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1. NARRA'I'IVIE SUMMARY 

A. Principal Accompl i shments 

1. Reporting Year 

The primary focus of the Colorado State University grant
during the reporting year has been on delivery and removal components of 
the water chain with emphasis on practices applicable to the small farmer 
and on drain-systems. A secondary focus was alsopaintained on other 
elements of the water chain in cooperation with the CID universities.
 
Response capabilities have been augmented which has resulted 
 in notable

increases in the utilization aspects of water resource information,

education and training, expanded knowledge base, advisory capacity, and
 
linkages and networks. More specifically, the utilization activities
 
included 1) training at lower levels, i.e., on-site in LIhCs, distribution 
of publications on practices applicable in LDCs, faculty and student 
exchange, joint advisory and research teams, building and maintaining a
nationwide talent banking function for water delivery and removal, and 
maintaining meaningful linkages with selected international agricultural

institutes and LI)Cs. This major was made in
year progress state-of-the
art studies in water delivery and removal systems and practices concen
trating on identification 
 of simple systems easy to operate and maintain 
and best adapted to the varied conditions of LD(Cs. With regard to the 
above', special attention was given to cost/henefit analyses and social 
and political constraints as well as energy saving piractices. 

2. Life of Grant 

A brief suiammtary of the life or the grant.might he contained
 
in the statement that the First five 
 (5) years of the grant was spent in
improving the competence of the iniversity in water delivery and removal 
systems while the last two (2) years has been spent in utilizing this 
competence. During tie period of competence development, Colorado State 
Universitv increased its faculty by twenty-two new(22) professional 
personnel working in the area of water resou rces development. Thirteen
(13) of these positions were fully or partially sulpported by university
funds. A characteristic of the first rive (5) year period was the 
development oF a strong interdisciplinary team approach to research in 
the full dimension of water resources problems as it pertained to the 
economic, soc iological, and engi neerin g fields. 

The comprehensive review of ,July 197.1, drastically changed the 
former thrust of the grant programl at CSIl resoIting in the elimination 
of generalized stuidies and activities in the field of water resources 
deve lopment, llailragemienorlt a ri 'esearch. Instead, act i v i t i e.s were concen
trated on specific problems of water delivery and removal systens 
particularly on the latter - as they aftfected the smal I farmer indevelopin g countries. Research on water delivery and removal systems 
was expanded by a wide variety of frnding genera ted by thenew Faculty 
as a resil1t of the extended grant funds and joint: research programs 
were estab Iished between CS and wit Ihthe other (I llni versi ties. 
During the reporting year scvral new courses were developed but no 
additions to Facu,lty.. lade.the membership were 




II. DETAILED REPORT
 

A. General Background and Description of Problem
 

Improved water management is an essential element for increasing
 

agricultural productivi.ty throughout the world. 
 Reports show that 60
 

percent of the world's arable lands are deficient in soil moisture during
 
all or some part of the growing season and that much of the remainder 

suffer from floods and lack of drainage. Water management has long been
 
recognized as a problem in LDCs but only in the last decade have Inter

national Technical Assistance Agencies given serious attention to the 
problem through funding of water related programs. In 1969, Colorado
 

State University, Utah State University, and the University of Arizona 
were all authorized, through the 211(d) Section of the Foreign Assistance
 

Act of 1961, to receive funds to increase competence in their particular
 

field of interest. Colorado State University's emphases was in "water 
delivery and removal systems including relevant institutional develop
ment"; Utah State University was in "on-farm water 
 management"; and the
 
University of Arizona was in "watershed systems." In as much 
 as these
 

universities were recognized as among the most competent in the t).S.
 
in the field of water management, they were selected to receive 211(d)
 

grant funds.
 

To enlarge the scope of expertise, the University of California 
joined CID. The consortium is now inccrporated as a non-profit organi
zation directed by an executive director selected by a board composed 
of representatives from each member university. The most recent 
additions to CID are the Universities of Oregon State and Texas State. 

As indicated above, the field of study, research and concentration 

by Colorado State University, seeks to find the optimum utilization of 
water resources for agriculture with special emphasis on water delivery 

and removal systems and relevant institutional development. The 
relevance of water delivery and removal systems and the need for exper
tise in this area to increase food i)roduction and benefit the small 
farmer is reflected in a :,tatement recently published in an International 

Source Book on Irrigation and Drainage to the effect that in typical 
earth channels undler usual conditions, about one-third (1/3) of the 
total water diverted will be lost by seepage, operational waste and 
evaporation. Actually, in many lesser developed countries , the propor

tionate loss of water is even larger because seepage and waste 

http:productivi.ty
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are greater. Poorly constructed and managed conveyance systems, over

irrigation, and many other factors contribute to the loss of irrigation 

water, which must be considered a vital resource in those areas of the 

world sufficiently arid to require irrigation for the land to be pro

ductive. This wastage and seepage of water not only is nonproductive 

but waterlogs tile soil and results in the deposition of salts and 

minerals adverse to plant growth. Salinity, both as it affects the 

land and return Flows, is a major factor in decreased food production 

through the loss of thousands otf acres each year in the LDCs due to 

this )roblem alono. 

Complicating the above is that too often, especially in developing 

countries, irrigation conveyance systems are only partially completed. 

For example, many dams, reservoirs, and large canals are skillfully 

engineered only to pass the water on to small farmers who must oil their 

own, be responsible for the last few miles of a much lower standard and 

incompleted system. In addition, the terminal end of the irrigation 

system, the small lat erals, and the on- the- farm di stri buti on system all 

receive more sediment than they can transport . It is to this aspect 

of the probl1Cm that ColIorado State Uiniversity has and will continue to 

confine its studies Cur the improvement of these small conveyance 

channels so important to the small farmer and consequently to the reso-

Ilt ion of the existing world food problem. 

Another p roblc, is a lack of trained people for adequate transfer 

of water manar,.inent knowoiledige. This lack of technology and information 

continues to h(, aI deterrent to expanded food production. 

B. 	Purpose of' (;rant 

The overall ill-rpose of the institutional grant program is to 

develop confidejce and expertise within U. S. research and educational 

institutions to help ;olve cri tical water problems of less developed 

countries. The specific purpose of the CSU grant was, and continues to 

be, to dlevelop competence and expertise in water delivery and removal 
systems. tlowever, after the initial five (5) year period of the grant, 

the 	puirpose was modifiecd by All) and the gr..nt period extended for three 

(3) 	 years in order to focus and sustain, within : utiIization frame

work, an inst i tnt iona i response capability in water del ivery and removal 

systems with emphasis on small farms. 
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This report period covers the second year of the revised plan.
 
The 	primary focus, as already indicated, is given to water delivery
 

dnd 	removal problems as a means of improving the quality of life for
 
farmers in the lowest income brackets. Secondary purposes are focused
 

on 	problems of watershed management and on-farm water management to
 
permit intelligent and efficient integration of planning in all phases
 
of 	the water chain. Accomplishment in the secondary purposes, of course,
 
has 	been and will continue to be done in full cooperation with the par
ticipating Consortium of International DevQIopment (CID) universities.
 

In summary, the project purpose is to maintain and sustain an
 

institutional response capability in water delivery and removal practices
 

through a process of system analysis, with special emphasis on improving
 
the quality of life of the small farmer in the LDCs. 
 Also, to cooperate
 
with the CID universities to focus on problems of watershed management
 

and on-farm water management.
 

In support of the above program, it is expected that the consortium
 
(CID) will cooperate by helping to prevent duplication of efforts among
 
the six universities and that AID will 
continue to strengthen the long

range resources 
of the educational and research institutions for
 
effective institutional response to the continually expanding needs of
 

the LDCs.
 

C. 	Objectives of the Grant
 

1. 	Objectives Restated
 

With regard to the objectives restated, it should be kept
 
in mind that the AID grant review of July 1974-75 rearranged the original
 
objectives into five (5) specific objective outputs which are outlined
 

in 	paragraph (i fo Ilow in. 

The initial grant program had as its main ohjective a broad scale
 
plan to increase and expand the existing competence of Colorado State
 

University in the science and technology concerned with water delivery
 
and drainage systems. Increased competence in teaching and in research
 

activities were to be developed as follows:
 

Specific objectives (as stated in grant document)
 
a. Expand its professional staff in the various departments of the 

University which are now involved, or which would like to be involved,
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in water resources activities related to the needs of the less developed 

countries.
 

b. 
Expand its number of graduate students in these departments
 
from or interested in, the less developed countries.
 

c. Expand its departmental 
research programs and activities related
 
to the needs of the less developed countries. 

d. Expand its 
course offerings in these department - including
 
interdisciplinary courses 
- which are related to the less developed
 

countries.
 

e. Expand special activities, and initiate new ones, in the United 
States and abroad which are related to research, teaching, and service 
e.g. seminars, exchange programs, institutes, conferences, and publica
tions which are concerned 
 with the less developed countries. 

f. Help to alleviate the critical shortage of qualified personnel
 
with international interests, experience, and expertise, 
 and with cross
cultural insigThts.
 

g. Expand its capability to serve in advisory and consulting 
capacity to various individuals, government agencies, industries, 
business, and other organizations who have an interest in activities 
abroad. It would be understood, however, that substantial specific 
services area be andin this will funded by AID any other sponsoring 
agencies under separate contractual arrangements. 

h. Improve its understanding of the nature of less developed
 
societies, and find ways and means of assisting them to resolve crucial 
problems relting to water resources development and management. 

i. Develop an exchange of personnel and publications, and other 
programs of interaction, which will help to establish steady and 
effective lines of communication between Colorado State University and 

the less developed countries. 

)uring the past year, a review by AID of this grant program resulted 
in identifying for the future the following specific objective/outputs: 

1. Information capacity 

2. Education and training 
3. Expanded knowledge base (state-of-the-art (SOTA) studies) 

4. Advisory capacity 
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5. Linkages and networks 
It was felt that by organizing research, teaching, and training 

to provide the above outputs, the response capabilities would be greater 
and information transfer to 	developing countries would be more effective. 
During the reporting year, personnel of CSU receiving some support from 
grant funds, and others, have given special attention to the utilization 
aspect of their research work. An example of 	the more practical research 
accomplished useful to the 	small farmer is the SOTA onstudy "Water
 
Lifters and Pumps for the 
Developing World." 

3. 	 Review of Critical Assumptions 
A principle critical assumption is that AID will work 

closely with the university in carrying out the mutually agreed upon
 
objectives of the grant. 
 This cooperation include, notwill but be 

plimited to, supplementary funding from All) for A[M approved projects
 
that utilize university competence, but do 
not 	fall within the funding 
scope and planning of the 211(d) grant. 
 Such funding may be provided 
directly or tihrough CI) by a Basic Ordering Agreement, purchase order
 
or other appropriate mechanisms. 
 Ihe 	assumption is made that AID will
 
respond in a t i mel y manner in the funding of approved activi ti es.
 

It is also assumed that All) 
 will assist the university in making
 
appropriate contacts 
in LDCs, international research centers and else
where concerning efforts involving advisory 
 services, research projects, 
training programs, symposia and other approcpriate activities. 

Further critical assumptions (not necessarily 
in order of priority)
 

include:
 

a. 
AID 	will assist the university in the funding and dissemination
 
of agreed upon publications resulting from grant activities if not other
wise provided. 
Only limited funds are provided for publication of the 
budget of this extension. 

b. 	 The other universities involved in CID and the Tropical Soils 
Consortia will cooperate in providing personnel and other assistance in 
the development of the proposed comprehenmsivc inter-miversity information 

network. 

c. 	 The university, cooperating with CII) and the Tropical Soils 
Consortium, wi ll 
plan, conduct and supervise state-of-the-art studies. 
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After sufficient preliminary planning 'is completed, and the types of
 

analyses needed are identified, additional funding will be forthcoming 

for completing those state--of-the-art analyses which are mutually 

recognized by AID and the universities as being of high priority. 

d. Projects terminated or compromised in LDCs as a result of 

political or government action will not be considered as a university 

failure if the agreed upon project objectives have been met in a timely 

fashion prior to such action. 

e. The university will he able to retain the staff programmed to
 

participate in the grant program.
 

f. CID will provide coordinating and supporting roles and other 

functions that directly service the needs of the 211(d) grant at the 

university. 

g. AID will work closely with the university in carrying out 

mutually agreed upon projects, and will help the university make the 

contacts in the LDCs that are needed-to accomplish the objectives of 

the grant.
 

h. That additional capabilities by staff increases or improvement 

will result in a gradual increase in utilization. 

i. Utilization will increase available funding and staff capabili

ties and that these in turn will increase utilization. 

j. That meaningful problems will be identified in the LDCs and 

adequate adaptive research will be performed. 
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III. ACCOMPLISHMENTS
 

Introductory Statement 

As a direct result of the comprehensive review of the Colorado
 
State University grant and of the general review of all grants in the
 

CID university group in July 1974, the emphasis for each university has
 
been changed from one of increasing University competence to one of
 
utilization of the developed competence.
 

As a result of decisive steps taken by Colorado State University
 
last year to refocus and concentrate on strengthening the University's 
ability to solve problems relating specifically to grant objective/outputs, 

perhaps the most significant step was the channeling of institutional 
response capability away from large and complicated water delivery and 
removal systems and practices to smaller and s:impler systems more likely 
to win popular acceptance and make a major contribution to the improve
ment of the quality of li Fe of the small farmer in the lMCs. 

The presentation of accomplishments for the initial 5-year period of 
the grant in terms of the five (5) outputs approved last year will 
obviously have to be estimated. But an attempt will be made in the 
body of the report as well as in Table I in the summary of accumulated
 
accomplishments for the life of the grant.
 

A. Objective/Output UI Information Cajpacities 

1. Narrative l)escription
 

Information capacities is concerned with the collection,
 
evaluation, and dissemination or information relating to water resource
 
utilization. At it specifically (a) the
CSU relates to: increasing size
 
of the library collection on water delivery and removal systems, (b)
 
developing and adapting methods of data storage 
 and retrieval of infor
mation regarding available water supplies for the LIlCs, (c) exchanging 
printing and publication capabi lities of CSU, and (d) increasing the 
distribution of reports documenting research results to appropriate 

sources.
 

In order to keep pace with the multitude of scientific and educa
tional books, papers, reports, and journals received every day from all
 

parts of the world, this Iniversity, like many others, is having to
 
resort to such major aids as microfiche and computerizing to make the
 
desired information more easily available to students, sta ff, and faculty.
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This modernization process has been extended in recent years to increase
 
the 	collection of information relating to water delivery and disposal
 

systems on a worldwide basis.
 

2. 	Targets for RepoLLing Year 

The targets for this objective/output are: 
a. Cooperate with CID universities in perfecting a
 

computerized information storage and retrieval system.
 

b. 	Acquire specific and appropriate library acquisitions
 
in fields of water delivery and removal systems helpful in improving 
food production and living conditions for the small farmers. 

c. Improve dissemination of water resources and management
 
publications by Colorado State University to 
interested national and
 

international institutions. 

The degre to which the above targets can be satisfactorily reached 
is dependent on whether: 

[-The other universities involved in CID and the Tropical 
Soils Consortia will cooperate in providing personnel and other assistance
 
in the development of the proposed comprehensive inter-university infor

mation network. 

3. 	 Accomplishments 

a. 	Reporting Year
 

- Marjorie Rhoades, Engineering Sciences Librarian,
 
Barbara Burke, Engineering Sciences Branch Librarian, and 
 Dr. Max 
Lowdermilk of the CSIJ/AII) Water Management Research Project in Pakistan 
attended a workshop for the development of a CID information network 
system, held at Tucson, Arizona, September 22-25, 1975. As a result 
of 	this feeting it was agreed, after a discussion of problems, 
opportunities, and goals, that an information namednetwork CIDNET 
would be established. The first steps were taken immediately by an 
exchange of journal the memberlists among universities including 
computerized indexing of pertinent articles in selected journals, 
technical reports and book holdings. This index has been designed to 
be compatible with the MUISAT index now being compiled at the University 
of California, Riverside. 

It soon became evident that subject parameters had to be established. 
Accordingly, Everett Wallace of the Libraries at the University of 
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California, Riverside visited CSU on October 29-31 to meet with the
 

Advisory Committee. It was decided that the computerized index would
 

limit its coverage to the fields of hydrology and irrigation including
 

items on food, resources, and agriculture deemed useful to developing
 

countries. To make the above information available to the CID network,
 

a special training session attended by three (3) librarians from CSU 

and three (3) CIIDNET persons from the other universities was held at the 

CSU Engineering Rescarch Center. Machine readable data is now 

available, cc soon will be, at most of the CI[) libraries. 

As a result of the above training two (2) CSIJ librarians, part time, 

and a half-time indexer-typist, have.made more than 1000 index entries 

which print out into separate indexes by author, title subject and 

geographical area. While still in the developmental stage, this index 

promises to be a powerful tool maximizing, and making available to the 

CIDNET community, the strong collections at. Colorado State University. 

Thus, the first steps haviv been taken of making the collection known 

and available to the C!DNET participants. 

- Colorado State University in cooperation with CID universities 

has and will continue to disseminate publications to LDC researchers 

and libraries, to FAG, All) missions and others. Throughout each year 

series of papers on such subjects as hydrology, hydraulics, water 

resources, economics, and agronomy are published by Colorado State 

University. These reports are published by the various colleges, the 

experiment station, and by private publishing firms. Funds from the 

grant are used to furnish these reports to l)articiI)ating CID universities, 

to LDC libraries, International Centers, and to All). Some of these 

reports especially those produced by grant funds are sent to AID's 

office of publication and dissemination service in Washington, D. C. 

A sample of the distributing of reports documenting research results 

may be found in Appendix A. 

There remains, however, a real problem of how to fulfill requests
 

for 	such library services from foreign countries. Assignment of respon

sibility and adequate funding are needed if this aspect of library service
 

is to become viable.
 

b. 	 Accumulative 

From the beginning of the 211(d) program, CSU has recognized 

the 	necessity of developing a computerized information storage and
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retrieval system, especially for the items relevant to the concerns of
 

the grant. During the past several years a number of significant steps
 

have been taken to improve the library system at CSU. The Engineering 

Research Center reading room collection containing some rare works on 

Water Resources, such as Emory Lane's collection of sedimentation, was 

absorbed into the general library system. Librarians have been trained 

in different skills required to implement the computer processes. All 

of this had led to the training of library personnel, collection - and 

subsequent acquisitions of library material - under the centralized 

control and funding of the general library system. These improvements 

have resulted in CSU's ability to enter effectively into the C'IDNET 

computerized information center making more easily available in much 

less time and cost, valuable information formerly virtually unobtainable. 

c. 	 Total Expenditures 

i. 	 Reporting Year 

This amounts to $6,826 

ii. Accumulative 

For the last seven (7) year period, this amounts to 

$115,506 

iii. University and Other Sources 

The 	total expenditure for this category is estimated
 

to be $110,000 for such items as staff salaries, book purchase, periodicals 

and 	printing of publications.
 

