of study,
 
consisiting of at least two full semesters, not necessarily
 
consecutive. A certificate is given to those participants who
 
attend the School for.less than that period or who do not satisfy
 
the requirements for the diploma. The diploma and the certificate
 
are evidence only of successful partic-pation in the International
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School and do not constitute an academic degree.
 

Of the short course opticns available, special note is
 
made of -


Social, Technical, and ..
,conomic Aspects of
 
Improved Irrigatin Management
 

A seven-week course for persons with bachelor's 
level training in a field relevant to irrigated agriculture.
 
Examines irrigation 
as a social, ec(onomic, engineering, and
 
aqronomic 
 phenomenon requii).j the integration o4 several
 
*.isciplines. Course comb r:e 
 develoing proficiency in analysis
i:.d improvement of irrigation systems witI- applied field experien-:e 

Tor ics include: 1) nature of irrication technology and its
 
relationship to social 
 orqar. zatio;,; ') chal lenge of development, 
definition of progZess, and the meaning of appropriate technclory
 
, preliminary interdisciplinar- reconnaissance of an irrigatiot-l
 

system; 4) identiffication of strategic problems which 
 constrain 
': roduction; 5) construction and assessment of potential 
3)rganizational solutions; and, 6) program implementation and 
evaluation process.
 

UTAH STATE UNIVERSITY 
International Irriation Center
 

.1.	On-Farm Water .anacement
 

(International CcurL,.ve)
 

Deve"lopment of -th Course 

This course is part of the extension program of the 
..Cternational Irrigation Center at Utah State University. Due to 
the nature of the objectives, t.>e course is highly practical anI 
can be applied iirmiediately. The course aims Lo respond to a 
need frequently felt and stated but not adequately met in the 

http:CcurL,.ve
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f ield -f irrigation water management: the need to define a 
..:trategy for the direct application of technology to the 
ultimate user of water, the small farmer; to simplify methods 
and procedures for him; and to motivate him by demonstrating the 
importance of in of hiswater terms increas.,g production. 

Course O"etves
 

This is an intensive courue for Lield engineers and 
technicians with the following pulrposes: 

- To foQus upon the "Bportance of irrigation technology
transfer from the profe[siona1 specialist to the small 
farmer. 

- To develop criteria for selectirng riiethods and systems
of irrigation which are most adequate to the farmer's 
environrm;..nt, 

- To propose method'ol.cies and techniques for 
conducting experiments in irrigation and to demonstrate 
these exper.imentai results to the farmer. 

- To demonstrate the economic importance of water as 
an input in aqgricultural production. 

- To demonstratc the importance of training to the farmer
in the effect'.v%- use of deviceas and methods for water 
management. 

Prog ram 

.. jI. Introduction 

I. Soil--Plant--Water Relationship
 
Soil properties; physics, retention curves, and 
measurement of soil. moisture. Water uptake and 
movement; plant response to water, fertilizer, and
 
salinity.
 

1I1. Methods of Determi.ning Soil Moisture 
Observations of plant response to water and
techniques of saiping .ojJ. moisture by feel., 
appearance, and gravintetric method. Theory,

installation, use and care of: tensiorme ters,
electrical resist.m.nce b.ozks, and -the neutron
 
scattering technique.
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IV. Water Management
 

Land leveling. 
 Crop 	water requirements and
scheduling. Drainage, salinity, and fertilization 
in :ela r.on reiilltion. 

V. On-Farm Water 1ieasurement 
Methods mcd iC.trcnts for measuring water androcr.), .rg YaLo- disch-irge to and in tle field.Techn.,uus :'r eva1uating he efficiency of waterfarm 	 field channelis. 

VI. 	 Farner rInputs aid Response
 
Techniques, procedures 
 and 	 utilization of
farmer ir'trviews and inputs. Procedures for
extending irr!cation management information to 
farxier- . 
a. Economic anG social aspects.
 
b. Techrical aspects and engineering.
 

VII. 	irricgation1Methods and Systems
 
Sub-surface, surface, 
 and sprinkler methods and 
systenis, 

VIII. Irr-igation System Evaluation 

Efficiency and uniformity, comparative evaluationof fzerm distribution and application systems. 
Ix. Ex .rn t.:.'iroc-oduras for Crop--Water Responsive

Func t Itns 
a. A)-r.icLltu-:31 practices. 
b. Method: oz azz lyt;ical evaluation. 

X. Expeximntal Poiiow-.up and 	 Technology Transfer 
Presentation of demns)t-ration fields and farmers' 
workshops. 

XI. 	Economics of Water Production Function 
Economuic interpretation water productivity, 
efficiencv, -trid optimality. 

XI. 	 Use of Programmable Pocket Calculators 
Use 	 and appiication for field and water management
problex.., 

Schedule 
August 7 - Septeflmer 10, 1983
 
The course w:13. 
 e taught in an intensive five week 

session with classes held five days a week. Classes concerned with
 

3/ 1984 dates not yet avdilable. 

http:Poiiow-.up
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theoretical considerations will be held in the morning;
 
laboratory and field work wil. 
take place in the afternoon.
 
Week-ends will be utilized for scheduled extra-curricular
 
activities to the extent possible.
 

Participants 

The course is designed for Agricultural and Civil 
Engineers and Agronomists; particularly those involved in 
experi:menta1ion, extension work, and adminis traton of 	water 
for irrigation operations in agricultu4al cooperatives and water
courses, extension engineers, and researchers will find this 
course useful. The course .iall:o have important implications 
for technical staff of public and private enterprises. Universities, 
and research and tuenj, cen&r:s who are involved in the problems 
of irrigation in develop.ng countr es, 

2. 	 Desn vauation of On-Farm 
IrriaA ion .tems 

and 

3. 	Irr~iation Schedui ,
 

Course Dnve i ent 

'?hse cr :u.-e:.nclude the necessary theory and 
academic traii:Lng dii3ng -he Eirst r.loriion and field observation 
and practice during he 'nal weeks. The trainig is intensive, 
practical .nd .Ic..hods rucedures-m 'i arid are simplified 
where practical to do L;o. An dtheiIpt is made to 	relate academic 
training to the conditiors in the various home countries of the
 
participants.
 

For the .rrigation Scheduling course each participant
 
should, if possible, bring "rom their country a summary of
 
several years of daily rainfall records, mean monthly temperatures;
 
the mean monthly values of the daily temperature, range, mean
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monthly relative humidities, percent of possible sunshine and
 

solar radiation if available. For those taking the design and
 

evaluation course, infornation relative to streamflow, hydrology,
 

water supply, soils, land classification, project operation,
 

canal losses, irrigation efficiencies, management problems and
 

social and economic conditions will be useful. The course will 

incorporate as much of their local information as feasible and
 

practical.
 

Objectives
 

The two courses, Design and Evaluation of On-Farm
 

Irrigation Systems and Irrigation Scheduling have the following
 

objectives:
 

- Improved knowledge of on-farm irrigation system 
invesLigation, plannining and design. 

- Fami!iarizetion with the clesign principles for 
sprinkle, drip anc-, surface irrigation. 

- An unders-;andin9 ot the basic concepts of irrigation 

systo.Ls evalulaton. 

- A knowlecr;e -f na.! lant-water relationships and of 
crop w*atev. reoxaerento 

- Concepts orhe amount, timing and 
methods of irrigation. 

- An underst(mndin-9 cf ho,7 plant densities, fert3.lizer 
app7-icati a:dc3 tic factors interact to 
produce a givel yed. 

- An impro-ved concc.pt ,cof both on-farm and project 
irrigatir.on managemtent practices. 

- A knowledge of costs and benefits and of methods
 
to nmaxiize_ returns on investment. 

Program - Desin and Evaluation 

I. Introduction
 

Course objectives and content.
 

I!. Preliminary Investigations 

Land classification, water supply, basic hydrology,
 
climate, crop selection. 

http:irrigatir.on
http:concc.pt
http:systo.Ls


-152-


III. Economic, Social and Leval Evaluations
 

Benefit cost analyses, internal rate of return,
 
evaluation of administrative and management
 
potentials, water laws and regulations and
 
identifying strategic problems.
 

YV. Irrigation System Design
 

Sprinkle and trickle irrigation design furrow, 
border and basin irrigation design.
 

V. Water Supply and Conveyance
 

Water conveyance systems, seasonal demands,
 
peak demands, storage requirements, design and 
improvement of canals ard water controls structures, 

VI. Evaluation of Sprinkle Irrigation Systems 

Evaluation of sprinkle lateral irrigation, perforated
 
pipe systems, orchard sprinkle, center pivot,
 
travelling sprinklers and gun and boom sprinkler
 
systems including equipment required, procedures,
 
uniformity, efficiency and full evaluation.
 

VII. Evaluation of Trickle Irrigation
 

Field procedures, uniformity, potential efficiency

and analysis. 

VIII. Evaluation of Surface Irrigation
 

Evaluation of furrow, border strip and basin
 
irrigation including field equipment, procedures,
 
uniformity, efficiency and full evaluation.
 

IX. Use of Small Programmable Calculators 

The use of standard programs, program development
 
and application tc irrigation design and
 
evaluation.
 

Priram - irriqation Schedulina 

I. Introduction
 

Course objectives and content.
 

II. Soil-Plant-Water RelationshiD
 

Bulk density, field capacity, permanent wilting
 
percentage and readily available soil water.
 

Soil moisture tension and plant growth, soil
 
moisture extraction, water production functions,
 
water-fertility production functions and the
 
effects of soil salinity.
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III. Methods for Determining Soil Moisture
 

Observation of the plants, gravimetric methods,
 
use and care of tensiometers, electrical resistance
 
blocks, the neutron probe and the use of weather
 
and climatic data.
 