B. 	 Objective/Output 02 Education and Training 

1. 	 Narrative Description 

The objective/output for this classification is to design, 

develop and strengthen education and training programs in the field of 

drainage and delivery of water to the small farmer. The primary purpose 

is to help meet the need and demand in the LDCs for such training. 

During the reporting year excellent progress has been made in reaching 

this objective. 

2. 	Targets for the Reporting Year
 

a. 	 Maintain and strengthen the International School for 

Water Resources and Associated Programs to provide training to prufes

sional personnel from developing countries who seek improvement of their 

capabilities.
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b. 
Continue two-hour seminars on issues in International
 

Agricultural Development.
 

c. Colorado State University to assume primary responsi

bility for developing a short course involving practical aspects of
 
irrigation water delivery and removal systems geared to the small farmer
 

in LDCs.
 

d. Develop a CSU course on Project Planning for the LDCs
 

with emphasis on techniques for identifying, preparing, evaluating and
 

implementing projects.
 

e. Coloraido State University will assist Utah State
 
University by reviewiin 
 a syllabus of a short course in practical aspects
 

of on-farm water management prepared by USU; and CSU will also assist,
 
along with other CID universities, the University of Arizona to prepare
 

a short course in Watershed Management. 

3. Accomplishments 

a. Ruporting Year 

-- The International School for Water Resources and 

associated programs, administered by the College of Engineering and the 

Department of Civil Engineering, continued its excellent performance in
 
providing, on a flexible basis, needed additional education for many 

professional personnel from around the world seeking improvement of 

their knowledge in order to return to their organization and perform 

their role in a more effective manner. The school is an interdisci
plinary nondegree school for short or long term (2 weeks to 2 years) 

training of LDC people in all phases of water resource including other
 

phases of engineering and the applied sciences. 
 Courses chosen for
 

participants are selected because of their practical or applied nature. 
The International School has no faculty of its own, but utilizes the 

regular faculty in the various departments of the nine colleges on 

campus. The School is entirely state funded and no 211(d) grant funds 

are utilized. 

Perhaps the most outstanding development in the School's program 

of continuing education i.s the departure from a relatively narrow field 
of instruction to a much broader base including the following academic 

fields: 
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Water Resources and Development 
Hydraulic and Fluid Mechanics 
lydrologic and lydraulic Modeling 
Hydrology 
River Mechanics 
Water Resources Systems 
Groundwater 
Environmental Engineering 
Control of Air and Water Pollution 
Agricultural Engineering 
Agronomy 
Soil Science (Agricultural Soils) 
Urban Water Management 
Water Law and Related Administrative Aspects 

Since initiation of the International School, students from thirty

five (35) countries have particfpated in various school programs. Some
 

of the programs were only for several weeks, others were for several 

years. Still others who so desired and had the requirements, were absorbed 
into the University system and went on to obtain a Masters or Ph. I). 
degree. Over the past several years, 79 students have enrolled at the 
International School for Water Resources and Associated Programs. For 
such detai ls as the particular names, highest degrees attained, home 
country, who provided financial assistance, length of time in school, 
dates, their special interests, and the award granted upon termination 

of the school program, may be found by turning to Appendix B. 

- Open seminars, at no cost to the 211(d) program, were held on 
issues in International Agricultural D)evelopment. 
 The following subjects
 

are typical of the issues discussed: 

"The World Food Situation and the U. S. Role in Production" conducted 
by Professor Victor Koelzer. 

"Development Strategies in the Low Income Nations" led by Mark T. 
Svendsen 

"Rural Employment Dynamics in Developing Countries" conducted by
 
Dr. Jerry Eckert.
 

"Field Methods and Problems in Watercourse Surveys in Pakistan"
 
led by Dr. Max Lowdermilk
 

"International Conference on Global Water Law Systems in Perspective"
 
conducted by Dr. George Radosevich.
 

"Technology Transer and 
 the Low Income Nations" led by Mr. Janakiram 
Subramani am. 



''Agri, c11I tur in the Mekong De'lta"4 led by Dr. Sidney ,Bowers . 
"Sco-cnmi secsofWtorMn ;cnlIed by,4 Dr. E an Vlaclhos 

"Tmproving Irrigation Water Management" conduicte-d by Professor 

<~Contribution of Internati'onal AgiC~ltural ReerhCnest
 
4n-Itcrease-Foocl Production 'l-d by-Dr, Gurd6V-3t ush , 

4,,Dr. Williamn E.IHart, Agricultural Eingineering, conduiCted a 
-- I:IV~-ee~,sufluer course in August olS rriga ion water delivery and 

' ~~rem'oval systems. The purIIpose was to~ obscry'mti6 of the iigion~andi:
drainage sys'tems now in use in Colorado' an ~ os~ they are adapted
 

y;'-''tolocal conditions. The field 
trips 'cov(1s r and'cial exporinmental 
ins'tallations in Grand Junction, tiw SS the Arkansas Valley,": 
eastern Colorado,'the P'latte, River teGai .ie Dr. Arthur T. 

Co~rey', Agricultural Engineer3-.., assisted Dr. '1lart. Ths course will 'be'i A 

'given again next year in A4,ast of 1976.X 
Dr.Willis IV. Shaner, Mechanical'IEngineering Department, created 

ashort course' on~ Development Plantning forDeveloping'Countries, including': 
~~4insructions in project evaluation. 'This coiurse :has been, intogratdnto~
,the regular University curriculum. Preliminary discussions have been '--

SAI about 

ndfreign 'students 'during 'summer Sessions. 


fied wth oficals offering a similar course to USAID staff'"' 

Also a follow-up Course <'"4~ 

to' the'4one noted abov' isbein~g planned for this fall, If approved,, ,this 
-would' be given to a small' group of~gra-- students specializinig ~ 4" ' 

economic. development., Case studies would be analyzed and tile.-techniques-
~ ~of analysis proposed by UNIDO, OEDC, and the World-ak.ol be studied 

' 

Dr. Shaner is also studying, analyzing and~determining through--7 "4Kk 
-- Aoptimiz'ation processes' the improvements -toth& methodology 'used in -' 

evaluating 'the small scale irrigation project, "Water Resources Proj ects-~~ 
~~"> .to. Aid' Peasant' Farmers in the Peruvian Sierra. '4.- in Peru l'ast year. ~ -

SJ4 4This, stud'y is iri "th-formative stages and 'will most likely~be the ' 

dissertat.ioin topic of Axel OI~eni o the DrcinGeneraldoAja 

' 4 -4< in' the- Peruvian Ministry oflAgriculture who is now a Ph D candidate 
tinder Dr. Sh aner' s 'direction."- ''-'-7'-' -

http:World-ak.ol
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In conjunction with the above activities, Dr. Shaner developed a
 
computer program for carrying out financial and economic analyses of
 
investments in small-scale irrigation projects, based on a USAID
 

computer program and work done in Peru. Tom Sheng, a Ph. D. candidate 
under Dr. Shaner, is working on this program and plans to write his 
dissertation on 	 computer assisted optimization techniques in project 

analysis of less developed economies. 

In addition to the above activities, Dr. Shaner also participated 
in the planning 	of an on-site course in Lima, Peru on the transfer of
 

modern methods of systems analysis in water resources planning.
 
Discussions were held with Peruvians during a one-week visit to the CSU
 
campus. Course 	 activities will include preparation of material, a
 

participation Lima, assistance the
two-week course 	 in and to Direccion 
General de Irrigaciones concerning the proposed Tacna project in southern 
Peru. CSU's presentation in Lima is scheduled 28 to July 23,for 	June 1976. 

b. 	 Accumulative 

Due to persistent refocusing on the real needs of 
developing countries, more effective and greater utilization of research 
results has taken place, particularly during the last several years, in 

CSU's education 	 and training activities. 

c. 	 Total Expenditures 

i. 	Reporting Year 

The expenditures for this year was $16,100. 

ii. 	 Accmulative 

The accumulative expenditures amounted to $157,730. 

iii. University and Other Sources 

These are estimated to be $55,000. The University 
completely supports such activities as the International School of Water 
Resources, Seminars and new courses developed originally to carry out 

the 	objectives of the 211(d) grant. 

C. 	Objective/Output H3 Expanded Knowledge Base 

1. 	Narrative Description 

With regard to this category, emphasis during the reporting 
year has been placed on state-of-the-art studies as well as problem 
identification relating particularly to small farms in the LDCs. More
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specifically, emphasis has been placed on such factors as identification 
and evaluation of practices utilized by LDCs in water removal and delivery 
systems; the design and adaptation of new techniques for water removal
 
having low energy demand; adaptive research on water delivery to small
 
farmers resulting in the decrease in water loss and increase in crop
 
production; salinity control to increase crop production and decrease
 
loss 	of productive land; and on state-of-the-art reports on water delivery
 

and 	removal systems.
 

Thus 	 Colorado State UIiversity continues tc provi de leadership for
 
CID in developing state-of-the-art reports on (1) low cost removal
water 

and low energy demand pumps, (2) sediment control in delivery systems,
 
(3) water delivery-rules amd procedures, (4) waterlogging and salinity, 

(5) 	 project planning.
 
From these studies, handbooks are in varying stages of development
 

covering design and recommended procedures. The above topics are of
 
great 
 concern to LDCs and the practical application of research results
 
are bringing major 
 benefits to developing countries. 

CSU continues also, to participate in the state-of-the-art effort on 
(1) soil erosion, (2) water harvesting, (3) irrigation methods, and
 
(4) water oriented food production technology, though the leadership
 
responsibility lies elsewhere 
 in CID.
 

The state-of-the-art 
 studies are being conducted by literature
 
reviews, by consultations 
with appropriate LI)Cs, AID, Washington, and 
field personnel, international organizations, and in cooperation with 
sistor universities, resulting in a thorough review availableof all 

sources of information 
 and experience. Many results of the state-of-the
art studies have been forwarded during the last several years to LDCs and 
these will help fill gaps in existing knowledge and provide guidance for
 
future research 
 and training needs. The studies, as completed, are being 
widely distributed in the states and abroad, and have effectively involved 
senior faculty and graduate students in work relevant to the grant purpose 
and in the process, produced products usefu l to them, AlI), other donors, 
and the LI)Cs. The grant also provided staff time for the planning and 
writing of forthese analyses, the associated travel requirements, and 
for graduate student assistance. 
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2. 	Targets for the Reporting Year
 

a. 	A SOTA stud), on "Water Lifter and Pumps for the Developing
 

World."
 

b. 	A SOTA stud), on "Sediment Stable Canal Systems."
 

c. 	A SOTA study on "Global Water Law Systems."
 

d. 	SOTA studies on:
 

"Optimal Irrigation Decisions."
 

"Investigating Agricultural Waterlogging and Salinity
 
Prob Iems."
 

e. 	A SOTA study on Methodology for the Selection and Timing
 
of Water Resources Projects to Promote National Economic
 
Development."
 

f. 	Study on "Optimizing Crop Production through Control of
 

Water and Salinity Levels in the Soils."
 

g. 	Water Resources Project Planning
 

h. 	Other Cooperative Studies
 

The means of verifying both the accomplishment and effective results 

of the above targets would most certainly include such factors as the 

number of requests For reports, the extent of utilization of both research 

results and staff doing the research, on site observation, and of course, 

the object of it all -. increased food production. In the preparation of 

the Annual Report and in reviewing all of the factors involved, it is 

felt that the reportip, year indicated a distinct measure of success in 

establishing an adequate foundation for accomplishing this set of goals. 

A critical assumption, however, for continued success would be that 

Colorado State University in cooperation with CID, can continue to plan, 

conduct, and supervise state-of-the-art studies and that after sufficient 

preliminary planning is completed, and the types of analyses needed are 

identified, additional funding will be forthcoming for completion of 

these state-of-the-art analyses which are mutually recognized by AID and 

the 	CID universities as being of high priority.
 

3. 	 Accomplishments 

a. 	 Reporting Year
 

Low Energy Demand Pumps
 

- Raising water for irrigation and drainag, were among 

man's first motives for developing water lifting devices. Without such 

water lifters, many areas of the world would not be fit for agricultural 
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use; too arid to grow food or 
forage crops, or too wet to allow cultivation.
 

Over some five millenniums, water lifting has grown into a major industry, 

producing thousands of types and sizes of devices both to lift water and 

to serve as prime movers. The thesis on "Water Lifters and Pumps for the 
Developing World" was prepared by Alan 1). Wood as a state-of-the-art 

study presenting a review of how water lifting has developed throughout 

the world, where it stands today, and provides some insight into its 
future needs. Guidance and assistance in the preparation of this thesis 

were provided by lDr. E. V. Richardson, Dr. J. F. Ruff and Professor G. V. 
Skogerboe. An abstract of this thesis may be found in Apendix C-1 of this 

report. 

- With regard to the above SOTA CSIJreport, cooperated with USU to 

define the division of labor in the SOTA report on low head irrigation 

and drainage water lifting. At a meeting held in December 197S, it was 
decided that Alan Wood go ahead with a Masters thesis on low head water 

lifting methods for irrigation and drainage. It was also decided that 
Charles Burt of USll proceed on his SOTA work of improving the lifting 

efficiency of' windmill power pumps. At this meeting other information 

and references were exchanged which were very useful to both universities, 

not only in the preparation of each SOTA report, but also from the stand
point of the future utilization of the SOTA reports in workshops and 

seminars. 

Sediment Control 

-The problem oft sediment routing within a canal system 

becomes a design consideration whenever material of a size capable of 

being transported by the flow is available to the flow field. The 

purpose of this SOTA study, "Sediment Stable Canal Systems," by Darrel 
Martin Temple, i s to review the various approaches available to the 

engineer faced with the prtllem of canal system design and to relate 

these to the problem of sediment routing within the system. For an 

abstract of this study please see Appendix C-2. 

----Not hitherto reported, was a disser tat ion on the Geology and the 
Water Resource System of the In dus Pl a ins by Alfred .1. Tamburi. Geologic 

investigations have revealed new resource potential as well as potential 

geologic hazards. For example, study of sediment sou rce areas in the 
Indus Basin reveals that geology is an important influence on sediment 



production in the fluvial system. Reinterpretation of the classical
 

geologic history of Pakistan in the continental drift context has also 
had important consequence for the water resource system. These consist 
of new energy sources for groundwater pumping and location of regions 
of tectonic instability in the canal command areas. The author's 

advisor was Dr. Maurice L. Albertson, Civil Engineering Department. 
An abstract of the disserLaLion may be found in Appendix C-3. 

Water Rules and Regulations 

- The International Conference on Global Water Law Systems 
was convened in Valencia, Spain from September 1-6, 1975. The purpose 
was to focus upon particular basic issues to analyze and improve water 
laws in the light of the role and function of the law and its relationship 
to other disciplines and sectors of socioeconomic activity. Among the 
water law systems reviewed were the Spanish, French, British, Italian, 
Soviet, Hindu-BAli, Moslem, Latin American, Israeli, and the variations 
found in the United States and selected Asiatic countries. Three key 
issues or problems identified as an impediment to water resources 
optimization were discussed in light of needed changes in the law -

allocation and real location of water supplies; integration of water 
quantity and water quality control; and, management and conjunctive use 
of ground and surface waters. The proceedings in four volumes (1451 pages) 
contain the reports of some 35 specialists in water resources areas. 
Dr. George E. Radosevich, Department of Economics was the Conference 
Director. Others assisting from CSIJ were, Professor Gaylord V. Skogerboe, 
Agricultural Engineer and l)r. Evan Vlachos, Sociologist. An abstract of 
the completion report on the Conference proceedings is included in 

Apendix C-4. 

- Dr. George E. Radosevich, during the reporting year, also prepared 
a proposal to the Government of Baluchistan on a water code for the 
country which is still under consideration. A preface to the proposal is 
contained in Appendix C-5. 

-- In addition to the above, Dr. Radosevich has a paper ready for 
publication entitled, "Moslem Water Law and Its Influence on Spanish 
Water Law and the Irrigation System of Valencia." An abstract of this 
report will be included in next year's Annual Report..



20
 

Water Logging and Salinity Control 

Irrigatica is a:n agricultural practice followed by man 
for centuries, its purpose being to increase the productivity of land
 
resources and to reduce the uncertainty associated with crop production.
 
This early attempt by man to control his environment for his own benefit
 
has evolved over time to the present irrigation systems upon which the
 
world depends for much 
 of its food supply. A goal of modern research is
 
to provide information to farmers regarding increased 
 productivity through
 
more efficient use of the land 
 and water resources available to the farmer.
 
This study attempts to continue 
 this line of research. It is entitled,
 
Optimal Irrigation Decisions 
 with Limited Water, prepared by Herbert G.
 
Blank and submitted as a dissertation. 
 An abstract is shown in Appendix C-6. 
Guidance for this study was provided by Drs. Maurice L. Albertson,
 
Everett V. Richardson, Robert Young, Warren lHall, 
 John Labadie and others. 

-- Now nearly completed is another SOTA study which also considers 
waterlogging and salinity problems. This study indicates that waterlogging
 
and salinization of agricultural 
 land is a primary impediment to achieving
 
the goal of doubling the production of food and fiber during the next
 
thirty years. 
 The title of this thesis is Investigating Agricultural 
Waterlogging and Salinity Problems, and is being prepared by Mark T. Svendsen. 
An abstract of this report will be submitted in next year's Annual Report. 

-- Dr. Robert Danielson and Dr. William T. Franklin of CSIl are among 
CID investigators on a crop production function research conducted under 
the auspices of the Consortium for International Development. The study 
involves optimizing crop production through control of water and salinity 
levels in the soils. 