IV. Plant Water Requirements
 

Factor that influence plant water requirements,
 
methods for estimating potential and crop
 
evaporation.
 

V. Irrigati.n Water Requirements
 

irrigation methods, irr.igation efficiencies,
 
effective and 6ependable rainfall, allowable
 
deficits, frequency of irrigation and scheduling
 
of water deliveries.
 

VI. Water Management
 

Evaluating irrigation system efficiency and cost 
effectiveness, optimization of production, use of 
fertilizer, use of crop production and economic 
model and the rn:.rr2ation of irrigation benefit
cost ra-40S. 

VII. Use of Small Programmable Calculators
 

The use of standard programs, program development
 
and applications to irrigation scheduling.
 

Sched,le
 

May 1 - June 4, 1983 and May 29 - June 25, 1983
 

The two courses are overlapped one week so that those
 

attending both courses do not repeat the first week of basic
 

elements cowrtonI to both courses. The co urses are taught on an
 

intense schedule of five days per week, with theoretical sessions
 

in the mornings and laboratory practices and office exercise in
 

the afternoons. Occasional u:,.2 of Saturday m rning will be made
 

extra programming of technico.l activities. Basically, weekends
 

will be utilized for personal and extra curricular activities.
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Location
 

First part of the academic material will be at Logan,
 

The field exercies will be carried out in the San Luis Valley,
 

Colorado. Headquarters for the courses will be at Adams College
 

in Alamosa. Those attending both courses will stay in Alamosa
 

at the termination of the first, .nd will join the second course
 

without interruption in Alamosa.
 

Participant
 

These courses are designed for agricultural engineers,
 

civil engineers and agronomists that will be working in the
 

planning, design, operation aid management of on-farm irrigation.
 

The courses are also reconended for those engaged in investiqati
 

data collection and research. Principal emphasis is on practical
 

applications to improve knowledge of how to make irrigation
 

activities more efficient, profitable and cost effective. In
 

addition to those enyaged in development programs such as planner
 

designers and administrators it is recommended that professors ar
 

consultants will find those courses useful.
 

4. Soil and Water Conservation and Management
 

Course Development
 

The course is a logical result of t-he basic philosopt
 

of the International Irrigation Center which emphasizes the
 

judicious use and management of the natural resources available t
 

the small farmer in the developing world. As in other courses
 

given by the International Irrigation Center, great emphasis will
 

be placed on practicality, motivation and committing the particir
 

to the interactive teaching/learning process. Fundamentally, he
 

will learn through training and personal action.
 



-155-


This course will provide the opportunity for participants
 

to discuss their individual soil and water related problems and
 
-to seek possible solutions. Participants are encouraged to bring
 
field maps and resource data for consultation and design assistar
 

Course Object.ve -

This is an intensive course designed for field enginee
 
technicians and those with resnonsibilities in soil and water 
management. It has ,o prif'oy goals., 

virorimental 
.reevnL o soil. &nd wra'ter management. 

- To di.s. the F7rAvis 	 aspects 

, thecirctical 
of soil and .,. c-orservation and management 
To focch ;jl,,; antf practical aspects 

methods i .use.
 

- To provide :.ield expe.rience in the planning and 
design of conservatlon systems. 

- To p-ovide n oppo-tunitv for site-specific resourc 
prolblems to be discrssed and solutions sought. 

- To de-monstrate the role and importance of soil and 
water resources in -the agricultural production syst 

- To ofter a complete training package which includes 
classroom and laboratorv instruction, use of 
programmable calculato.r1-, field exercises, and 
visits to soil conservation centers and other 
areas of techni:a! interest. 

I. Introduction
 

Phi.losophv, objectives, and outline of the
 
course. 

II. 	Programmal]e Calculators
 

The use and application of modern tools to solve
 
resource management problems. A micro computer
demonstration would also be included. 

http:calculato.r1
http:Object.ve
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III. 	Principles of Surveying 

Topographic survnying and planning. 
IV. 	 Precipitation and ItZ Characteristics 

Rainfall intensity, duration, frequency, and 
variety. 

V. 	 Soil-Plant-Water Relationships 
Soil prope:ties, physical relationships, and 
plant response to water. 

V1. Small Wat ,i:shed Hydrology 
The watershed aa the basic unit for resource 
deve'1-DpmnC. &nrCuse.d 

VII. Soi). and Water Cor:servation and Management 
Soil erosion, mechanical and 'ilooical methods 
of soi). and water conservation, and techniques
for. round contro! and mar.a(ement. 

VII. 	 Water Harvesting and Recycling 
Rainfall-runoff .eJatLonsh.ipE; runoff ,collec ioLo

and its use as supleriental1 irrigation. 

IX. Measurement of Runoff and Soil Loss 
Techniques jor imeasuremer.,t and labora',cr-,fid 

anal.yses of runoff and soil loss.
 

X. Design ;f Small Structures 

Design principles for small drop structures andother 	fi eld4 installaticn-, 

XI. 	 Economic and Social Aspects -of Soil and Wate: 
Conservation mid Management 
The 	impact of soil and water degradation

problems on the farmer and on the country 
economy, Socto-institutiona! components of 
the problem, Conservation and maigement as ail 
alternative,
 

Schedule and Location
 

July 	10 - August 20, 1983 3/
 

The course will be taught in an intensive four week
 
session at the International Irrigation Center, Utah State
 
University. Theory sessions will be held in the morning hours, 



-157

laboratory practice .and field exercises.will be conducted in the
 
afternoons requiring a total of eight hours of effort five days
 
a week. An additional two week period is set apart for field
 
observation and practice involving visits to U.S. Soil Conservation
 
Centers and places.of technical interest in Utah'and neighbouring
 
states. Week-ends will be utilized to schedule extra-curricular
 
activities to the.extent possible.
 

Participants
 

The course will be structured in such a way that a
 
broad range of persons can participante. However, it will be
 
aimed more at Agricultural Engineers, Civil Engineers, and
 
Agronomists who are now 
(or wilL be involved with soil and water
 
related work. Sufficient flexibility will be allowed in the
 
level of instruction to benefit all participants attending. Attempts
 
will be made to provide individual .attention where ever necessary.
 

5. Operation and Management.of Irrigation Districts 
-

USA -Mexico 

Course-Deve1opment
 

The course is developed in three parts, In an initial
 
week of sessions on the campus of Utah State University, home of
 
the International Irrigation Center, discussions will focus on the
 
conceptual framework of the course and clear definition of aspects
 
to be dealt with further.on in the course. The course will then
 
proceed to Mexico for two weeks under the combined auspices and
 
direction of the International Irrigation Center and the Secretaria
 
de Agricultura y Recursos Hidraulicos de Mexico. After sessions in
 
Mexico City, participants will continue on into northwestern Mexico,
 
visiting the most Jmportant irrigation districts of this region
 
in terms of the 'program framework .and objectives for this part of
 
the 
course. In the third portion of the course, after crossing
 
the Mexico - U.S. border, participants will visit irrigation
 
districts of-the southwestern U.S., in California and Arizona.
 

http:further.on
http:Management.of
http:places.of
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This last two-week portion in the U.S. will end at the Hoover Da:n 
on the border of the States of Nevada and Arizona. The closing 
ceremony will take place in nearby Las Vegas, Nevada. 

The course will be conducted so as to provide discussior. 
of the concepts and characteristic; cf 2ranagirq irrigation 
in Mexico and in the United States. Conferences ard. discussion, 
are to be led ani directed by -spci.i.s fr.Em the oppropriatt
 

institutions Fnd/or iLrigatjion d tr~'tt :nvoJve,. Personnc1 o.
the International ::rrigatin Ca.n t;' und the Secretaria de 
Agricultura y Recursos iidraujicos w inoderate the discussios 

discussions. Field vi its and e xosi0ion wi.l copliement these 
discussions in each of t-he 6istricts prograrfiied. 

The selection of irrigatjon districts and institutions has 
been structured to include a wide r ange of conditions and. 
situations present in the operation and management of irrigatio.
systems. The objective of this selection is to demonstrate the 
many physical, political, social, and economic variables which 
interact to make unic-e a system and its response to the 

mnanagement polioy im leiented.
 

The variability in conditions from Mexico City to the 
southwestern United States will demonstrate a wide spectrum of 
problems and their solutions. Particular emphasis will be gi7v:r 
to the discussion of conmon pr:Cblems related to irrigation
district or project mana-eme t n v rous rts c. the wor].d 

It is obvious that the problems from divecse geographic h,.areas 
much in common. Hlowever, solutions must be adapted so that the 
management of systems is designed for each particular set of 
conditions. 

ObJectives
 

- To improve the concept of water resource developme.:,.
 
as related to the national economy, and to compare
 
the similarities and differences in development
 
between multi-purpose projects and irrigation pro%,=:t,,;,::
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To prcvide a better understanding of the 
traditional developmnent phases of an irrigation
project, the needs for .;oordination, and the 
importance of pr.oper opa:ation and maintenance. 

To explain the it:er.'tionrs of the variou 
factor- thr ii.if..uence prodUcil:on and the
4 

methods for rnaxim: ...q h ovrra.., erorcdoiic
 
return fro -i:.e proIct.
 

To compare actual project production with pre
project estimate.s and to explain the differences 
as a result of rn.' vw.iiin. management practices. 

To describe aid analyze i.j:L.gation district opera..
and maintenance under dii;ferent conditions inc.iui-r
procedure, personnel required, and their various 
duties and reonsihilihies.
 