Sizeable investments have been made and continue to be made through
out the world to develop irrigation potentials but only i f returns to 
irrigation are increased through improved water management and use, results 
in greater food production. A knowledge of how plant growth cycles relate 
to moisture and salinity levels in the root zone is prerequisite to 
developing practical ways of maintaining optimum conditions for maximum 
production per unit of water concerned. The research further defines 
how irrigation timing and sal inity management affect crop production. An 
ultimate objective is to develop practical techniques tfor predicting crop 

response to management measures. 
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Project Planning in LDC's
 

Despite the fact that more and more countries are exercising
 
form of economic planning, and despite the factsome that the literature 

on planning and project evaluation for developing countries is literally
 
mushrooming, work concerning the extremely vital subject of project
 
selection and timing for implementation to 
enhance national economic
 
development is disappointingly 
meager and incomplete. A recent study
 
by Dr. Wendim-Agegnehu 
 Lemma on a Methodology for the Selection and Timing
 
of Water Resources Projects to Promote 
 National Economic Development 
addresses itself directly to this aspect. The paper develops a methodology 
composed of rigorous analytical procedures based on sound optimizntion 
techniques for the selection and timing of the implementation of water
 
resources projects to enhance national 
 economic developemtn. For added
 
detail please turn to the abstract in Appendix C-7.
 

-- The following 
 document recently published is perhaps an atypical
 
by-product of the far-reaching consequences 
 of the 211(d) grant. The
 
publication, A BiJ iograjjhy 
of Selected Periodicals for Social Scientists,
 
by Forrest A. Deseran is a compilation of material 
 from the perusal of 
literature in connection with the broad topic of social aspects of water
 
resources 
 development and modernization. It is in this context that one
 
can view this particular monograph an expression of the larger
as commit
ment of social scientists at CSU to the 
 area of natural resources and 
development. See Appendix C-8 for an abstract of this publl:ication. 

- Dr. W. IV. Shaner's course lDovelopment Planning for the Developing 
Countries has been .integrated into the regular University curriculum. 
Due to this course and otherto of his 211(d) grant related activities, 
the following people have been ittracted to the program because of its 
emphasis on project planning in LDCs. 

* Ms. Lee Ann Ross, now with AID as an International Development 

intern.
 
* Janakiram Subramaniam, Ph. D. candidate working on SOTA paper 

regarding project analysis of small-scale water resources projects for 
agricultural development. 

* Tom Sheng, Ph. ). candidate working on computer assisted optimiza
tion techniques in projecL analysis for the loss developed economics. 

* Axel Dourojeanni, Ph. I). candidate working on analytical and 
optimization improvements to the methodology used in evaluating a small
scale irrigation project in the Andean highlands of Peru. 
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-The rapid expansion of population, industry and agriculture in 
arid regions of the world has brought about a substantial increase in 
usage of groundwater resources to supplement surface water supplies. 

Needed by water regulatory agencies is a planning tool for analyzing 

the movement of groundwater, the flow of surface water and the interaction 
between them. The paper by Dr. Catherine F. Kraeger Rovey titled 

Numerical Model of Plow in a Stream-Aquifer System describes a ground

water - surface water flow simulation model useful to water regulatory 

agencies. An abstract of this paper may be lound in Appendix C-9. 

Other Cooperative Studies 

-- Whi le the study Water Management for Smal I rrigation 

Reservoirs by Mongkol Chotisasitorn and Dr. Robert C. Ward, was mentioned 
in last year's Annual Report, it was not pit)l i shed tnttil Ianuary 1976. 

For an abstract of this study please see Appendix C-10. 

-- As a result of )r. Williiam Fi.Hart's visit to Peru, a paper was 

prepared entitled, Irrigation Schedul ing for Peru. D)r. liart points out 

that irrigation scheduling has as its objective the management of water 
so that it is applied only at the time and in the amount needed. Under 

thi.s principle, he made recommendations suitable to various areas and 
conditions existing in Per". For additional detail, see the summary and 

recommendations in Appendix C-Il. 

A paper on Water Conservation Practices For !)ryland Farming was 

prepared by I)r. Kenneth G. Brengle, Associate Professor of Agronomy. The 

paper describes the practices used in dryland agriculture. The best 

known method, however, is stumner fallow, iti l izing good stubble mt1llh 

practices where wheat is produced on large acreages using large farming 
equipment. A summary of this report may be found in Appendix C-12 of the 

Annual Report. 

b. Accumulative 

Lessons of the past have taught, if nothing else, the 
futility of a general approach or application of the processes involved 

in the transfer of knowledge. Indeed, the preesent concentratiott on 

requirenents of, and benetfits to, the poor farmer in regard t:o irrigation 

and drainage has begun to take real affect. This develol)ent is probably 

due to the total accumiitllation of experience and knowledge gained in past 

years' efforts. 
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c. 	Total Expenditures
 

i. 	Reporting Year
 

The expenditures for this year amounts to $36,505.
 

ii. Accumulated Total
 

For 	the first 7-year period, the amount expended 
is $262,866.
 

iii. University and Others
 

In this category, it is estimated the University

expenditure in the field of water for agriculture 
exceeds Si,100,000. 

D. 	 Objective/Output #4 Advisory Capaci 

I. 	 Narrative Description 

The grant has funded a small amount of consulting time to
 
be provided in emergency 
 situations when individuals are needed on a very 
short notice and when other means cannot be found or utilized without
 
causing unacceptable 
delay for advisory and consulting work in LDCs.
 
Through avil ibil ity of this 
 fund, CSU has made excellent progress towards 
responding quickly to requests for technical assistance to LDCs. This
 
flexibility now extends to faculty members 
 from a variety of disciplines. 
Faculty were paid to substitute in the classroom and laboratory for other 
faculty members who accepted LIC assignments. Thus, grant provision
 

provided users 
 of faculty resources a wide range of talent which could
 
not otherwise be available 
 For LIC programs. In fact, an advisory
 
capacity was maintained for the whole water chain 
 in addition to 
capability in water delivery and removal systems. This secondary 
capacity provided an even greater expanded range of talent than last 
year for cooperative efforts implemented by CID and other appropriate 

organi zat ions. 

As indicated above, CSU worked more closely than ever with CID by 
means of advisory and other services in developing and providing expertise 
in problem identification and analysis and in project design and evalua
tion, functions which AID and the University realize are most significant 
to future success. For 	 these functions and those related to operations 
and implementation, Colorado State University has identified faculty 
members and their specialties for inclusion in the 	CID talent bank. The 
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CSU grant program director, in effect, acts for that portion of the
 

talent bank dealing with irrigation water delivery and removal systems. 
Over thirty-six (36) faculty members are now available for consulting 

on optimum water management for improved crop production in the fields 
of civil engineering, irrigation engineering, watershed sciences, 

on-farm water management, agronomy and dryland farming. 

During the reporting year, grant funds were used for short-term 
consulting, for release time of faculty members, 7or staff training; and 

for development, improvement and organization of the talent bank. 

2. Targets for Reporting Year 

a. Increase advisory and consultant capability for AID, 
LDCs, consulting firms, World Bank and others. 

b. Provide release time making it possible for any professor 

to get away for a short period of time. 

c. Train faculty to respond quickly to a consulting request. 

The following statements which attempt to document the reporting 
year's request for advisors or consultants are testimonials to the univer

sity's capacity to respond to such requests. 

Colorado State University's ability to increase advisory and consultant 

capacity quickly, depends on (1) funding for release time, (2) that there 
is a real need for such consulting services, and (3) that the availability 

and talent at Colorado State University is known by the potential user. 

3. Accomplishments 

a. Reporting Year 

-- Dr. I. V. Richardson, Civil Engineering Department, 
Director of the 211(d) grant project at CSU was the Team Leader for a group 
of scientists sent to Egypt, March 25 to April 24, by AID to determine 

the Feasibility of initiating an On-Farm Water Management Program. The 

team members, other than Dr. Richardson were: Drs. W. (lyma, W. R. Schmehl 

and W. W. Shaner - all from CSU. Mr. R. S. NcCandliss was also a member 

of the team representing AII/W. A feasibility report was prepared which 
indicated that existing on-farm water and agronomic technologies are 

available for farm application in Egypt. Also, a project paper for a 

proj-ct titled "On-Farm Water Management" was drafted. While this 

project was funded from other than 211M(d AID grant Funds, it may be 
considered typical of one of the beneficial off-shoots (utilization) of 

the basic 211(d) grant program. 
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Dr. Richardson also took part in a National Academy of Science
 
sponsored "U. S. - Egyptian Workshop on Research Planning and Management" 
in Cairo.
 

- In addition, Dr. Richardson did some consulting work for Engineering 
Consultants, Inc. (ECI) on 
reservoir sedimentation in the Philippines. 
This complemented his 211(d) work as 
i.t enabled him to also observe some
 
of the problems of erosion and irrigated agriculture in the Phillipine 

Islands.
 

Dr. Willis W. Shaner, Mechanical Engineering and Economics Depart
ments, provided consultant services to USAID and the Government of Peru for 
a loan proposed for investments small-scalein irrigation in the Andean
 
highlands from July 29 through August 
 29, 1975. His report is entitled,
 
Water Resources Projects to Aid Peasant Farmers in 
 the Peruvian Sierra:
 
Technical, Economic and Financial 
 Analysis and was prepared for the USAID
 
Mission, Lima, Peru. Ms. Lee Ann Ross a
was contributor to the report.
 
She attended )r. 
 Shaner's course on Project Planning for Developing
 
Countries at CSU and was particularly well qualified to assist in the
 
project analysis aspects of the project paper. Upon termination of the
 
above project, she joined USAID an
as international development intern. 

- From February 2 March 1976, Dr. wasto 5, Shaner a consultant to
 
USAID and the Government of Honduras 
 for a loan proposal for institutional
 
development 
 in water resources planning. Preliminary discussions with
 
USAID/jV indicates he will return to Honduras the latter part of the year to
 
assist in setting the scope of work and analytical procedures of a
 
feasibility study of alternative investments in resouirceswater projects. 

- Dr. Shaner continued his consulting services by joining CSUa 

team member on assignment to Egypt from March 25 to 
April 24, 1976 to
 
develop a research project paper 
on the topic of On-Farm Water Management. 
As a result, Dr. Shaner became one of the contributors to the preparation 
of a feasibiligy report, On-Farm WaterManagement Project for Egypt,
 

submitted to AID/N last April.
 
- Other miscellaneous activities, mostly in an advisory capacity, 

engaged in during the past fiscal year by Dr. Shaner include: (a) talk to 
the Latin American Student Organization at CSU on development activities 
in Peru, (b) presentation to the International Interdisciplinary Seminar 
at CSU on project planning processes, (c) participation in a workshop 
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meeting with Everett Wallace from the University of California at 
Riverside regarding CIDNET - an information storage and retrieval library 
system, (d) membership in a small interdisciplinary group onl campus 
exploring the possibilities of establishing a program on the comparative 
study of India and China, (e) participation in a group discussion on the 
topic of information transfer and diffusion presented by Douglas Canton, 
AID/W (f) a meeting with ROCAP and AID (Guatemala officials in Guatemala 
City, (g) appointed to the planning committee for the Second International
 
Conference on Transfer of Water Resources Information to be held at CSU
 
in 1977, (h) preliminary discussions with Ron Tinnermeer (USAID TAB/DA)
 
and Rollo Ehrich (AID/Peru) on the possibilities of a research project in 
Peru to study small-scale irrigation activities, (i) exploration, on a_
 
preliminary basis, of the possibility of holding a workshop at CStJ on
 
methods of teaching 
 project analysis techniques to those interested in
 
economic development, (j) discussions 
 with Bechtel Corporation on a 
technical assistance and training program for the Algerian government, 
(k) assignment as one of the CSIJ contacts for the UNDP Project Manager of 
Ethiopian Water Authority isResources who responsible for sending
 
Ethiopians abroad for advanced 
 training and degrees in water resources
 
planning, and (1) assigned as an 
 advisor to various foreign students 
working on advanced degrees. 

- Dr. Hubert .J. Niorel-Scytoux, Civil l'ngineering, lectured for two 
weeks (December 1975) at the Centro Interamericano de Desarollo Integral 
de Aquas y Tierras (C.I.D.I.A.T.), Merida, Venezuela for a post-graduate 
course on Land and Water Resources Development. 

- In June of 1976, Dr. Mforel-Seytoux, under the sponsorship of the 
Ford Foundation, went to the University of Roorkee, Roorkee, India to 
develop a course in "Systems Planning with Reference to Ground Water 
Resources." lie will return to CSU early in October.
 

- Dr. William E. Hart, went Peru on a
to TDY assignment to develop 
an irrigation scheduling procedure. lie developed a small computer 
program which used Ilargreave's method for estimating potential evapo
transpiration, some data from IHawaii for determining crop coefficieits 
and a procedure reported by Kincaid and Heermann for estimating stress 
coefficients. The project was quito successful and easily adaptable 
to LDCs where applicable. Dr. Hart's report Irrigation Scheduling for 
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Peru was later presented to the Rocky Mountain regional meetings of the 
American Society of Agricultural Engineers in April 1976. 

- Late in June, the first two of four professors of Colorado State
 
University left for Lima, Peru to give a four-week in-country 
 intensive
 
water resource course for thirty (30) engineers. The course titled,
 
Water Resources Planning in Peru, which is in progress 
at this writing, 
will cover six professional areas: (1) Hydraulics and hydraulic structures; 
(2) Mathematical modeling; (3) Technology of sedimentation and river 
mechanics: (4) Advanced hydrology, systems engineering of water resources; 
and (5) Project planning. The CSU professors involved are: Dr. Vujica 
Yevjevich, (Project Director), Professor of Civil Engineering and the 
Professor in Charge of the Graduate and Research Program in Hydrology and
 

Water Resources; Dr. Daryl Simons, Professor 
of Civil Engineeirng,
 
Professor 
 in Charge of the Graduate and Research Program in [tdraulics 
and Hydraulic Engineering, and Associate Dean for Research of the College 
of Engineering; Dr. Warren Hall, Professor of Civil Engineering, and 
Professor in Charge of the Graduate and Research Program for Water 
Resources System Engineering, and; Dr. W. W. Shaner, Associate Professor 
of Mechanical Engineering and Economics for Water Resources andPlanning 

Development. 

- Dr. Daryl B. Simons, Associate Dean of the College of Engineering 
made a number of trips during the reporting year in an advisory or 
consultant capacity. included trip to the DominicanThese a Republic 

with regard to the development of the natural resources of the eastern 
provinces and utilization of the Rio Chavon and its tributaries for the 
irrigation of arable lands. On the same trip he went to Sao Paulo, Brazil 
to be session chairman at the IAIIR conference and from there he went to 
Iquitos, Peru where he met a group of engineers to discuss channel and 
embankment stability problems on the Amazon River. In October he visited 
Porto Alegre, Brazil with Dr. Neil Grigg discussto coordination of a 
CSU subcontract with UNESCO/UNDP and the Center for Applied Hydrology. A
 
month later he was called to Quito, Ecuador for a preliminary analysis of 
River Mechanics and Sediment Transport problems related to the development 
of the Guoyas Watershed in Ecuador. In December he went to Montreal, 
Canada as a consultant on the James Bay project involving a review 
of the hydrology of the La Grande River, general properties of the soils 
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forming the bed, and banks and stability conditions. In January and 

February he was in Madrid, Spain, making an analysis of the Guadacquiver 

River. 

- Professor E. F. Schulz, Civil Engineering accepted a one (1) 

year assignment with FAO and is now in Iran working as a Hydrologist 

Advisor.
 

- Dr. Cleon V. Kinberling is presently the coordinator of the 

Kenya Veterinary Program which started in 1963 and is due to phase out 
in 1978. The total program iavolved the step by step program of estab

lishing a College of Veterinary Medicine within the University of 

Nairobe capable of high level accomplishments. Many Colorado State 

University veterinarian peisonnel have served and are serving in 
Kenya and many participants have come to CSIJ, as well as to other 

institttions for formal degrees in veterinary medicine. 

D--Dr. Wendell 11. Bragonier, Dean of the Graduate School, served 

as coordinator of an American team of educators advisory mission to 

Seoul National University in the fall of 197-1. Upon request from the 

World Bank, lr. Bragonier returned to Korea in the fall of 1975 to 

evalate a five million dollar loan request from the Seoul National 

Universi ty submitted to the World Bank. 

- At the request of Tippett-Abbett, McCarthy and Stratton (TAMS) 

consulting firm in New York, Dr. S. Karaki, Civil Engineering Department, 

visited the Tarbela Dam work in Pakistan in 1974 to advise on some valve 

problems. As a result, additional model studies during the past year 

were condlucted at CSU by l)r. Karaki and during 1975 he returned to 

Pakistan to give additional advice on the Tarbela outlet works. 

- Professional personnel from CSU are actively involved in the 

following CID/All) contracts: 

1. CID/Bolivia 

2. CID/lran 

CI) activities in Africa alone presently involves nine (9) short

term consultant contracts and two (2) pending short-term contracts, and 

one (1) long- term contract which has been signed but not maned. Colorado 

State University is constantly reviewing, avai lable personnel for the 

specific positions desired and maintains constant contact with the CIl) 

executive office, through CID meetings, correspondence and telephone, 
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concerning the availability of personnel and provides the services of
 
individuals for preparation of or for evaluation of proposals from LDCs, 
private firms or private organizations, and national and world technical
 
assistance organizations. 
 An example of project evaluation is the visit 
of Donal I). Johnson, l)ean of the Office of Agricultural Sciences, to 
Pakistan to evaluate the proposal for a program in rain-fed agriculture.
 
In addition, he contributed in evaluating the Sudan proposal. 
Mention
 
also shoulld be made of 
ir.. . Shaner's contributed time and effort
 
to provide the lechtel Corporation with information indicating the
 
technical competence of C11) 
 to provide a technical assistance and train
ing program for the Algerian government. 

3. Accomplishments 

h. Accumu lat ive
 

- At the beginning of the 211(d) grant program,
 
relatively few professors were willing to 
leave the confines of the
 
campus for even a 
 short period of time due mainly to uncertainties of
 
what their absence mig;ht do to 
their future, i.e., promotion, tenure, 
and so forth. Today, largelv due to such Federal Assistance Programs 
as 211(d) grant, the Water Management Program, CI) and so on, the 

general attitude of the lniversitv from the President on down, is one 
of encouragement throu gh rende'ing of substantial backing to the partici

pating individuals. Thus, over 36 Facultv members are now available for
 
consulting on optimum water management for improved crop production.
 

c. Total Ilxpenditures 

.	 Report i ng Year 

For the reporting year the ,amount is $9,342. 

ii. Accumulative
 

These are estimated to be $294,831 for the last
 
six (b) year period.
 

iii. 	 For the 1niversity and other source, the amount 
is estimated to be $21,000. 