To present existing mcanacgement programs and to 
analyze the deg:cee to which they can be adapted 
to different local conitions. 

To discuss :.rsltittional and legal aspects of %wat.
 
managenent, and the need for institutional supp,,,',.

for research a:d. training to imptr've water use.
 

Proram
 

I. introduction 

Presentation of the philosophy and objectives of
 
the course, the course outline, and itinerary.
 

II. Development of Water Resources and Planninq Polici,:::
 

Goals and objectives cf water resource developmen
in a country. Problems of wateor allocation arisin-; 
from nationcil C'vei.opaent and rrulti ectoriala i 
on watez- -cource use, Struetural and nori-struct --,. 
planninq ,Lzat. ie. i.n watej, u.se. 

III. Phases oi Developrent i>i 1-rigation PI-roject 
Expansion of the agricuif,:ural frontier'. igat

agriculture and dry.-f.?ming or rain-fed agricult,-,:2,
Progr.ns with hy'drc.-ag,.iltural in:.rstructi e. 

an . L.t i .ja x ]4LCject , O) r atio n nd Pha,ses o fmaintna:%cse of at, I c>n ,, OPv znterLtr~y. *;arem 

manageent- at tihe fariri'-v.Ie], :v:.ution of syst-E.
and efficiency level: , 

http:fariri'-v.Ie
http:Progr.ns
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IV. Organi zation and Functior. oif I.,rigation
 
Districts
 

Conceptual and contextual framework of the
 
function .an' or.ranilation of irrigation districts. 

V. Operation an Ma.intenance T--rigation, of 
Di s tri c ts 
Operational plans. Supply and demand of water. 
Optimization schemes. Cropping patterns and 
irrigation scheduling. Water m~anagement in the 
distribution network. Water management at the 
farm anid.f"2eld levels, Pi-ans for stiuctural and 
non-structural improvement in the system. Maintena,ce 
programs at different levels.
 

VI. 	Management Variables
 

Physical, institutional, and human resource 
variables in the operation and management of
 
irrigation districts.
 

VII. 	Management Plans and Their .Adaptab! :y
 
Interaction of local conditions with management.
 
Established management systems and their degree o 
adaptability to local cocnditions. 

VIII. Economic Aspects of Management 
Economic parameters in irrigation water management 
at th."e system It. vel, Total productivity of water; 
maximization oL qi ob economic returns. 

IX. 	 Institutional and Legal Aspects
 
Institutional and legal framework in irrigation
 
water management. Irnstitutional receptiveness to
 
the development of rxon-structv:,al means of improviv 
water use tff2cienc-,. 

Technical Aspects to be Considered in Each Irrigatiocn
 
District Visited
 

- Physical ch.,Lracteris ities cf the area. 
- Technical characteristics of the water source.
 

- Water availability in relation to demand. 
- Technical characteristics of the delivery system.
 
- Irrigation systems and methods at the farm level.
 

- Crop planning and type of development. 
- Degree of management control in relation to the fa)r:e" 

crop planning. 




- Characteristics of the water tariff,
 
- Local socio-pol.l.tical. factors.
 
- Level of e;qperieics an efficiency of the
 

farmer in -water marage-ent. 
- Development and '"i-turation" period of a project. 

Comparison of tC and non-structural
improve.ments. 

Iprovemen~t of op.erationaJ. procedures, 

Schedule
 

October 2 - November 5, 1983 

6. Irrigation Water Production Function 

Course Develc.ent 

It has been developed in response to the growing need 
to define the true econoic d imenstion of irrigation water and 
its role in a countvr's deveiop: ,it process, ,Cmphasis will be 
on practicality &nd motivat:Lcm, .nvoking pairt:cipant commitment 
to the interactive teachin/1la lc; oroces. In essence, the 
participant wilt 1e~arn by doing. This- o' u4.e: .s !ntensive and 
has a duratioii of t-xe ,eeks. It will take place on the campus 
of Utah State Uni-versity i.n Logan, TUtah. 

Course Objec:'i.ves 

The main topics covered in this short, intensive 
course are as follows:
 

- The role of water in the development process; the 
role of irrigation in food production; population anc. 
environmental problems .elated to the use of water; 
the finite dimension of water as a resource; multi
sectorial comppetition for water., 

- The economic dJ.mension of water in irrigated agric.ult...
and in rainfed agriculture (with supplementary irrig:/s>: 
from tla fa.rmer's point of vii,. 
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The need aComult'disciplislary atnd interdisciplinaiy
approach to water. LU,.s an3 management. 

-
 E~erientai iu~c-'--n he generation of the productJ"),Io
function and'c It on vjater m~anageernt policy in 
the fi~A 

-Thei econ:!'OLC iir-):to-mpcn'rc wate.,' manaqenient. 