E. OIjective/Outpu)it -_ lLink ges anNetworks 

1. Narrative Iescript ion
 

Stronger and more meaningful relationships have been 
developed during the report ing. year wi th networks of existing domestic 
and multi lateral organi zat ions for the purpose of col laborating in a 
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joint problem-solving approach through cooperative research and information 

exchange and dissemination. More specifically, the University has made 

notable progress in strengthening linkagcs with institutions working in 

the field of water resources and management for increased food production 

in Africa, Near East, Pakistan and Latin America; in establishing 

institut ions working on water and water :'elated problems for increased 

food production in the l,)s; in establtishi ng linkages with Centers and 

Consortiums working to increase food production through helping the 

small farmer; and in closer and more effective relationships with the 

other grant directors in the water chain including strengthening the 

University's linkage with the other members of CI). 

2. Targets for Reporting Year 

a. lainta in a close collaborative and professional relation

ship with AID Miss ions and the Regiona l and Techni cal Assi stance Bureaus 

in achieving the purposes of this grant. 

b. Strengthen linkages with the other members of CI). 

Principal domestic linkages include CAID and the Tropical Soils Consortium. 

Establish very close relations with the 211(d) directors in the water 

chain. Tohe Co lo rado State Jn i.vetrs i ty ( ra itt )rog ram 1)i rector i s tie systems 

leader wi thin CI1) for i rri gat ion water del ivery and removal /drai nage 

systems and establishes linkages bet ween that and the Program Directors 

for dry land farming, watershed management, and on- farm water nanagement. 

The grant provides some funding for suppo rt of the above assigned leader

ship and coordination role of CII). 

c. Strengthen linkages with institutions working in water 

for food production in Africa, Near East, Paki stan, and Latin America. 

Establish linkages with several world wide and regional organ izat ions. 

Of these, the primary organization is FAt. 

d. Linkage s supporting Colorado State University's state

of-the-;art studies on water delivery and removal systems will be sought 

with regional agricultural organi :;at ions, II)Cs, -tc. to assure that the 

studi es are relI eva nt to LIPC pro leIes, pa rt miCarI rl\' to water related 

problems for food product ion to help the sii I farmer, and to provide data 

and information for stich sttdies. 
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During the reporting year many joint programs were developed with 
other institutions including seminars and training sessions particularly 
with the C(1) universities. But linkages with the other institutions 
such as the Tropical Soi ls Consortium were also strengthened. Attendance 
by Colorado State University personnel at International Conferences 
sponsored by suich organizations as FA, OI CID, CINTO and AID, placed
 
Colorado State University scientists in contact with scientists in the
 
same field 
or activity From other areas of the worla thus broadening
 
linkages and the networ: ::':;tom. i0,,:- ii kge: arc mnentioned below. 
However, if these linkages aire to be maintained, AID assistance and
 
support is qu ite essential because universities by themselves cannot
 
continue to support this 
type of grant outreach. Cooperation by
 

participating univers'ties with All) 
is also necessary.
 
3. Accomplishments
 

a. Report ing Year 

;eneral
 
Not often reportel in a formal 
 way is the volume of correspondence
 

that takes place between responsible parties interested in getting specific
 
projects underway. Normia lly, there 
is a 3-way flow, forward and return,
 
among the key persomnel representing (I) AID/W, (2) CSIJ, and 
(3) the host 
country involved. Adequate preparation, timely planning, thoughtful 
act ion and tol low--throu.h are some of the ingredi ents necessary and
 
expected on 
tie part of committed individuals. In this respect, CSII as 
an insti tution, has beyin to acqui re a world vision and responsibility 
in devel op ingi Internat i onalI Lducat ion through Technical Ass i stance 

act ivi ties. 

Much of the credit For expanding the boundaries of educational
 
outreach at CSJ and other like institutions across the nation, must be
 
given to the federal government, who in the Foreign Assistance Act, and
 
other acts, have laid the groundwork and provided essential funds over
 

the past several decades.
 

Ilowever, as exemplary as this development may be, the supporting
 

structure of technical assistance to foreign countries could easily
 
collapse if funding for international activities is not available in
 
some form. At present, most state governments aie havi ng, a hard time 
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internally in funding their own institutions, and private sources fall 
far short of the need. 

Synergistic Relationship
 
Linkages and contacts with 
 other institutions or organizations are 

virtually meaningless unless they are intelligently and sincerely utilized 
to bring about a synergistic relationship helpful to both parties involved. 
Activities which have an entrainment effect of this nature at CSU are: 

-- On April 8 of this year, CSJ's President A. R. Chamberlain was
 
decorated by the Mexican Government in a ceremony at the Mexican Embassy
 
in Washington, D. C. President Chamberlain was presented the Order of
 
the Aztec Lagle, Commander Degree, the highest honor Mexico can give to 
individuals in recognition of service to that country and to humanity.
 
The award, signed by the President of Mexico, was presented in recognition 
of CSU's cooperation with Mexican education officials, spec fically in 
the areas of water resources, agriculture and veterinary medicine. In 
making the presentation, the Mexi can Ambassador to the ini ted States 
stated that the CStJ President "has played a key role in the development 
of educat iona I and sc ient i fi c cooperat i on between hi sin i vers i ty and 
various Mexican academic and research institu tion s which are basic 
cond i t ions to reach not on ly economi c and soc i a I bet terment, but a lso 
to attain a higher cultural level through which human society may 
function in a more harmonious way." ie went on thatto say "international 
cooperat ion based on mutua l understand ing and equity i s wi thout doubt 
the best means within our reach to solve the world problems of today.'' 
In answer to the above, President Chamberlain said, "countries such as 
Mexico, by virtue of their great investment in eduication, research and 
social development have advanced to the point that we learn as much as 
we interactions or lectual publ i cshare from among inte and policy 
makers." lie uirged all present to "work to increase the econom ic and 
social well-being of the peoples of the world as well as of our two
 

neighboring nations."
 

International Educat ion 
Largely as the result of outstanding, forward looking educators in 

the Department of Civil Eng ineering,, College of Engineering, in extending 
their field of competence - beg inning in earnest about a decade ago -
in both domestic and international realmns, present day activities related 
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to international education have grown to the extent that they are
 
underway in practically every unit of the 
 CSU institution. Most of the
 
activities in progress 
are directed by individual faculty members who 
have taken the initiative to develop programs. Educational programs
 
currently underway are: and
the Asian Latin American area studies;
 
the Russian/East-Central 
 group; the China Studies Committee; World
 
Interdependence. 
 The main classifications include, international
 
education, internat ional programs, study abroad and exchange and foreign
 
student affairs.
 

Because of CSli s 
 obvious interest and development in the international 
educational aspect, becauseand facilities and qualified personnel are
 
now available, 
 Dr. James Ragin, Acting Dean of the Graduate School, was 
asked by the 1. S. State Department to meet with educational officials
 
in Ethiopi a, the Sudan, Kenya, Zambia, 
 Malawi, South Africa, Botswana,
 
Tanzania and Iganda, 
 to plan and coordinate programs for African students
 
intending to study in American universities. As a result of his trip
 
a number of African sturdents are taking advanced degrees thisin and
 
other instituntions 
 in the Ilnited States. 

CSIU Water Scientists
 
A sample of Colorado State iniversity scientists in the field of
 

water management, research, and development contact
in with scientists
 
in the same Field of activity - thus broadening important linkages 
 and 
the world network system, is as Follows:
 

... r. Yev Iev ich,
Vuj ica Professor of Ci vi I Eng inecri ng and Professor
in-charge of the 
 Civil iniiceriig Departrmcnt's Hlydrology and Water Resources 
Program, was made the Ii. S. Coordinator for the establishment of cooperaa 

tive II. S. - Yuigoslav proiect begun in 1972, 
 now called the Karst Ilydrology 
and Water Resources Pro ects. The coordinator for the Yugnoslavian research 
was Aleksander Trumic, Professor of Civil Engineering al Director of the 
Ins tutute of i c atIlYd ra nl En gi nee ring the In i vers i ty of Saraj evo. The 
First Bilntera I UI.S. - Yugos lavi a Symposium in Hlydrology and Water Resources 
of Karst Regions was held last year and covered the first three (3) years 
of the project. Papers delivered at the symposiu m will he distributed to 
various countries providing them ideas,with experiences and knowledge 
for use iii their work on hydrology problems. 
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Victor A. Koelzer, Professor of Civil Engineering, recently
 
received the first American Society of Civil Engineers (ASCE) Julian
 
Hinds Award in recognition for his contributions to water resources
 
development and more specifically, for his uniquely varied and outstanding
 
career in planning, development and management of water resources, both
 
domestic and foreign, in both private and public practice of civil
 
engineering. 
Professor Koelzer currently serves part-time as a Professor
 
of Civil Engineering and as Director of the for
International School 

Water Resources and Associ ated Programs.
 

---Henry P. Caul field Jr., Professor of Political Science, recently
 
received the lhen Award of the American Water Resources Association (AWRA) 
for his "ontstanding contributions in promotinng communications among 
disciplines on water resource problems.''
 

Protfessor Caulfield was the First director of the II.S. Water Resources
 
Council in Washington, D. C., 
served in numerous executive and staff
 
positions in the II.S. Department of the Interior, several other II.S.
 
Agencies, 
as well as the International Statistical 
Institute in London.
 
Since joining the CSII facul tv 
 extra curri cila act ivi ties included leader
ship in conducting the International Interdisciplinary Seminar in Water
 
Resources Management. lie 
also has lectured in India, Yugoslavia, and 
other coiutries in the field of governmental aspects of water resources 

management. 

-MMaxwell . Becker, Civil Engineering, was invited to visit Yonsei 
University in Seoul, Korea and at the same time invited to attend the 90th
 
Anniversary of Fwha Woman's University, said to b)e 
the largest in the 
world, having 1) colleges and ()( departments, also located in Seoul. The
 
occasion was to honor his father, I)r. Arthur L,.Becker who 
was one of the 
founders of Yonsei University and known as the Father of Science in Korea, 
and who also served many years on the advisory board of Fwha. In an 
assembly meeting attended by the l'resident of Hwha Faktang, the President 
of Yonsei !University, the former President ot Seoul National Iniversity, 
the Former Mini st er of' Educ;at ion and about: ti ity (so0) tacul ty and staff of 
both Universi ties, Max addr'essed the gro p about hi s past connect ions with
 
Yonsei and lEwha Iliversities and in hiis 
speech :aliso mentioned tire high
 
caliber work being :a rried on 
by the Co lorado State University in the field 
of wa t2r development, managenrent and research both at 
home and abroad.
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-- Dr. George E. Radosevich attended the 2nd International Conference
 
on Water Law Administration held in 
Caracas, Venezuela, 8-1'1 February 1976
 
and presented a report on 
the Resume of the 1975 Valencia Global Water
 
Law Systems Conference. lie also served as 
rapporteur to the first Conference
 
session on Water Resources Law: Anl Examination of Current S;tatus 
and
 

Recent Tendencies.
 

---Dr. F.. V. Richard son and I)r. Evan C. Vlachos attended an Organization 
for Lconomic Cooperation and Development (OECi)) meeting in Paris last March oi 
Water Resources IUtilization and Management. Three broad social science
 
problems wi thinl water 
resources development were discussed:
 

*Nationall 
 water resources policy, institutional capacity, macro
planning and investment criteria; 

*Management, administration and training, and 

*Micro-econonics of project design and implementation
 

Because of the obvious professional linkages of the OECI) meeting and 
the fo rthcoming IN Water Conference (March 1977, Mar del 
Plata, Argentina)
 
the fifty two (52) participants were briefed 
on the UN preparations for
 

the conference.
 

I)r. Richardson personal ly 
met with many of the world' s experts on
 
water resources. 
 Linkages were established with seventeen 
(17) partici

pants not onlv through contacts at the meeting but by sending copies of
 
Alan Wood's report on "Water !.i fters and Pumps 
for the )evelopinrg World''
 
to those who expressed interest 
in receiving tie publication. The replies
 
were very favorable. Several 
samples are included in Appendix ID. Many
 
of the parti cipants were also advised about the role of CI 
 in wa er 
resources development, water management, and water research. The CI) 
brochure was also distriburted. 

--.Dr. Richardson participated in a National Science Fomndation 
sponsored meeting on the CSIJ campns in July 1975 on an assessment of the 
present and potential role of weather modification in agricultural 

production. There were forty two (42) participants from across the 

nat ion. 

---A continuing source of linkages is CSIJ's team stationed in 
Pakistan working on Water Management Research. Through their highly
 
successful scientific activities 
in Pakistan important linkages are
 
maintai ned and new ones constantl y added.
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)r.Judson M. Harper, Head, Agricultural Engineering Department,
 

who has played an important part in providing personnel for the AID/CSU
 
Water Management Research project in Pakistan as well 
as providing support
 
for the 211(d) grant program on campus, made four (4) trips abroad during
 
the reporting year in 
an advisory capacity in nutrition. The countries
 
requesting his services were: 
(1) Kenya and Tanzania, (2) Syrlanka,
 

(3) Costa Rica, and (1) Bolivia. The trips were sponsored by USI)A. 
-lDr. Maurice ..Albertson, Civil Eng;ineering Department, a prominent 

figure on the CS/J campus in International affairs, Icame Co- I)rector, 
,July 1915, along with his counterpart, Co-lirector Mohammad Athaullah of 
the Institutional Development Program involving the Faculty of Engineering
 

University of Peshawar and the Col lege of IEng ineering, Colorado State
 

University. Iis program is to continue 
for the next three (3) years and
 

will cover such activities as 
faculty exchange, short-term consultants, 
graduate student exchange, in-service study, instruimeit center, and the like. 

A sample of the attention given by Colorado State Iniversity to
 

International visitors of prominence 
 to the CSII campus as a result of
 
contacts 
established throtgh meettings or other forms of communication,
 

is as Fol lows:
 

International Visitors
 

Iigh level group visit 
from Egypt on May 20, 1976 by the following 

people:
 

Dr. Abdel Aboul ATTA, Minister of Agriculture and Minister of
 
Irrigation
 

Dr. Salah EI-Abd, Senior Uhder Secretary, Mlinistry of Agriculture 
Eng. Mahmoud Saad H (di E1t;indi, P resident, )rainage Projects 
Authoritv 

Eng. Abdel Ghani Ilassan, DIirector-Genral, iigh Dam and Aswan
 
Authori tv
 
D)r. Mahioiid ,\bou Zeid, )irector, Water I)i.strihution Research
 

Inst i tute
 

Dr. M. M. (;aser, I)Irector, llydraulic Research Institute
 

Mir. R..1. Edwards, IS/AID Mission, CLiro 

The schedule or activities included: a. A visit to a small one

family fa rmI which has some irrigation. b. A visit to the CSIJ Experiment 

Station. c. A luncheon in the long's Peak Room. d. A visit to the 

CSIJ Engineering Research Center. e. A brief drive through an area with
 

sprinkler and other irrigation.
 



Following is a list of local guests invited to luncheon at the 

Long' s Peak Room who part icipated in discussions, explanations, and host 

responsibilities on the campus at the lxperiment Station, ARS, the 

Engineering Research Center, Extension Service and so forth: 

1)r. George G. Olson, Associate Vice-President for Research, CSU 

Mr. Lowell IH.Watts, I)irector of Extension Service, CSIJ 

Dr. WilLiaim R. Thomas, Associate Dean, College of Agriculttre, CSU 

Dr. Wayne F. Keim, lepa rt ment Ilead, )epartment of Agronomy, CSU 

I)r. Willard R. Schmehl, Professor, Agronomy Department, CStl 

Dr. Willi s Shaner, Associate Professor, Mechanical Engineering 
I)epartment, CSII 

l)r. E. V. Richardson, 211 d) DIirecto r, Civil Engineering D/epartment, 
CSUI 

l)r. D. B. S imons, Associate )ean for Research, College of Ingineering, 
CAJ 

Mr. Robertt F. Wlhedhee, (ol lege of Agri culture, IDirector of Inter
nat ional lPrograms 

)r. Norman A. Evans , I) rector, Env i ronmental Resources Center, CSI) 

Dr. Arnold Klute, Soil Scientist and Research Leader, Agriculture 
Research Service, Fort Collins 

Lowdermi ,\ssistant Pr'otessor,Dr. Max A Sociology IDepartment, CS 

lr. Neil (;rigg, lirector of International Education, CSIJ 

Dr. Rohert L. Moreng, I)irector of Research, Agricultuiral Sciences 
and Ass i stant I)i rector of Experi ment Stat ion 

Mr. ILrvev lohnson , Pre;ident of Water Sumpply and Storage Company 

Mr. Gayle Knott, Contv lixtension Agent, Colorado Cooperative 
Extension Service 

IDr. Robert H. I)anielson, Professor, D/epartment of Agronomy, CSIJ 

)r. L. V. Baldwin, Dean of Engineering, College of Engineering, CSIJ 

A sample of the care and follow-through hy members of the CSIJ faculty 

for the many International visitors on campus is as follows: 

-- Dr. Willis Shaner acted as host to three (3) l'eruvians from the 

Direcion G;eneral de Aguas; For a month during their visit to CSIl ini 

Septembiher 19175. One of these three, ,Julio lostao, is the director of a 

small-scale irrigation project in the Andean highlands called "Water 

Resources lProj ects to Aid Peasant Farmers i n the Peruv iarm Sierra.'' 
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CID Meetings 
The participation of CSU personnel in CID meetings is, of course, 

important particularly from the standpoint of coordination and cooperation 
in 	 carrying out research activities. The meetings are a major source for 
strengthening linkages among CID universities, other universities and 
organizations, and between the CID universities and AID/W, the sponsoring 
agency. This one for all and all for one spirit that has developed has
 
resulted in the ability of CID universities to respond positively more
 

quickly to more overseas requests for technical assistance. The CID
 
meetings held during the reporting year were:
 

C;CID semi-annual meeting, 
 .June 30 - July 1, 1975 on the IISU campus, 

Logan, Utah. CSIJ attendees were: Irs. Donal D. Johnson, E. V. Richardson, 
and M. iV. Felton, Professors George Smith and Wayne Cook. A brief format 

of 	the meeting included: 

a. 	 A business session for the Board of Trustees Monday a.m. 

b. 	 Special reports Monday afternoon consisting of 

i. 	 Discussion of Africa 

ii. 	 Viewing of a special Film on Sahel and an update on 
A I D/TAB/Agr i c. 

c. All day Tuesday was devoted to technical committees reporting 

their progress and activities. These committees are: 

i. 	 211(d) Technical Committee (meet January, April, July, 
October) 

ii. 	 I AC Committee Meet month before annual 

1 MP Committee I and semi-annual meetings 

iii. OWRT Committee (meet August, October and December) 

2. A CID technical meeting between CSJ and 11SH on December 2, 1975 
was held at 1U1 to define the cooperative effort in the SOTA report on 

low head irrigation and drainage water lift i ng , as well as on the report on 

improving the lifting efficiency of windmi 11 power pumps. Information and 
references were exchanged which will assist both Universities in developing 

their sections of the SOTA reports. 

3. C[I) Annual Meeting, Janna rV 5-(, 197h held at the Arizona Inn 
in 'lrTison. This was mainly a business meeting For the Board of Trustees. 
The main CII) act.ivities discussed were contracts with the following: Iran, 
OWRT, IBolivia and Africa. Participating from CSi were Donal D. Johnson, 

E. V. Richardson and James Meiman. 



39
 

4. CID 211(d) Directors meeting held February 2-3, 1976 at
 
Washington, D. C. to discuss on-going and new SOTA projects needing
 

funding in the future.
 

5. Board of Trustees members invited to a West Africa Conference
 
scheduled at UA, Tucson for April 11-14, 1976.
 

6. CID University presidents and members of the Board of Trustees
 
Meeting June 14, 1976 at the Royal Inn, Salt Lake City, Utah.
 

). Accumlative 

Colorado State University has long recognized that
 
linkages mean 
little unless some action or response is stimulated.
 
During the early years of the grant, CSU was aware that 
its personnel
 
were making most of the advances in establishing linkages with little or
 
nor response from the other party. 
 looking back on 
the task of estab
lishing linkages from the past six (6) years, it is almost incredible
 
the progress made over the 
last few years in this relationship. Firm
 
linkages are in evidence at 
the highest levels of LDC governments and
 
strong efforts are now being made by many L[)Cs 
to maintain or strengthen
 

their linkages with CSU.
 

c. Total Expenditures 

i. Reporting Year ... ........ $15,313
 
ii. Accumulative .... ......... 
 $80,040
 

iii. University and other sources .$35,000
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IV. IMPACT OF GRANT SUPPORTED ACTIVITIES IN ACHIEVING GRANT PURPOSE 
The various water resources programs of research and education
 

at 
Colo 'ado State University constitute one of the largest such
 
graduate programs in the world, 
 and of this a significantly large
 
number of 
specific graduate programs are committed to foreign research 
activities. Past and present utilization of 211(d) grant funds have
 
played an part in
important the development of capabi lities in technical 
assistance to forei.gn countries in water research and management. I'lle 
influx of foreign students durijng the past decade, attracted by the
 
excellent water resources programs in research and 
 educat ion, has
 
produced many 
 hone fici aI resuIlts such as: imnprovement of the libraries 
by the addition of water resources Ii.tera tu re trom other countries of
 
tile world; establi shment 
 of:CIDNFT maki ng it topossi bl e qui ck ly obtain 
information from any of the CII) universities; successful operation of
 
tile International School 
 for Water Resources for a numbier of' years;
 
improvement of langragein flstruction at tile 
 iniversitv through the
 
teaching of lnglish 
as a second lanrguage, and; uti.lization of grant
 
funds has had a beneficial effect recruit ing
on and holding highly
 
scientists aIvai lable for teaching, directing research 
 and responding
 
to overseas requests 
 for techn ical assistance. 

As indicated above, the activities srported hy the grant were 
widely spread inot only through the enlirier inrisc iences but also through 
such divergent asclisci plinies economics, and anthropology, water law,
 
and sociology resiulting in 
 increased competency, teach:ing capability,
 
and better ut i !Ii
zation of research fi nding,.
 

While the operant knowlede hase of the university is quite broad 
perhaps the most significant impact hasthe grant made, is the utiliza
tion of the operant base of know ledgte bringto into tocirs specitfic 
problems which then can he more quiclly so Ived. For exaMpI e , one such 
criticaIl focus is on the )r'oblcms of water delivery and remaoval 
systems as they affect the srmi II Frmr. Part of this f'lexihility has 
been hrorght aotrt by opportmrri ties provided ly the rant tor C'S;J 
faculty to visit folreign cont tries and pa rticipate directly with host 
country indiviumals on specific problems. As a result , there has been 
a great increase in the interest of Faculty on world affairs as well
 
as greater competence on the part of individual Faculty members in 

http:forei.gn


41
 

directing advance degree programs of foreign and domestic students
 

based on 
solving some aspect of water resources development or
 

management problem in their respective countries.
 

Not only has the impact of the grant funding led to strengthening
 

the university's competence in water del ivery and removal systems
 

but it also has had an entrainment effect in making it possible for
 
the university to respond relatively quickly to international requests
 

for long- and short-term assignments.
 

There is little doubt but that the 211(d) grant funds have had a
 
major effect on turning some of the attention of a large university
 

to assisting foreign countries in solving technical problems. Hope
fully, this broadening of the University's horizons may be continued
 

and the momentum gained so far may be maintained. To keep the momentum
 

going however, will cost the federal government only a fraction of the
 

amount 
it took to get the whole 211(d) grant program started. Way'; and 
means should be Found, through Title XlI for example, to keep the 

desirable aspects of the present and future technical assistance needs 
of developing countries avai lable. 
 Whi le state and private funding
 

are continually being sought, experi indicates such would fall
ence 

far s hort of the required amount result ing, it is Feared, in the 
lessening of the University's capabilities and competence in the 
Interna tional aspects of water resources development, management and 

research as well as the ability to respond promptly to AID/W requests
 

for technically competent sci catmists for spvcific overseas tasks.
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V. 	OTHER RESOURCES FOR GRANT-RELATEI) ACTIVITIES
 

Some of the other resources for carrying out grant-related
 

activities would include many of the departments and units of the
 

University, including the Enginece,ing Research Center, Colorado
 

Experiment Station, and other units such as 
the following:
 

1. One of CSU's educational facilities is the International School
 

for Water Resources and Associated Programs, in existence since 1967.
 

This school is administered by the College df Engineering and the
 

Department of Civil Engineering. It provides training in other phases
 

of engineering and applied sciences, although an 
emphasis is still
 

maintained on 
water resources. The School can adapt its educational
 

program to fit the needs of the individual, though to begin with, a
 

firsc degree is a requirement. A diploma is usually granted to those
 

who successfully complete one 
or more years and a certificate to those
 

studying less than a year. 
The School does not award degrees. A few
 

qualified individuals sometimes transfer fi'om 
the School to a regular
 

degree program. Enclosed is a Bullet in, A 
 _ I , 	 which describes 
in greater detail the scope of teaching and training activities of the
 

School. Appendix _.2-2 g ives 	a comlplete list of School participants 

since 	 1967 including the tollmin information for each enrollee; 

highest degree, home cow trv, fi rancial ;assistance provided by, 

length of time in school, dates, special interest, remarks, and award. 
About 	50 percent of the school's participants to date have been supported
 

through one of several UN agencies.
 

2. 	 Another CSIJ educat i ona I fac i Ii ty i s offered by the Co 11 ego of 

Agri cul tunral Sciences known as the Int erit ional1 Agri cultural IProgram. 

AI)/W is familiar with this facili ty and, through an agreement with the
 

training division of USD,\, sends most of its All participants, seeking 

fornall or informal traini g in agriciIt nral related suhiccts toi IISIA 

for formal preparati{on of inividual or .group irograns agreed to by the 

various educational instituitions in the country . The agriculitural 

lIrogran is designed to assist inicoordinatiing and supporting programs 
involvingrg rei gn stuidients, tr;inees, aiid visitors sponsored by AI)/W, 

llSA 11/Missi ons, IN agencies such as [Al), UNIIP, etc., IIL, and other 

organ iz;tions in accordance with form'ial or iniformal a,'r cements on a case 

by case hasis. Most of the foreign stiidents enro lled in the International
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Agriculture Program are seeking degrees. Occasionally, a short summer
 
course such as in Range Management, is offered, permitting both degree
 

and non-degree enrollment. Some of the 23 AID enrollees listed in a
 

subsequent paragraph are included in the International Agricultural
 

Program such as those taking Agronomy and Animal Science.
 

3. Another educational facility at CSU, not used before by foreign
 

students, but which might he useful in the future to 
help meet the
 
needs of foreign students, is the Univers:ity Center for Continuing
 

Education. 
 The Center offers a wide range of educational opportunities
 

both on and off campus to those continuing their education on a part

time or interruptal)le basis. The Center's flexible program is designed
 

to meet specifications of individuals, groups, or industries as well 
as
 
to provide traditional academic, degree-oriented courses.
 

4. Yet another educational faci lity is CSIJ's SURGE (Colorado State 

University Resources in Graduate Education). lere, videotape brings 

CSIJ's educational resources to business, industry, and research
 

organi zat ions.
 

5. The [Universitv also has an Office of International Education.
 

Though this office is primarily concerned in teaching the American
 

student in the general areas of international and intercultural
 

relations, 
the size and scope of teaching, and research activities,
 

aids greatly the growirig.educational program for the foreign student.
 

Among the approxi matelv ],bI) faculty inembers at CSIU, more than 55
 

foreign "niversities in 26 countries are repros.ei, ted. In addition,
 

numerous facultv members are coutinuallv returning to foreign 

countries for advanced study and research. Also, a number of CSIJ
 

faculty iubl e -',; whose pecialized training has been in areas of 

internat inral concern, have d ist ingu ished themselves national ly and 

international ly. The Office or International Education of CSU supports 

a Foreign Student Advisor who provides very valuable services to the
 

foreign sturlent. While the (IE is not primarily concerned with the
 
foreign student, the program has had a favorable impact in making the
 

campus a genial and helpfuil host to foreign students as well as to
 

fulfil an important ele, ent of the International Education Program at 

Colorado State Uni ver:si ty. 

http:repros.ei
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6. Major water related projects which have grant 

are as follows:
 

Froj ect 


Water Data 

Water Availability for the White River Basin 

Water Rights Tabulation 


Hiways in the River Environment 

Animal Wastes and Runoff... 

Irrigation Return Flow 


Agricultural Salinity Control 

Water Quality and Oil Shale 

Hydrology in Mine Spoins 

Salinity Control Technology 

Water Resources Management in Sub-Humid Areas 

Utilization of Water Resources 

Automated Control for Sewer Systems 

Water Quality Problems in the Upper Colorado Basin 

Sub-Surface Iydrologic Model 

Water Recreation on High Country Reservoirs 

Development and Expanding Stream Aquifers 

Improved Water and Land Use 

Role of Water Reuse 

Snow Moisture Equivalent 

Strata to Store Water 

Salt Content/River Basin, California 

Coordinating Water and Energy Strategies 

Channel-Characteri zat ions 

Sedi ment from Small Watersheds 

Orographic Snowfall 

Water Supply Analysis 

Entrapment of Air in Ground Water 

Stochastic Water Resources Processes 

Channel Observation 

Water Resources in Karst 

Large Scale Combined Sewer Systems 

related activities 

Funding Agency
 

CERI 

CERI 

CERI
 

Dept. of Transportatior 

EPA 

EPA
 

EPA 

EPA 

EPA 

EPA 

AID 

AID 

OWRT 

OWRT 

OWRT 

OWRT 

OWRT 

OWRT 

OWRT 

OWRT 

OWRT 

OWRT 

OWRT 

ARS 

RMF/RES 

USFS 

ACE 

NSF 

NSF 

NSF 

NSF 

NSF 



45
 

Proj ect Funding Agency 

Water Resources Engineering NSF 

Pipeline J. M. Corporation 

Cooling Pond Bechtel Corporation 

Hydraulic Gradient Test G. E. 

Evaluation of Recharge FEC 

San Luis River Basin SLW 

Instream Flows University of Wyoming 

7. The Board of the Colorado Association for International Education 

(CAIl) is made up of participants from eighteen (18) universities, 

colleges, and institutions, seventeen (17) of which are in Colorado. 

The association is organized for the purpose of enabling the institu

tions of higher education to develop cooperative programs in the field 

of international education. 

At the present time CA li is developing a computerized information 

retrieval system for the purpose of compiling an information bank of 

the international experiences, talents and interests of faculty members 

in the member institutions. This will identify those faculty members 

wl:o are interested in activities and assignments of an international 

nature. It also identifies the competence and expertise available for 

international activities. 

S. Major water related projects undertaken by Colorado State University 

sponsored by the State Experiment Station are as follows: 

Water Resource Optimization 

Experimental Practices, Return Flow, Salinity and Crop Yields 

Systems of Management for Optimum Water Utilization 

Drainage lesign Criteria 

Salinity Control Irrigation 

The total State Experiment Station budget for sponsored research 

work carried on by CSU amounted to about $494,000. 



46
 

VT. UTILIZATION OF INSTITUTIONAL RESPONSE CAPABILITIES IN
 

DEVELOPMENT PROGRAMS
 

A. Requests for Assistance (Tables 1I1-A and III-B)
 

The utilization of institutional response capabilities as
 
shown in Table 111-A and 111-B includes mainly grant-supported activities
 
and the technical services of individuals supported in pert by 211(d)
 
grant funds. All AID requests are reported and all non-AID requests
 
for assistance in LDC development programs. See pages 54 and 56. 

B. Specific Information
 

1. Following are several classifications of full-time foreign
 
students registered at CSU as of the Spring Semester of 1976:
 

a. Alphabetical listing and number of foreign students 
-

Number of 
 Number of

Country Students Country Students
 

Alphabetical listing
 

of Foreign Students
 

AF/Afghanistan 
 7 IZ/Iraq 12
 
AG/Algeria 2 
 EI/Ireland 1
 
AS/Australia 
 5 IS/Israel 7

BG/Bang ladesh 
 1 IV/Ivory Coast 1
 
BR/Brazil 
 13 JA/Japan 9

CM/Cameroon 1 ,JO/.Jordan 4 
CA/Canada 13 KE/Kenya 2
 
T/Rep. of China 35 CB/Khmer Republic 
 1

CO/Colombia 3 
 KS/South Korea 5
 
CS/Costa Rica 
 1 KH/Kuwait 4 
DA/Denmark 2 LY/L ibya

DR/D[ominican Republic I MY/Malavsia 

33 
1 

[iC/Ecuador I MX/mexico 10 
EG/Egypt 
 3 S/Micronesia 1 
ET/Ethi opia 9 MO/Morocco 2
 
FJ/Fj ji 
 1 NL/Nether lands 9
Fl/Finland 1 Nl/Ni caragua 1 
FR/France 
 NI/Nigeria 7
 
GW/West (;ermany 2 NO/Norway 2 
GIl/Ghana 2 PE/Peru 3 
GT/Gua temal a 1 RP/Phi 1ipp ines 1
 
IO/Ilonduras 1 
 PK/Paki st an 19
 
llK/Hong Kong 
 10 PR/Puerto Rico I

IIU/Ilhngary 1 SA/Saudi Arabia 10
 
IC/Iceland 
 1 SF/South Africa 1
 
IN/India 10 
 SP/Spain I
 
IR/Iran 
 28 C/Sri Lanka (Ceylon) 3
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Number of
 
Country Students
 

SU/Sudan 9 Total number of students 371 
TZ/Tanzania 2 Total number of countries 65 
TH/Thailand 18 Total number of new students 52 
TS/Tunisia 2 
TU/Turkey 6 Ph.D. Candidates 120 
UG/Uganda 1 Master Candidates 186 
UK/United Kingdom 2 Non-degree 26 
VE/Venezuela 19 Undergraduates 39 
VS/South Vietnam 4 
YE/Yemen Post-Doctoral, Researchers, 

Visiting Faculty & Practical 
Trainees (46, included in above 
listings) 

b. Breakdown of student enrollment by academic classifica

tion, sources of support, and by College and Department:
 

Academic Classification 

Undergraduates 39 

Graduates 332 

Masters candidates 186 
Ph. D. candidates 120 
Non-degree 26 

332 
TOTAL (full-time students only) 371 

Sources of Support 

Full scholarships from Home Governments of 
insti tutions 124 

Full scholarships fromn.nited States 
agenci es 14 

Full scholarships from U. S. Government 
(Ali AID) 23 

Full scholarships from private foundations 
and organizations 8 

Rockefeller 3 
Ford 2 
Rotary International 2 
Other 1 

CSU Graduate Assistantships 84
 

GRA' s 75
 
GTA's 9
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CSU Athletic Scholarships 

CSU Tuition Waivers 

4 

10 

Tuition Waiver 
Joint programs involving 

CSU tuition waivers 
CSU-US Govt/Home Govt 

LASPAU 
AFGRAI) 
1it 

1 

3 
4 
2 

Students who are 
support or other 

self-supported (family 
private sources) 104 

371 

C. Breakdown by College and Department: 

By College: 

By Department: 

Agricultural Sciences 42
 
Business 


Engineeri ng 
Forestry and Natural 
lome Economics 
Humanities and Social 
Natural Sciences 

17 

143 
Resources 37 

10 
Sciences 39 

32 

Vet Medicine & Biomedical Sciences 29 
Professional Studies 11 
Intensive English Program 11 

371 

Civil Engineering 73
 
Agronomy 26
 
Economics(incl Agric. Economics) 22
 
Agricultural Engineering 19
 
Business 17
 
Electrical Engineering 17
 
Mechanical Engineering 15
 
Range Science 14
 
Intensive Eng lish 11
 
Animal Sciences 10
 
Clinical Sciences 10
 
International School 10
 
Atmospheric Science 8
 
English 8
 
Fishery and Wildlife Biology 8
 
Chem is trv 
Horti cul ture 
Mi crob i ol ogy 
Educat i on 
Forest and Wood 
Mathematics 

6 
6
 

6 
5 

Sciences 5 
5 
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Pathology 
 5 
Physics 
 5
 
Sociology 
 5
 
Statistics 
 5
 
Biochemistry 4
 
Earth Resources 4 
Food Science and Nutrition 4 
Physical Education 4 
Physiology and Biophysics 4 

By far, the greatest student enrollment, 30 percent is in the 

College of Engineering, and of this, 20 percent are in the Department of 

Civil Engineering. 