-Economic anfd xinancjil evalua.tLon trools for decision. 
makingc in the rusot 

Legal 	 tr~ 4ni he and~D~s~f t~~mtuse cost
 
of watier,
 

Program 

1. Iritroduction 

Phil2osophy, concoptual frame,rk, objectives, dn 
cour-,otile-

IT, Tlhe Rol,, of Wae n S)o cio- EConrmic Development
 
Mac ro~ooncx c - y.par t of ia ter resource deve loprent

.U~ ~V~1~21FIQ i-uY-tr' es.. !-iulhiipurpase use and
 

r'H ~iun r~.Ins tJ tutionai and3 tc~hnooical
 

ca,charqe~u-Ji rriat-onComoiti"'tion for 

III. 	The mu.'t3 ~ r ancIPTi ntcrd. ciplinary
Approchc to I. tCr it Ion WatEC.r DeveJlornaent and 

Ther~ 	 ~~ irlwork eqpro'achinq 
InYcp..en~rc 4 ~ '~~- The creacv 

roles3 of the Vin~e~ in Lth 'Jec±i Or! PrOCLe S 
IV. Use of iiial.'I .o(Tmmnabl -- CaLcu1 ators,a 

"s.GenertiA±out cif short pro -tans fi.rriga!.&_;', 
wiite2'U-32 	 ?flo .LLstalkdt~icalt, economi~cus aridf 

and i.Jr( 11
 

V. Producti:jin" 

~o2 nProd.' nLt- U'"V-1e ; otaJ, avaen-id
rnargirnal ccnrc.p" phy'sical arid economnic optria> 
Interpret-tJ on '-)n^'- application of the production 

VI. xpimni 	 eti oi irrigation Water 
Prrzductio,-n fri
 

lProcedvtres 0c gencicat the producti4on function.
 
Factors: oz" prokAuction, Ev.,2uation of the factors
 
which .L~cvn .h i.ise of w,,atnr. %rlalytical

e-valu-ation riithods. E-,.periinental Products on fuxict iov-:

and real wo,:rld prodk-ction functions,
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VII. Approzihes to Water Pricing 
Supply, demand. pricing, value, allocation, the 
scarcity problem, Methods and approaches to water 
pricing. 

VII. Ecr:'nerlic imusi-.an d Imipa.ct of Water i--anacrement 
The ra.,_ rit .....l; and the output Of the 
project Manac'ement and water distribution. 

oduntiv ',y e fficienc and optimization.
Efic: enc7 in the use of water resource, use of 
energy, evalation riteria; selection of 
irrig c::Th r~e T ~s d~ri-- fs:e 

IX, Elemelr-2 of Ec.'onomi-c and Financial Analysis 
Water resource economics concepts. The use of the 
production fuxitio..., 'fr economic and financial 
analysis, Tools optimization and decision making,.37or 

X. 	 Instit,,2ticljaJ nd Legal Aspects in the Use of 
Water 1"esources 

Policy and organization in the use of the water 
resource, .1nstituttional and legal limitations, and
 
economic iportance, 

Schedule
 

November 13 - December 3, 1983 

The classes during Lhe three weeks of the willcourse 
intensive five days week, withbe 	 on an schednle ofi per theoretJi-ca. 
3- the ,' g- and 1--actical sessions in the afternac.:,, 

Occasi.onal nic ..:.c- .m,.y be programmed, and Saturdays may .
uitilized' f),t ra-. .. 

Classes -.	 takeill generally place in the Eccles 
Conference Center on the Utah State University campus. Detail 
as 	to exact 2ocation classes be given to theof will participa-,_: 
at the time of registration. 

Partic4 ants 

The 3esign of this course is directed toward agricultilx-. 
and civil e and agr~notists, as well as agriculturalcngii.....l


aconom-ists - particularly those prefessionals in decision-making 

http:Imipa.ct
http:imusi-.an
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positions with respect otplann ing and managemient of water 
resources, Simtilarly. this 
course apb,lies to professionals
 
charged witl. defining policies 
 for water resource use and to
 
those respon !ih for the 
 legal. and institutional aspects. 
This coulse i., also hiahly -, . ed fcr professionals 
i.nvolved in finciaJ cecisions concerninc water-, such as
 
loans 
 to farmers and o:e, eginaers of irrigation 
projects and districts as well as orofessionals in charge of
 
technical and economic evaluation of irrication water develop
ment will find this course definitely useful.
 