2. Number of On-Campus Visitors or Consultations
 
No accurate statistics are available regarding on-campus
 

visitors or consultations specificially 
related to water research,
 
developnent or management. 
 In many cases of individuals of groups 
visiting the campus or attending conferences sponsored by CS/J, water 
is a vital component of topics discussed. Nor has it been possible to 
separate, accurately, the number of domestic from the number of foreign 
visitors. In one conference alone, an Engineering Education Conference 
where a number of topics were di:scussed including water and energy 
development, two thousand (2,900) people attended of which it is
 
estimated 
 ten percent (10%) came from foreign countries. Other small
 
conferences on campus sometimes were attended by a 
 few foreign visitors 
interested in some phase of water management. A smaller number of 
foreign individuals or groups (less than 6) from such countries as 
Russia, Italy, .Japan, Korea, India, Pakistan and from various countries 
in Central and South America visiting the campus primarily for water 
information might amount to one hundred (100) or thereabouts. Some of 
the above foreign visitors have been directed to the University by 
CSU contacts or linkages with foreign personnel interested in water 
research or development or by U. S. federal Agencies having water 

management responsibilities.
 

3. Known Use of Research Developed Under Grant 

Since October of 1975, two (2) CSt librarians hove made 
more than 1,000 index entries which print out into separate indexes by 
author, title, subject and geographical area. This index promises to 
be a powerful tool maximizing and maLi ng available to the CII)NET 
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community, the strong literary collections at Colorado State University.
 
Further, the librarians were trained in different skills requ:ired to 
implement the computer processes which resulted in CSI's ability to
 
enter effectively into CIDNhT computerized information center making
 
more easily available, in much less time and 
 cost, valuable information 

formerly virtually unobtainable. 

GraMt fund ing was original ly uti li zed to obtain the services of 
Victor Koel zer, a high ly qual i fied water management sc ientis t, as a 
member of the CSU facu Ity and D)irector of the Internat iola I School for 

Water Resources and Associated Programs. Subsequently, the entrainment 

effect of the 211(d] grant on the CIJ campus helped t:o obtain the
 
technical support needed by the Intc rnat ional 
 School for its continuing
 
educational services. The International School has no Faculty of its
 
own, but utilizes the 
 regular factulty in the various departments of the
 
nine colleges on campus. The school is entirely state funded and no
 
211 (d] grant funds are ut ili zed. 

While formerly financially supported, open seminars, now at no 
cost to the 211(d) grant program, are held on issues in International 

Agri cu ltura I Deve lopment. 

Dr. Willis W . Shaner, Mechanical Engineering )epartment, developed 

a computer program for carrying out Financial and economic analyses of 
investments in smal l scale irrigation projects in Peru . Two Ph. D. 

candidates ;re presently studying, analyzing, and determining through 

optiii zat i on processes i mnprovemen ts to the met-hodo logy used i n eva luating 

small-scale irrig.ation projects last year in Peru.
 

Dr. Shaner init i;ited a 
 course on "[Deve loplent 'lanninIg for Develop
ment Countries" including instructins in project evaltmtion. This 

coturse has been iitt eu ,rated reCg amito the lar nivt ersi ty cu r riculum. In 
addition to the above, a foI low-uI) course, if approved, wotlId be given 

this fall to a small roup of gradmate stuments specializing in ecomomic 

developent. C;ne stdies ofwotid1(1 )e a ly v zed and tite techniques 

analysis proposed by IIN It), ( I) , aid the World Bank wotuld he stutdied. 

Dr. Shaner al so pa ricipat ed in t h plannin g ()r an on-.site training 

course in Linma, Pert" on the transfer" of modern tIlmhods oQ sys;titems 

analysis in water resources development. 
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In 
addition to being the main instigator of the first world
 
conference ever 
held on (Global Water Law Systems last year in Valencia,
 
Spain, Dr. George F . Radosevich was 
also 	the prime mover in arranging

for the 2nd International Water Law Conference in Caracas, Venezuela, 
February 8-1,4, 1976. 

The recommendations made by 
)r. Robert C. Ward and Mongkol
 
Chotisasitorn 
in their study "Water Mlanagement 
for Small Irrigation
 
Reservoirs 
in Northeast Thai land" have been accepted :rnd utilized by
 
the Thai land Government.
 

r. 
i illiam I. Hart, Agricultuiral Engineer devised an irrigation

schedule for 
Peru. 
 Dr. Hart pointed out that irrigation scheduling
 
has as 
its obje'ctive the management of water so that 
it is applied only
 
at the time and in the amount needed. 
 Uhider this principle he made
 
recomnendat ions sui table 
to variouls areas and conditions exist i ng iin
 
Peru.
 

Dr. Everett V. Riclhardson , Civil IEn, eiering, was the 
team leader
 
for a group oF CSIJ scientists 
sent to Egypt by AID to determine the
 
necessity o r initiating an On-Farm 
 ater Management 'rogram. The team
 
members other than Oir. 
 IRichardson 
were 	Drs. W. Clyvma, W. R. Schmehl and 
IV. 	W. Shliner.
 

)r. 
 Ilubert .J.More l-,etoux, Civil Eng ineering developed the
 
following courses:
 

*Land and 
 Water Resources Dievelopment
 

G;iven 
as a 	post graduate conrse at 
the Centro Interamericano de 
lDesaroll0 Integral de Aquas Y Tierras, Merida, Venezuela.
 

*Systems Pl
lanning, with Retferenc e to (;round Water Resources 

Given as a graduate course at the Uhniversitv ofr Roorkee,
 

Roorkee , India.
 
The following state-oF-the-,:rt 
 studies 
have been coupleted and
 

disseminated. 
Many 	of these SOTA studies 
are now being utilized by LDCs. 
*Water I Fters and Pumips for the l)eveloping World
 
*Optimal Irri 
 gat ion De ci sions with Limited Water 

*Water Coniservation P ractices for IOrY land Fa rm i ngm'

*Geology and Water ResouIrce Syste\5Im or the Indus Pl ains
 

*Nethodiloy for the Select ion and Tirming oF Water Resources 

Projects to Prom te Nat i onalI Economri c I)eve loprment. 
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*Numerical Model of Flow in a Stream-Aquifer System
 

*Sediment Stable Canal Systems
 

4. 	Significant Graduate Roles
 

The following is a sample of recent graduates who have
 

assumed positions of leadership and responsibility in government,
 

the educational field, or in the private sector:
 

Dr. Larry Caswell --- University Professor 

Dr. Herbert G. Blank --- All) 
Dr. Mohaimnad T. ChaUdhry --- Engineer, WAPDA, Pakistan 

Dr. Alfred J. Tamburi --- iniversity Professor 

Dr. Catherine E. Kraeger Rovey --- Iniversity Professor 

Dr. 	 Wendim-Agegnehu Lemma --- Engineer, Private Sector 

5. 	 Professors Working on l)evelopment Programs 

a. 	 Reporting Year 

Dr. Everett V. Richardson 

Dr. William E . Hart 

Dr. George F. Radosevich 

Dr. Willard R. Schmehl 

Dr. Willis W. Shaner 

The 	 above and other faculty members working developmenton 

programs and eligible for advisory or consultant service are listed 

in Section VII, Page 2, including for each, a brief statement of his 

field of expertise. 

b. 	 Utilization of Colorado State University's Competence 

Very briefly, the utilization aspect of the University's 

competence would include such act ivi ties as: 
*Use of specialized services of Dr. I. V. R:ichardson, Dr. Max 

Lowdermilk, Marjorie Rhoades and Barhara Burke to help develop a CID 

information network system. 

* Continuation of the International School for Water Resources and 

Associated Programs with Professor Victor Koel zer as its Director, 

supported entirely by CSU and utilizing the regular faculty from the 

nine (9) colleges on campus. 
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*Open seminars, conducted by professors and graduate students on 

issues in International Agricultural Development.
*Release of Dr. Willis W. Shaner's time developto a computer 

program for small-scale irrigation projects in Peru, consulting
projects in Honduras and lgypt as well as initiating a graduate course 
on "Development Planning for Developing Countries."
 

*Dr. George F. Radosevich, initiated 
the first World Conference 
ever held on ";lobal Water Law Systems" last year at Valencia, Spain,

and followed through this 
year by a 2nd International Conference at 
Caracas, Venezuela.
 

*Utilization of experienced 
 faculty, i .e., those having lived and
 
worked in foreign countries, to prepare 
 or guide SOTA studies on water 
resources development, management and research useful to the snall
 
farmer.
 

*The University has made excel lent 
 progress towards responding
 
quickly to requests 
 for technical assistance to LDCs, either directly
 
from AII)/W or through 
 CID. Over thirty six (36) faculty members are
 
now available.
 

*(olorado State University's 
 success in the International Education 
program, stimulated in part by the 211(d) grant, can be measured by
the highest award the Mexican government can give to individuals in
 
recognition of service 
 to that country and to humanity - the Order of 
the Aztec Eagle, Commander Degree - bestowed upon the President of 
Colorado State University, )r. A. R. Chamberlain in recognition of 
CSU' s cooperat ion wi th Mexican educat ion officials in the areas of water 
resources, agriculture and veterinary medicine. 



TABLE III-A
 

Requests for Assistance Received During Reporting Period July 1, 1975 to June 30, 
1976
 

A. Requests Attended
 

Description of Request 
 Whom did you Who Requested Who Funded Size of Effort 
 Results of Assistance
for Assistance 
 Assist? Assistance lAssistance! Dollars Man/days
 

Investments in Small-
 governments Peru 
 AID i$ 5,000 45 Developed computer program f6r
scale Irrigation Proj. USFA, farmers 
 carrying out financial and econ
mic analysis of small-scale
 
irrigation projects


Systems Analysis in governments 
 Peru AID $15,000 30 Training of 30 Peruvian Engineers
W.ater Resources PlanningiUSFA,farmers 
 in six professional areas.
 

Second Int'l Conf on 
 governments Venezuela,etc. 
UN, AID, $2,000 
 Transfer of knowledge on Global
Water Law Admin. 
 'USFA, farmers 
 others 
 Water Law Systems
 

Water Code for the 
Gov't of Baluchistan 

governments 
farmers 

Baluchistan AID $3,000 30 The Water Code is still underconsideration by Government of 

Irrigation Scheduling 
ror Peru 

Water Mkanagement for 
Small Irrigation Res. 

I 
governments 
rarmersI 

governments 
farmers 

Peru 

Thailand 
4I 

AID 

AID 

I 

$5,000 45 

_management 

$6,000 70 

Baluchistan. 

Irrigation tcheduling now improved
resulting inbetter water 

practices 

Encourage government assistance 
to small farmers 

institutional Develop- igovernments 
ment in Saall Irrigatonarmer 
Rese'rvoirs tidefrdrscussion 

Honduras AID $5,000 45 Loan proposal and scope still 
under discussion 

On-Farm Water Manage-
ment Project for 

Egypt 

governments 
farmers 

AID 

AID & 
Egypt AID $30,000 120 

p 
In process of activation 
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Table III-A (continued)
 

A. Requests Attended (continued)
 

Description of Request 

for Assistance 


Reservoir Sedimentation 

in the Philippines 


Land & Water Resources 

Development 


Systems Planning with 

Reference to Groundwater 

Resources 


Expansion of CID/AID

Bolivia Team 


Niger Cereals 


Consultation ir1 Field 

of Polmology 


Iran Team 


Whom did you 

Assist? 
 f 


governments 

farmers
 

goverments
 
farmers 


governments 

farmers 


governments 

farmers 


governments 


farmers 


governments 

farmers 


governments 

farmers 
 I _ __ 

Who Requested 

Assistance 


Philippines 


Venezuela 


India 


AID/CID
 
Bolivia 


AIDgCID
 

Niger 


AID/CID 

Bolivia 


AID/CID
 
Iran 


.ho Funded ISize of Effort
 
Assistance Dollarsl 1an/Days 


ECI $ 2.500 15 


Venezuela $ 1,500 15 


Ford I 
Foundation S10,000! 90I 


AID 


AID 


AID -

AID -

Results of Assistance
 

Consultation and linkages
 

Lectured post graduate students
 

Developed and taught course in
 
Systems Planning with reference
 
to ground water resources
 

Too early for results
 

Being activated
 

Planning, evaluating and
 
implementing program
 

Economic evaluation
 



TABLE III-B
 

Requests for Assistance Received During Reporting Period 1 July 1975 to 30 June 1976
 

B. Requests Not Fulfilled
 

Description of Request 
 Mhom did you Who Requested 'h° Funded l Size of Effor 
_ Why Not Met?for Assistance 
 Assist? I Assistance Assistance! Dollars Man days,
 

Director, Hydraulic 

Research Station, Wad 	

Sudan Gov't - - - 'Original Director decided
 
thru UNESCO 
 to stay on
 

MedLInt, Sudan 

Prop)osal on Wa.ter 

Effi ci enc-Coo. GovernmentPropoelc oonPakistan 

- Under conderation by NSF 

Positions Available in 
 College of 
 _College of Petroleum & 	 Petroleum &-
 No response to this type
M-inerals in Dhahran, 
 Minerals, S.A.
Saudi :\rabi-a	 of job opportunity.
 

.P 1 . i ii:l 
Pri :,)r~ ixtensior -Bechtel 
 Corp. 
 Under consideration 

..:r-ic. 
 thru Algerian
 
:I atia?:Government
i 


Ranae Water 
 African Bureau Notice received too late.
to AID- - - Interested faculty alreadythe Cameroons 
 of Cameroons 
 fcoranited. 
Roorkee University governments Ford o


I Roorkee University cancelled
 Water Resources Trainin farmers lIE/UN 
 Foundation $10,000 60 because grant terms could not
 
,be met
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VII. NEXT YEAR'S PLAN OF WORK AND ANTICIPATED EXPENDITURES
 

General
 

The extended 211(d) Grant Work Plan covered slightly more than 
a 
two (2) year period, i.e., from May 23, Yq75 to June 350, 1977. Next 
year's Plan of Work discussed below, therefore, covers the second or the 
last year of the grant. 

In the following pages, Table 1 shows the CSU Staff Consultants
 
and Fields of Interest. 
Table 2 gives a descrip~ion of each of the five
 

(5) outputs and the means 
of verification.
 

Next year's Plan of Work is based upon the desired outputs and is
 

discussed below as 
follows:
 

1. Information Capacity 

A. Library Acquisitions
 

Library acquisitions in the field of water delivery and
 
removal systems to 
improve food production and the 
living conditions for
 
the small farmer will 
continue to be made by Colorado State University.
 
Hlowever, some books and periodicals will be purchased for staff per
sonnel working on the grant in order to get 
a relatively quick response
 

to their needs.
 

B. Information Storage and Retrieval Systems
 

About 1000 citations were incorporated into the computer
ized information storage and retrieval system last year. 
This next year
 
it is planned to add 200(0 
or more 
citations to the computerized system.
 

Special attention will e given to 
the CIDNIT System with our librarians
 
working very closely with the other CIH) universities.
 

C. Dissemination of Publications 

Each year many, many reports Bre published by the nine
 
colleges, the experiment station, and by private publishing firms. 
 Last
 
year several hundred of these reports were disseminated to LDC researchers
 
and libraries, FAO, AID missions, CID members and others using funds
 
from the Prant. This activity will he continued this next year. 

2. Education and Tra ining 

A. Internatioun;al School fo.r WIe' ResourcFes 

The International School 
for Water Resources is supported
 
by Colorado State Iniversity with 
a hal '-time di rector who spends his
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time interfacing with the officials from AID missions, FAO, LDC's, UNDP, 
donor agencies, etc., making them aware of the course contents and
 
availability of this school. The director designs course programs for 
tLe students; and interacts with varicus government bureaus and con
sulting firms such as Bureau of Reclamation, Corps of Engineers, Agri
cultural Research Service, and Geological Survey to obtain specialized 
training for the students. The director of the 211(d) program helps
 
with the advisory and with contact with the 
 LDC's, donor agencies, and
 
potential 
 training centers. No 211(d) funds were utilized last year for 
the International School and no man months from the grant are budgeted 
for next year for this activity but some consulting services and travel 
of the director may be paid for if necessary. 

B. 	 Watershed Short Course 

The primary responsibility for preparing a watershed short 
course to train the middle manager and tax level policy maker on the
 
importance and need of watershed management to prevent erosion and in
crease food production has been taken 
 by Arizona University in coopera
tion with the other ClID universities. CSU maintained contact 
with AU 
during the reporting year by telephone bi.monthly, 211(d) director's 
meetings and at the CI) meetings. CSU will continue to cooperate with 
AU in the development of this short course. 

C. 	 Irrigation Water Delivery and Removal Systems 
Work wi 11 continue on the development of a short course on
 

the practical aspects of irrigation 
water delivery and removal systems. 
Emphasis will be to training middle management and top level policy 
makers on the importance and role of proper management of water delivery 
systems to increase crop production and to decrease drainage require
ments. Arizona University and Utah State University will continue to 
cooperate in the development of this course. 

1). On-Farm Water Management Short Course 

A short course in the practical aspects of on-farm water 
management is nearing completion by Utah State University. CSU will
 
continue to work with IISU on the development of this course. 

E. 	 Project Planning Shqrt Course 

In response to several requests by students from LDC's, 
W. W. Shaner developed a course entitled "Planning for Development." 
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Subsequently, he presented a shortened version of the 
course in Peru.
 
The 	 course in Peru was sponsored by the Peruvian Ministry of Agriculture 
and USAI[D/Peru. This next year Shaner will develop a syllabus or manual 
for 	the course for presentation in LDC's. 
 'Tile title will be "Project
 
Planning for 	Developing Economics." 

3. 	 Expanded Knowledge Base 

A. 	 Waterlogging and Salinity Control
 

During the past 
year several state-of-the-science reports
 
were completed. Also, draft
a state-of-the-art report on methodology
 
for investigating waterlogging 
 and 	 salinity problems was completed in
 
July of this year. Ilowevor, with 
 the resources available it will not be 
possible to adequately prepare a definitive SOTA on this important
 
subject in the remaining time of the 
grant. Therefore, th:is next year 
will be spent on finalizing the SOTA on "Investigating Agriculture 
Waterlogging and Salinity Problems." Additional funds will be requested 
to finish the SOTA on Waterlogging and Salinity Control. 

B. 	 Sediment Control
 

A state-of-the-science 
 paper describing the sediment problem 
at the lower end of the irrigation system and on the farm will be
 
produced. The paper wi.]1 
 use sediment transport equations to illustrate 
why sediment is such a problem at the lower end of the system and will
 
describe methods to alleviate the sediment problem on 
 the small farms. 

A draft report was completed in June 1976. The final reports will
 

be prepared by May 1977.
 

C. 	 Water Delivery--Rules and Procedure
 

Working with 
 Utah State state-of-the-art papers delineating
 
various legal and administrative systems 
 and pointing out the constraints, 
advantages and disadvantages of each system will be prepared. One paper 
will be the proceedings of the Global Water Law Conference that CSU 

presented in Spain in collaboration with listi and the University of 
Valencia, Spain. A specific paper was prepared describing the influence 
of Moslem Water Law and its influence on Spanish Water Law and the 
irrigation system of Spain. An additional SOTA on this important 
subject will be prepared this year. 

D. 	 Pumping Systems 

The state-of-the-art report on waterlifters for irrigation 
will be completed this year. The literature review has been completed 
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and 	a report furnished to AID. Emphasis in the SOTA will be placed on
 
the 	simplest moans of waterlifts such as the windmill, hand pump,
 
Persian wheel, etc. and will consider the efficiency and energy aspects
 
as related to the small 
farmer, The resulting document will be 
a thoroug
 
review of all available sources of information and will delineate prob
lem areas, potential solutions and recomnend research 
areas. A pre
liminary report was finished by Allen Wood in June 1976. 
 The final
 
report will be completed by the end of 1976.
 

Hi. E~rosion C:ont rol
 

Colorado State University will cooperate in the prepara
tion of the state-of-the-art paper described in Arizona's Work Plan.
 

F. 	 On-Farm Water Management 
Colorado State University will participate in the prepara

tion of state-of-the-art reports 
on on-farm management.
 

4. 	Advisory Capacity
 

A. 	Consulting Service
 

Grant funds will 
be utilized to provide consulting ser
vices in emergency situations whore individuals are needed on very
 
short notice and when other instruments cannot be used without causing
 
unacceptable delay. Table
1 lists CSU Staff Consultants. 

B. 	Release Time
 

Funds are budgeted in the grant 
to provide release time
 
for a faculty member to respond to AID's request for consulting service.
 

C. 	Improving Advisory Capacity
 

It is anticipated that top AID or other personnel will be
 
available to present one week short 
courses to be attended by CID
 
University personnel. 
 These short courses would be designed to im
prove the competence of the university personnel in the areas 
such
 
as project planning and design. 
 It is expected that several members
 
from each CID Ilniversity would attend such short courses. 
 Presently,
 
no funds are allocated for this activity. A supplemental appropriation
 
may be requested for this activity once the 
courses and sites at
 
which the course is to be taught are identified. The first course is
 
expected to be presented in April, 1976.
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S. 	 Linkages and Networks 

A. 	 CII) Support 

CID 	 will promote meetings where CID engineers and scientists 
will meet and exchange views, the results of their scientific work, and
 

discuss LDC problems.
 

This will be a working symposium, where people working on mutual
 
problems will 
get together. State-of-the-art problems will be dis
cussed. 
 Items of discussion will include present objectives, future
 
objectives and present status of programs with regard to the LDC. 
 It
 
is expe'cted that the soils consortium will also take part in these
 

meetings.
 

B. 	 Establishing Linkages 

Money is budgeted for salary and travel of faculty members 
to establish viable linkages with CID, LDC's Tropical Soils Consortium,
 
research and service organizations, FAO, and other regional agricul
tural organizations. 
 Faculty members will be expected to develop
 
linkages with regional agricultural organizations and LDC institutions
 
for use 
in developing data for state-of-the-art statements and will
 
contribute data generated through these contacts to such studies in
 
which CSU is involved. Where possible CSU's sabbatical leave policy
 
will be utilized in the development of these linkages.
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TABLE I. Colorado State University Staff Consultants
 

Name 
 Field of Interest 
 Function*
 

William T. Franklin 	 Diagnosis and reclamation of salt-affected soils; 1,2,3,4,5,6 
water management related to water quality and 
soil fertility; soil mineralogy
 

Neil S. Grigg 	 Water resources, water supply, urban drainage, 1,2,3,5,6
 
flood control, water management, hydrology
 

William E. Hart Irrigation systems, drainage, waterlogging, 1,2,3,5,6 
field machinery 

Robert A. Longenbaugh 	 Groundwater hydrology, hydrology, water 
 1,2,3,5,6 
resources, operations reseirch or systems 
engineering 

Max K. Lowdermilk Extension work, irrigation systems planning, 1,2,3,4,5,6 
water management, adaptive crop research 

Kalid Mlahmood 	 Alluvial channel mechanics, river control, 1,2,3,5,6 
hydraulic structures on alluial channels, 
model studies
 

David B. McWhorter 	 Theoretical and practical aspects of flow in 
 1,2,3,5,6
 
porous media and groundwater 	 hydraulics and 
hydrology
 

H. J. Morel-Seytoux 	 Hydrology, resourceswater planning 	 1,2,3,5,6 

G. E. Radosevich 
 Water law and administration, 	agricultural law, 
 1,3,5,6,7
 
environmental law, economics of natural
 
resources
 

E. V. Richardson 	 Experimental fluid mechanics, turbulence and 
 1,2,3,5,6,7
 
diffusion, open channel flow, fluvial hydraulics, 
fluid measurement, stream morphology and water
 
management 

James F. Ruff 	 Hydraulics, hydrodynamics, hydraulic structures, 
 1,2,3,5,6
 
remote sensing, open channel flow, closed con
duit flow
 

Willard R. Schmehl 
 Soil fertility, clay mineralogy, soil management 1,2,3,4,5,6,7
 

Edmund F. Schulz 
 Hydrology, flood runoff, small watershed hydrology, 1,2,3,5,6
 
water resources, and flood plain planning 

Willis Shaner Water resource planning, engineering economics 1,2,3,5
 

Gaylord V. Skogerboc 	 Waterlogging, salinity, irrigation systems, 
 1,2,3,5,6
 
water measurement, drainage 

Daryl B. Simons 
 Erosion and sedimentation, 
river mechanics, 1,2,3,5,6,7
 
hydraulics, stable channjel design, open

channel flow, flood control and navigation, 
water resources development, stream gaging, 
hydraulic structures 

'Numbers under the heading Function refer to the following: 
1) Problem identification and analysis
 
2) Program or project design
 
3) Education and training
 
4) Extension
 
5) Advisory capacity and professional backstopping
 
6) Research
 
7) Eivaluation of mission program
 



TABLE I. 
 Project Purpose, Objectives (Outputs and Means of Verification)
 
Narrative Sammary 

Pron ect Purpose 
1o naintain and sustain :in insti-

tutienal res:oznse capability in 
water delivery and removal prac-

tices and systems with special

emphasis on improving the 


quality of life of the small
farmer in the ULC's. In 


cooperation with CID to focus 
on problems of watershed 

management and on-farm water 

management 


Project Output
Information Capacity. 


Collection evaluation and 


mation related to water 


resource utilization 


Froject Output 2
 
Ldication and Training
 
Several short courses will 

be developed and use will 

be made of on-going activities
such as SURGE and the Inter-

national School for Water 

Resources 
 rResources. 


Obtectively Verifiable Indicators 

a) Colorado State University is recog-
nized as a center of excellence for 
information, personnel, adaptive research 

and knowledge on water delivery and re-

moval 
systems, watershed management 


b) Continuous and significant involve-

ment and linkages with I.DCinstitutions

c) Linkages and networks with other 

significant institutions working on 

food production problems in the LDC's 


a) Distribution of reports documenting 


research results 


h) Expand printing and publication 


capabilitiesc) 

c) Increase the site of the library 

collection on water delivery and re
moval systems.
 

d) A developed information storage
 
and retrieval system
 

a) Development and revision of courses 

b) Increase of students 
from LUC's in 


both conventional gradiate training
and International School 
for Water 


R !u eveop,_.;it and presentation of 
short 
courses aridtraining sessions 

on drainage and delivery of water to 

the sm;all farmer. 

d) Development of contracts 
to im
prove training in L.C's research in-

stitutions and universities, 


e) Seminar in a LDC on soil and water
 
management for erosion control
 
f) Global Water Law Conference in
 
1975 to develop an understanding of
 
legal and administrative constraints
 
on water delivery and removal
 

Means of Verification 


a) Peer evaluation 


b) Record of utilization 


c) Annual report
 

a) Annual report and 
on-


site visitation, 


b) Receipt of publications 


Documentation of data
 
storage and retrieval programs.
 

a) Annual report with specific 


numbers and examples of accom-

lsmtsedciosohafuswllb
 

plishments,

b) Number of students and 

countries using International 

School 

c) Final reports on seminars 

or conferences.
 
d) Symposium 
proceedings
 

e) Manuals developed for short
 
courses
 

Imrortant Assumption 

a hat additional capabilities by

staff increases or improvements will
result in a gradual increase in 

utilization.
 

b) Uiliati onwill increase
 

available funding and staff
 
capabilities. These in tun, will
 
increase utilization..
 
c) That meaningful problems will
 
be identified in the LDC's and
 

adequate adaptive research will
 
be performed.
 

a) LDC's, CID and donor agencies
 

will provide inputs and utilize
 

the information system
 

a) 
There is a need and demand in
 

the LDC's for the training and
 

education so that funds will be
provided for students to participate

in the training.
 
b) Cooperation by LZC institutions 
for training and education programs.
 



TABLE IH. (Cont'd)
 

Narrative Su-rmarv 


Project Output 3
 
Expanded Knowledge Base
 
Emphasis will be plac.d 

on state-of-the-art and 

problem identification 

relating to small farms 


Project Output I
 
Advisory Capacity
 
Advisor- and consultant 

capability for AID, LDC's, 

consulting firms, World

Bank and other donors, 

Provide release time, 

allow faculty to respond 


quickly to a consulting

request. 


Objectively Verifiable Indicators 


a) Identification and evaluation of 

practices utilized by I.DC'sin water 

removal and delivery systems,

b) Pesin and adapting new techniques 
for water renoval that lowhave energy 
deman, ca1 he ui;ied by small farmers 

and existing irrigation prorects. 


c) Adaptive research 
on water delivery 

to smali far',.ersthat decrease 
 water 
loss and improv.e crop production. 
d) State-of-the-art reports on water 
delivery and removal systems and rele
vant institutional development. 

e) Studies on salinity control to
 
increase crop production and decrease
 
loss of land from production.
 

f) Low cost and energy demand pumping 
methods for both drainage and water 
supply. State-of-the-art reports on 
pumping systems.
 

g) Handbooks on the design of drainage 
systems, salinity control, sediment handling 
methods, operation of irrigation systems, 
etc. 

h) State-of-the-art report on sediment
 
problems at lower end of the 
irrigation
 
system
 

a) Over 36 faculty are available for 

ccnsuiting on optimum water management for 

improved crop production. These are in the
fields of civil engineering, irrigation 

engineering, watershed sciences, on-farm 

water management, agronomy and dryland 


farming.
 

Means of Verification 


a) State-of-the-art rei'orts 


b) Annual report. 

c) On site observations 


d) Utilization of both research
 
results and staff doing the 

research, 


e Requests for reports. 


f) Increase in food production. 

g) Peer review 

a) Annual report documenting re-

quests fur consultants. 


b) Trip reports 

c) Final project reports 

d)known 


e) Donor recommendations
 

Irroortant Assuption
 

a) Effective help from AID,
 
Research projects. and LDC's
 
in identifying problems 
or
 
needs and conducting the research,
 

b) Continue interaction b% 211(d)
 
directors with AID, LDC's and CID
 

to identify research priorities.
 

a) There is a need for these con
ulting services.
 

b) That the availability and talent
 
at Colorado State University is
 

by the potential user.
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ViII. INVOLVEMENT OF MINORITY PERSONNEL AND WOMEN 
In adding faculty and graduate students to the University,
 

a conscious effort has 
 been made to add minorities and women. We
 
have been more successful with students 
than faculty because there
 
are so few technically trained minorities and women. 
 Unfortunately, 
it has been difficult to convince minorities and women that there 
are opportunities in a technical career. 

The College of Engineering sends out faculty to area high 
schools with predominantly minority students (Blacks and Spanish 
Americans). Several of these schools are in the Denver area. The 
university has a summer intern program for Blacks. These programs 
have not been attracting a significant increase in minorities. We 
think, however, that in time this will change.
 

We have increased the 
number of women enrolled in engineering 
with a significant increase erch year in freshman women engineering 
students. Last twoyear wuen engineers received their Ph. D. 
degrees in Water Management. 

The following U. S. minorities have been involved in the program. 

Factulty Graduate Students Undergraduate 

Women 2 

Blacks 

Spanish Americans 1 
American Orientals 4 2 
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IX. TABLES I, II-A and II-B 
Table I shows the distribution of 211(d) grant funds and contributions
 

from other sources of funding for the reporting period July 1, 1975 to
 

June 30, 1976.
 

Table II-A shows the 211(d) actual and projected expenditure for
 

the reporting year.
 

Table II-B shows the detail expenditures for the reporting year.
 



TABLE I
 

Distribution of 211(d) Grant Funds and Contributions From Other Sources of Funding*
 

Grant Objectives/Outputs 


1. Information Capacity 


2. Education and Training 


3. Expanded Knowledge Base 


4. Advisory Capacity 


5. Linkage and Networks 


Total 


TOTAL
 
*These figures are best
 

estimates
 
**Other AID projects are
 

included
 
***Includes CID Support
 

Reporting Period 1 July 1975 to 30 June 1976
 

211(d) Expenditures

Period Under Cumulative Projected 

Review Total Next Year 
End of Grant 

6,826 115,506 10,085 

16,100 157,730 23,949 


36,505 262,866 55,459 


9,342 294,831 13,865 


15,183 79,910 22,686 


83,956 919,078**, 126,044 


Non 211(d) Funding**
 
Amount
 

100,000
 

50,000
 

1,000,000
 

20,000
 

30,000
 

1,200,000
 



TABLE II-A 

211(d) Expenditure Report 

Actual and Projected Summary 

Under Institutional Grant AID/csd-2460 

Reporting Period 1 July 1975 to 30 June 1976 

Expenditures 
to date 

Projected 
Expenditures 

Reporting 
Period 

Cumulative 
Total 

-1 2 
fear 

33 1 4 5 6 

1975-76 1969-70 1970-71 1971-72 1972-73 1973-74 1974-75 

Salaries 

GRA 

Travel 

Equipment 

Office Expense 
and Computer 

Library and 
Publications 

Subcontract 

29,418 

25,S17 

5,731 

725 

1,066 

11,199 

10,000 

417.544 

245,183 

69,222 

4,978 

125,328 

38,588 

55,460 

21,977 

4,351 

213 

13,132 

6,077 

-

53,587 

37,044 

19,470 

3,118 

19,291 

1,188 

-

84,594 

59,695 

13,188 

-

28,082 

9,515 

-

79,566 

52,426 

16,232 

96 

33,465 

3,604 

-

66,506 

29,374 

3,334 

-

30,292 

5,518 

-

48,413 

18,850 

6,916 

826 

-

1,487 

8,235 

Totals 83,956 919,078 l/ 101,210 133,698 195,074 185,389 135,024 84,727 

1/ Includes CID Support for 1975 and 1976 
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TABLE l1--B 

211(d) Expenditure Report
 

Reporting Year Detail
 

Under Institutional Grant AID/csd-2460
 

Reporting Period 1 July, 1975, to 30 June, 1976
 

I. A. Professional 	 % of Time Salaries 

M. F. Becker 	 14 2,691.78
 

IV.E. Hart 	 22 4,152.62 

G. E. Radosevich 	 22 3,933.03
 

E. V. Richardson 	 17 4,790.27 

L. A. Ross 	 16 1,600.00
 

W. R. Schmehl 	 8 2,640.53
 

IV.IV.Shaner 	 17 4,533.90 

Total Professional 24,342.13
 

B. 	Clerical 
 2,477.12
 

Library -0-


Other nonprofessional 	 -0-

C. 	 Fringe Benefits-Rctirement only 2,598.87 
9.5% of Gross Salary 

29,418.12
 

.	 Student Support Country Amount 

1-. G. Blank 	 USA 1,200.00 

C. S. Chen 	 Taiwan 3,000.00 

A. C. Dourojeanni 	 Peru 3,000.00 

C. S. James 	 So. Africa 800.00 

J. A. Riley 	 USA 3,600.00 

J. Subramaniam 	 India 3,716.70 

M. Svendsen 	 USA 3,450.00 

D. M. Temple 	 USA 3,600.03 

A. D. Wood 	 USA 3,450.00 

25,816.73 

Grand Total: Professional 
and Student Support 55,234.85 

http:55,234.85
http:25,816.73
http:3,450.00
http:3,600.03
http:3,450.00
http:3,716.70
http:3,600.00
http:3,000.00
http:3,000.00
http:1,200.00
http:29,418.12
http:2,598.87
http:2,477.12
http:24,342.13
http:4,533.90
http:2,640.53
http:1,600.00
http:4,790.27
http:3,933.03
http:4,152.62
http:2,691.78


71
 

TABLE TI-B (continued)
 

III. A. Consultants 

-0-


B. Guest 	Lecturers 

-0-


IV. Travel
 

A. Domestic (7) 

5,731.45
 

B. Foreign (4) 
 -0-


Total 
 5,731.45
V. Equipment 

725.00
 

VT. 
 Library Acquistions, Training & Publications, i.e.,

Thesis A 	Dissertations, Reports, Papers, etc. 
 11,199.00
 

VII. 	 Other
 

Telephone

Postage
 

Computer 1,066.18
 
Miscellaneous
 

CID Support 

10,000.00
 

Grand Total 
 83,956.48
 

http:83,956.48
http:10,000.00
http:1,066.18
http:11,199.00
http:5,731.45
http:5,731.45
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APPENDIX A
 

DISTRIBUTION OF REPORTS I)OCUMENTING RESEARCH RESULTS 
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1. To: 	 Mrs. Katherine M. Roberts 
TAMS Agricultural Development Group 
Tippet ts-Abbett -McCarthy-Stratton 
345 Park Avenue 
New 	York, Ncw York 10022
 

From: Dr. 	 E. V. Richardson 
a. 	 Three (3) publications listing reports 

University, College of Engineering 
of Colorado State 

b. 	 One (1) brochure describing the Consortium for International 
Development (CIDNET) 

2. 	 To: H. Ni. A. Bakr 
Department of Soil and Water Science 
College of 	Agriculture
 
University 	of Alexandria 
Shatby, Alexandria, 

From: 	 Dr. E. V. Richardson 
Sent publications on 
drip irrigation, and 

3. 	 To: M. Talib Chaudry 
National Engineering 
Wapda House
 
Lahore, Pakistan 

From: E. B. Richardson 

A. R. E. 

Cutthroat flumes for water management, 
puddling method of canal lining. 