7. DrainageSvstem Desjin Salinityand Control 

Course Develoo-jent 

The focus and the conception of the course have
 
fundementallv the foil.owing preir'ses 
 time, practicality and
 
motivation. The i.s
course ]NTENSV.; the conceptic-I in the
 
technoloqy t'-ns'er L::
and procedu~res, procecs PTRAS.'14T.,,n' ,' simplifying methods., c J... .".

cbrvy,and p!. ure ?:'nl doinq, and analyzing in the 
field; M0TIVATINC the p_ ufessional and teaching him to induce
 
m'otivation 


the mPo 
in 

,e 
the use- ofi -he r:c- and of the system as tor t- p, i- ,yfc rc nsez LJ ,.....h ......... of .. .oliy . conser'ati 1n 1i a major goal,
 

The course will be conducted in two phases. the first 
will. be basicajly aca-emic in character and will have d:ration 
of three weeks; this phase, will take pKLace in the facilities 
of Utah State University in Logan, Utah. The ?secondi .thase w:.1.. 
solidi* practlcai in nature an will ,lso last t-rE -r week; !-his 
phase will be excuted in the zones of drrinacie project deve.. :nt 
in the San Joaquin, Imperial and Coachella valleys of cent:l 
southern lifornia. A visit to the U.S. Salinity Laboato:',- i. 
Riverside. California alsois included. 
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Course Objectives 

The course is i.tensive in theory as well as in 
practical .application, and has the following goals: 

The concC.tion of drainage as an integral part of 
the total soiJ.-water iat'agerer.t system. 

- An understanding of the drainage problem and the 
physical process involved. T:,Ihe consequences of a;
rupture in the natural hydraulic equilibrium, iHo-: 
drainaqe pDrob.e., o ai' and eviromenta 
modificati., a'e re.ated . The relationship bectweerl
 
peaklriver IJlows, excess precipitation, and the 
control of stfc 
flooding with drainage probl-rI.5
in tropicul areas. 

- To defiine the conditions required for the 
maximization r f crop production in areas where 
precipi tatiu-o? is e;cessive and surface drainage 
is 2.; t11a;; adeauate. 

- The de ;finion and application of drainage criteria 
An relati-n to a neEd rather th an just solution 
tools ( ;J;oo to be used), A combination of the
int.it.ii, the ,riprJcal, and the analytical in the 
pr1fctLr; oc: n optimal olL-.ion process. 

- To inducce a,J1 motivate an imaginative applicaticn
of i.-h vat rcpertoire of artifices to the develop7mentof des'p.:) x;oced1ures.
 

- An evaluation and critique of the construction 
metaoi, aid Lhc irportance of an adequate

cc..tLnaitv ir the operation and maintenance of the 
sy steot
 

- To :impl~nt bases for the economic evaluation of a 
drainazie project. 

Program
 

I. Introduction
 

Phi.losophy, objectives, and outline of the cc;u,.:0, 
II. Environmental Impact of Irrigation
 

The natural system components. Physical irn:aot 
of irrigation on the initial hydrological
equilibrium. Geology, geomorphology and 
hydrology in relation to the occurance of the
 
drainage problem. Hydrologic equilibrium in
 

http:int.it.ii
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arid nd semiaricd watershed. Comparative

hyd&ology in arid, semiarid, humid, and humid
 
tropical. areas.
 

1I1. Applie(O Soil Science 

Soil ?hy~ics; soil moisture, capillarity,
infiltratiaon, ;gro-hyrooic constrainte. 
Soil h the genesis and evolution of 
saline and socic soils, recl.arration procedures, 
soil- saJ.init'-iioat.on interactions. 

IV. Plant DeveloP.nen in Relation to Drainage and.
 
Sal . . tv
 

Corpara t- e . .antto different environ
mental condirions in the root zone: aereation, 
aalinity, fertilization, oxidation-reduction
 

ph -nlcr'ob.b oiog, etc. 

V. 	 Applied Hydrolo y 
Raina:-.:nuff relationships; surface runoff; 
gcou.ate.- recharce; statistical analysis. 
Relationships between peak river flows, their 
control, a., drainage pj-nrhlen.s in tropical areas 

VI. Flow of kqat(r Through the Soil 

Basic laws and jprinci-pes, satura".ed flow, 
un,aturatc-_d f lw, Da.rcl;n and non-Darc ian f.ow, 
permanrnt and non permarnent flow, groundwater flow 
ie -xtene aqu:L. r;, flow towards drains and wells. 

VII. Soil nd Waiter Parcaaeters in Drainage 

liv d ro olocric and . .l constants, methods for 
their determination, field procedures. 

VIII. Drainage Surveys and Svidies 

Level of studies and organizaticn. Analysis of the 
compo~nents r)f th- . I~hy,;~oga.. balance.-recipitat'o, 
evaporat.'on; analys is of the natural drairaqe
conditions; adequacy of surface and subsurface 
draina -e. Groundwater conditions and regimes; 
aquifer behavior; groundwater balance; water cuaILicy 

IX. Salt Balance and Dra.inage Requirements 

Water quality, salt balance, irr4gation efficiency, 
leaching theory, leaching efficiency, sodium probi.,c a LCI.,uIl c.o.06. 

X. 	 Drainage Cri'teria 

Function of the drainage system: criteria for arid, 
humid, and humid-tropic zones; water table contro.!.; 
salinity control; traflficability; etc. Water table 
behavior: steady, fluctuating, and cyclic depression:-/
Development of design criteria. 

http:satura".ed
http:saJ.init'-iioat.on
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XI. 	Drainage SYStem Design
 
Alternative solutions to the problem:
 

A. Surface Drainage 
B. Sub-suicj Daainage

Drainage forruilas: horizontal, vertical,
steady t non-steady state. 

C. System facut 
Principal, secondary, and field systems; wells;
sumps; and 1puomping plants. 

XII, Irrigation Water Manacjement and the Drainage
Problem 
Prevention and/or reduction of the drainage problem
by improving the irrigation water management.
Irrigation efficiencies. 

XIII. Construction, Operation, and Maintenance 
of Drainage ,stern 

XIV. Legal and in-stltutions of Aspects of Drainage 

XV. 	 Economic Aspects of Drainage and Soil Reclamation
 
XVI. Use of Programmabla Pocket Calculators. 

Schedule
 

March 6 -
April 16, 1983,-Utah - California
 

During the three weeks in Logan, Utah, the classs
will be on an inte:-. schedtle of five days per week with theoreticail 
sessions in mornings anthe 	 laboratory practices and office exer:

in the aftei-noons. Occasional 
 use of Saturday mornings will be rrd;:
for extra programming of technical activities. Basically, the 
week-ends will be utu-ized fox personal and extra-curricular 
activities. 

The second phase will consist principally of field
 
operations having classes, expositions, and practical observation
 
during the work week. The first two hours of each day will be 
utilized for the 	 theoretical orresentation of the field activiti 's 
that will be conducted during that day. 
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Participants
 

This course is structured at the level of Agricultural
 
and Civil Engineers and Agronomists, particularly for those that ar-E
 
(or are going to be) involved in projects for the rcclamation of
 
agricultural land; drainage, leaching of saline soils, soil and
 
water conservation, etc. I 
vill be highly beneficial in the
 
formation of responsible ".ersonnel in the planning, studies, 
diagnostic, design, e~xecntion, and maintenance phases of 
agricultural drainage.
 

Engineers charged with the administration of irrigation 
and drainage districts, chiefs of the field operations in 
agricultural cormunities complexes, and technical personnel ofor 
specialized consulting and engineering offices will find this 
course very valuable. The course is also recommended for university 
professors and persons involved in the planning and development
 
projects dealing with the manaqement of soil and water resources. 

CALIFORN1A STATE POLYTECHNIC UNIVERSITY
 

1. Drainand Soil Conservat.ion 

Objectives and Intended Audien.,-e
 

- To learn various types of drainage problems 
- To learn soil and water erosion problems
 
- Proper ways of solving drainage erosion problems. 
- Drainage system design 
- Soil conservation structure design
 
High' school graduates or college-level participants
 

Content
 

- Drainage and erosion problems
 
- Basic hydrology -- runoff estimates
 
- Drainage and conservation structures selection and design
 
- Maintenance and problem solving applied to drainage


and erosion problems
 
I. 
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Duration
 

4-6 weeks/short course
 

2. Surface and Ground Water Hydrology
 

Objectives and Intended Audience
 

- To learn how the water circulates on the earth
 
- To learn storm characteristics
 

- To learn how to estimate various types of runoff volume
 
- To learn groundwater flow characteristics and their
 

contribution to the groundwater storage
 
To learn groundwater utilization
 

High school graduates or college-level participants
 

Content
 

- The nature of water cycling processes
 

- Rainfall characteristics
 

- Runoff estimate
 

- Storm frequency analysis
 

- Flood routing
 

- Estimates of groundwater storage
 

- Groundwater hydraulics
 

Duration
 

4-; weeks/short course 

3. Irrigation System
 

Objectives and Intended Audience
 

-
To learn how to do simple and accurate irrigation
 
system design.
 

- To learn howc to operate and maintain irrigation systems
#
properly. 
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High school graduates.or college level.
 

Content
 

- Soil-water-plant relationship
 

- Basic hydraulics
 

- Design
 

- Maintenance
 

Duration
 

4-6 weeks/short course
 

CALIFORNIA.STATE UNIVERSITY., FRESNO
 

1. Irrigation Technology
 

Objectives and.Intended Audience
 

- Learn modern aspects of irrigation technology as

applied to individual crops
 

- Gain experience at using various methods of irrigation,
 
e.g., flood, sprinkler, and drip (trickle)
 

- Learn techniques of evaluating irrigation equipment,
 
e.g., sprinklers and drippers.
 

Those who will supervise and train others in
 
irrigation techniques.
 

Content
 

Participant will:
 

- perfom each method of irrigation in actual field
 
conditions
 

- evaluate each method
 
- study soil/plant/water relations for several crops
 
- develop a technical handbook for future use
 
- evaluate various sprinklers and drip emitters
 
- designand evalaute an irrigation system based on
 
expected needs in their home country.
 



-171-

Duration
 

Intensive workshop, twice a year for one month
 
in June, July or August.
 