Services 

Miscellaneous Water Management material
 

4. To: 	 H. Fransen 
WHO 	International Reference Centre for Community Water Supply

The Hague, 	 Netherlands 

From: 	 E. V. Richardson 
a. "Small 	 Farm Agricultural Development Problems," publication 
b. 	"Exclusion and Ejection of Sediment for Canals," publication
 

S. 	To: Jean T. Burke
 
Los Altos, Calif.94022
 

From: 	 E. V. Richardson
 
Sent publications on "Village Organizational Factors in Pakistan."
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6. To: 	 Dr. J. A. Ekpere
 
Department of Agricultural Economics
 
University of Ibadon
 
Ibadon, Nigeria
 

From: 	 Dr. Huntley Biggs - CSU 
Sent publications on "Small Farm Agricultural Development 
Problems" 

7. 	 To: MI. Said Abdallah, Professor of Hydraulics
 
Head of lydraulics and Irrigation Department
 
Faculty of Engineering
 
Cairo University, Giza, Egypt
 

From: 	 E. V. Richardson 
Sent complete set of Hydrology Papers and other publications 

8. 	 To: Eng. Herbert Farrer
 
Professor Applied Hydraulics 2
 
University of Costa Rica
 
San ,Jose, Costa Rica
 

From: 	 E. V. Richardson
 
Mailed five (5) CSIJ/211(d) grant publications
 

9. 	 To: Lucien Duckstern and Marten Fogel
 
School of Renewable Resources
 
Univeristy of Arizona
 
Tucson, Arizona 85717
 

From: 	 [F.V. Richardson
 
Sent 17 publications
 

10. To: 	 P. II. Jones, Project Manager 
Control of Waterlogging and Salinity
 
Food and Agriculture Organization of the U. N.
 
Alexandria, 	 EgyLt 

From: 	 E. V. Richardson
 
Sent a number of publications
 

11. 	 To: lng. An, Radu 
Bucarest, Romania 

From: 	 Dr. James F. Ruff - CSU
 
Mailed several articles and reports
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12. To: F. Kahnert 
Head of Research, OECD 
Paris, France 

From: E. V. Richardson 
Sent complete Water Managument Series and National Water 
Commission Reports 

13. To: R. C. Ballance 
Sanitary lingineer 
Community Water Supply and Sanitation 
Division of Envi ronmental llealth 
Geneva, Swi tzerland 

From: I. V. Richardson 
Mailed copy of A. D. Wood's "Water Lifters and 
the Developing World" and other publications 

Pumps for 

14. To: Dr. Richard Feochem 
University of Birmingham 
Bi rmngham, Enl1and 

)r. 
WHO 

J. M. G. Van I)amme 
International Ref. Centre for Community Water Supply 

Hag'ue , Nethe-r Ia-nd s 

Dr. F. E. Mclunkin 
P. 0. Box 2127 
Chapel Iill, N. C. 27514 

1)r. Philip F. Palmedo, Ilead 
Energy Policy Analysis Division 
Brookhaven National Laboratory 
Associated Universities, Inc. 
Upton,- Long Island, N. Y. 11973 

From: lF.V. Richardson 
Sent to the above listed personnel and to others on the CSU 
campus, a copy of Alan Wood's thesis on Pumps plus other 
information and pub I icat ions. 

15. To: Chery P. Wise, Special Assistant to International Program 
Standard Manufacturing and Analysis Section, U. S. Department
of Commerce, National Bureau of Standards, Washington, D. C. 
20234, requested i nftormation al)out existing national and 
international engineering in formation systems. 

From: tH.V. RIichardson 
Mailed copies of (:I DNET brochure plus other information. 
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16. 	 To: Dr. Lawrence R. Conklin, Department Agricultural Economics, 
University of Idaho, Moscow, Idaho 

From: 	 E. V. Richardson 
Mailed copy of "Optimal Irrigation Decisions with Limited 
Water" by Herbert Blank. 

The above is not a complete distribution list. Many documents were 
sent to the Cli) universities, to other universities and individuals, to 
AID/W as well as provided to students. 'erhaps in all, several hundred 
pieces 	 of literature were distributed during the reporting year. 
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APPENDIX B 

B-1 Through B-14 . The International School 

B-15 Through B-25 Informationl Rega rding cach Participant 
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THE INTERNATIONAL SCHOOL 

Purpose
 

There are many professional, personnel who seek improvement of their 
capabilities by training in new techniques, by updating their knowledge, 
or by obtaining additional education to broaden their outlooks. The 
essential need in these cases is to provide training that will allow 
individuals to return to their organization and perform their role in a 
more effective mannmer. 

The internatri ona l School for Water Resources and Associated Programs 
was established to provide a structure through which these needs could be 
met in water resources and associated fields. The International School 
is essent ialiv a programming facility which can respond to individual
needs or to tL,;e of a sponsoring agency or country. Thus, it is not a 
degree-granting program and specific curricula are not prescribed. 

Thte School provides an opport:unity for a program t:o he tailored to a 
certain individial ''4 or agency's needs in a specified--often limited-
time span. There is no formal listing of academic requirements. The 
Director of the School van arrange to meet Leaders outside the University 
in a chosen field; highlv qual ified teachers can be selected at Colorado 
State University for certain topics; and travel can be directed to projects 
or governmental agencies wh ere new techniques are us ed or where useful. 
expertise can be garnered to take black to an individual job or area of the 
world. 

The most conmon s i nat ion where sponsors may find enroliment of one 
of their fellows to be of distinct advantage is that in which applied train
ing is con.s idered desirable. This may occur because of a limitation in 
funds or bcrause of a desire to combine acadenic training with on-the-job 
training in ojunoion with a United States Government agency. It may 
occur becan:p of a dosire on the part of a participant of a sponsoring 
agency to ] earn ce itin techn iques or attain certain knowledge, with no 
further academic di gree goals in mind. 

ills tory 

The I-te;-,atina School was established in 1967 on the campus of 
Colorado State University, Fort Collins, Colorado, for the specific purpose 
of providing training for individual,,s who already hold their first degree 
or title. The University ats many areas of ex:pertise and offers broad 
fields of endeavor wlhich may be utilized in the various individual programs. 
Administered ty the Coll1epgp of Engineering and the )epartment of Civil 
Engineering, the program originally wa; focused on the water resources 
area exclIuswiely. TIhrough, the years, the program has broadened to include 
other phases of engineering and ti alpplied sciences, although an emphasis 
is still mai nta i ned on water resources. 
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Academic fields in which students in the International School have
 
focused include:
 

Water Resources and Development
 
Hydraulic and Fluid Mechanics
 
Hydrologic and Hydraulic Modeling
 
Hydrology
 
River Mechanics 
Water Resources Systems
 
Power Systems
 
Groundwa ter
 
Environmental Engineering
 
Control 
 of Air and Water Pollution
 
Agricultural Engineering
 
Agronomy

Soil SCiuCt (:\tgricultural Soils)
 
Urban Water i-;langemntMnt
 
Water LIaw and ReI atLed Administrative Aspects
 

Additional fiields of interest available for participants in the Interna
tional1 School are given on pages 12, 13, and 14. 

Silce initiation of the ]nternat ional Sclool, students from the
following outintriLs have participated in vairiotts programs:
 

Afghanis tani Phi [pp [ies
 
Argent ina 
 Po land
 
Braz i 
 P['aama

Bulgar ia Romal n ia 
Colombia Saudia Arabia
 
El Salvador 
 Sierra Leone
 
Eth iopia t
Sudan 

Fi j i 
 Ta iwa n
 
(;ta tema l1a 
 Tiha i and
 
thngary 
 Tr i n i dad
 
Ind ia 
 Turkey
 
Jordan 
 USA
 
Korea 
 Venezuella
 
Le sotho 
 West Cameroon 
Libya West Germany
 
Nepa I 
 Yemen
 
Pakis tan
 

Varied Non-Degree Programs 

"'Practical now-how" itsa 1: and appl ici tion is stressed in non-degrea
progralls . Cours-,es choseni for participants are selected because of their 
practical or appl ied nature. 

The International School has no, ar]cuty of its owin, but utilizes tileregular factlty in the varlous departments o, tihe nine colleges on campus. 
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The nine colleges are: College of Agricultural Sciences, College of
 
Business, College of Engineering, College of Forestry and Natural Re
sources, College of Home Economics, College of Humanities and Social

Sciences, College of 
Natural Sciences, College of Professional Studies,

and the College of Veterinary Medicine and Biomedical Sciences. 
 There
 
are 56 departmeats of instruction within these colleges.
 

The School provides many approaches through which the participant
 
may accomplish stated goals.
 

1 .	 Formal c lassroom work. 
2. 	 Special projects of interest to the participant.
3. 	 Participation in investigations and research projects. 
4. 	 Special assignments, lectures, and seminars.
5. 	 Contact with locaL or national organizations which relate 

to the participant's, area of interest.
6. 	 Visits to university, state, national, and other laboratories;

research centers; and operating projects which relate to the 
area of interest. 

The 	 Flexibility in program and time periods allowed by the Interra
tional School permit participants to conform 
 to the stipulations of the
fellowships granted by sponsoring agencies or organizations. 1f the termE
of the fellowship includ,observat ional or practical training periods, the
study program can be adj usted to fulfill these requirements. 

The 	 courss (offered bv the nine colleges of the University which are

available to participants in the International School are exemplified 
 by
a separate pauphluet, Selected Courses Offered by Colorado State University
in Water Resources and Associated Programs. This pamphlet demonstrates 
the courses which might be taken in an interdisciplinary program associate
with the water resources area. The general catalog of Colorado State Uni
versity should he consulted for a complete listing of courses offered. (A
copy of the Un i ve-rsit v General (ataion can be obtained by writing to the 
Director of the In ternational School..) 

Time of Admission 

Colorado State University operates on the early semester plan. The
academic year consists of the fall semester (late August to mid-December),
the spring semester (mid-January to mid-May), and the summer session (mid-
June to early Auigust). There are two interim sessions of three weeks (one
in late May to early June and one in late December to mid-January). 

The 	 average academic course load is considered to be 15 semester
credits. Some partic ipant.; Iave chtosen to take an average or only about
12 credits so that thIere is iimp to asimilate more of the peripheral
academic opportunit ies pr. idod. Others will find it desirable to reduce 
their first semester enrollment 'n less than 10 credits because of the 
necessity of becoming ac,. inted witnt Amer ican academic procedures or 
uecause of difficulties I understanding the language. [However, there is 
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no reduction in the charges per semester for the School if the participant 	 elects to carry less than 15 semester credits. The normal course
load 	for the eight-week summer school session is considered 
to be eight
 
semester credits.
 

Following are examples of typical programs which have been 	 pursuedby students during the lifetime of the School: 

(a) 	 One student, a deputy director for water and power in his
ministry, operated under a program arranged by the U.S.Bureau of Reclamation (USBR) for the United Nations Devel
opment Fund. He first spent six months of on-the-job train
ing with the USBR in design of dams and related hydraulic
structures. This was followed by two quarters in the Inter
national School in courses in hydrology, hydraulics, soil
mechanics, hydraulic structures, economics, and a special
study in water resources planning. This 	was followed by a
two-month field trip, arranged by the USBR, to view construc
tion 	practices at a number of USBR projects in the western 
United States. 

(b) 	 A second student, in a 25-week program sponsored by the 
United Nations Food and Agricultural Organization, took
only academic work in preparation for the development of 
an irrigation project in the student's home country. His
training was in irrigation agronomy and included a combina
tion of theoretical, practical, and field work. The course 
work included snil physics, mathematical methods in thebiolog:ical sciences, saline and sodic soils, irrigation 
practice, soil chemistry, crop ecology, and an interdisci
plinary water seminar. 

(c) 	 Another student, in a 25-week program arranged by the U.S.
Geological Survey (USGS), combined courses for one quarter
at Colorado State University with visits to different 
centers in several states operated by the USGS. He worked
for 12 weeks with that agency obtaining training in hydro
logic techniques for the systematic collection, compilation,
and evaluation of data relating to the chemical quality ofwater. In the academic portion of his program, the student 
was introduced to fundam~ntal studies of the occurrence and
significance of dissolved and suspended substances and to
laboratory techniques currently in use for analysis of the 
common chemical cons tituents in water. 

(d) 	 Another student, at the request of the U.S. Agency for Inter-.
national Development (USATI)), rtuceved training in water
pollution control during a period that lasted only 	 six weeks. 
The principal activity was in individualized laboratory
sessions at Colorado State University. The training also
included exposure to the legal and social, as wel.1 as the
technical, 
aspects of formulating and administering government
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environmental controls. This was accomplished through
 
visits to two law schools, the Air Pollution Variance 
Board of Colorado, the Attorney General of Colorado, and
 
a court proceeding on air pollution violation. This train
ing supplemented arrangements by USAID for training at other
 
universities in the United States. 

Throughout the year, special lectures, seminars, and institutes are
 
presented at 
Colorado State University by outstanding individuals working

in practically all aspects of environmental management. These are avail
able to enrollees in the International School. There are also many pro
fessional and industrial organizations which hold local, regional, and 
national meetings and conferences on the campus. These often are open 
to the interested student. 

Planning the Student's Program 

The administrators of the International School welcome the opportunity

of working with a sponsoring agency or company in the development of a
 
general course of study or work program for a potential participant. There
 
is no obligation for this service. The potential sponsor should outline 
the specific training needs requested and the approximate time span in which 
these are desired. 

To accomplish the objective of attaining improvement in their present

positions as professionals, the background and goals 
 of each individual are
carefully considered. When the student arrives at the University, an in
depth interview is held with the Director 
 of the School, who acts as his 
or her adviser. The purpose is to probe the background of each individual,
 
the position they have held 
 and the one they will return to, and their goals
in entering the program. A detailed program of participation is planned in 
this consultation with the participant. If the student's objeccives .clude 
work outside of civil engineering, supervisors in other departments of the 
University are consulted, usually as an additional participant in the inter
view. 

The program in the International School can be for any time period that
 
the sponsor desires. If the student plans to attend for a full year, there 
is some advantage to begin attendance in the fall semester. However, this
 
is by no means universal, and useful course work or other useful aspects of
 
their programs usually can be planned for individuals starting later in the
 
year.
 

Diplomas and Certificates
 

Diplomas are granted by the Schcol to 
those participants who success
fully complete all requirements of the School and 
two full semesters, which
 
are not necessarily consecutive. A certificate is given to 
those partici
pants 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 
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evidence only of successful participation in the International School and
 
do not constitute an academic degree.
 

A participant taking a course 
for credit usually does so under the

traditional grading system. 
Occasionally, at the discretion of 
the Director
 
of the International School, the student can 
take the pass/fail option if

applicable to a specified course. 
 It is also possible to audit a course.
 

RELATED EDUCATIONAL AND RECREATIONAL OPPORTUNITIES
 

Colorado State University is nestled in the foothills of the Rocky

Mountains in one of 
the most important centers for water resource activities
 
in the United States. 
The University faces west to the snow-capped peaks of

the Rocky Mountains and east 
to the high plains region. This unique setting

provides 
the advantage of many recreational and educational opportunities.
 

Off Campus
 

Within a short distance from the University are the Rocky Mountain

National. Park, the Fort Laramie National Hiistoric Site, Shadow Mountain 
National Recreation Area, Pawnee National.Grassl.anlds (which is also the

location for 
the Grassland Biome Study of the United States International
 
Biological Program), anxd 
 the Roosevel t and Arapahoe National_ Forests. In

addition, there are various facilities nearby of technical interest such
 
as a number of Research Centers of the University's Experiment Station,

the U.S. Bureau of Reclamation's headquarters and research center, 
the

National Center for Atmospheric Research, the Colorado-Big Thompson multi
purpose project, and the Fort 
St. Vrain Nuclear Generating Station.
 

On Campus
 

The University has approximately 16,800 regular on-campus students.

Over 2,100 of these are graduate students. Graduate programs 
are offered

in more than 54 fields of study. This variety provides a dynamic academic
 
setting for many organizations as well as formal classroom activity. Many

federal 
and state agencies have established research or activity centers
 
in cooperation witlh Colorado State University. 
Members of the professional

staff of these organizations are available for consultation to 
participants
 
in the School.
 

Among the U.S. Government organizations on the campus are: F.ish and 
Wildlife Service (United States Department of the Iinterior), the Agricul
tural Research Service, Economic Research Service, Farmers 
lome Administra
tion, Soil Conservation Service, and 
the Rocky Mountain Forest and Range
Experiment Station of the Forest Service (inited 
States IJepartment of Agri
culture), and the Center for l)isease Control 
(United States l)epartment of
 
Hlealth, Ed'cation and Welfare). 
 The State of Colorado )ivision of Game,
Fish and Parks and the Colorado State Forest Service are also located in 
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Fort Collins and share University facilities. 

The William E. Morgan Library on the main campus houses nearly onemillion volumes, including a vast array of periodicals, journals, news
papers, manuscripts, films, phonorecords, microfiche, 
 and other referenceitems. A few departments have separate assemblies of reference materialprovided by the University on various technical and scientific subjects. 

The University Computer Center has a third-generation CDC 6400 Computer available with access through remote terminals and with availability
for a large amount of disc storage, together with capability for graphical
output. There are a lsc sn'aller computers available at the Computer Centerand in various departments on the campus, as well as facilities for analog
to-digital conversion and pcessing. 

FINANCj AL INFORMATION 

Sponsorship and Support of Participants 

There are no scholarships or fellowships established by che Universityto support a student financially for this program. Usually participantsare sponsored by an international organization, by their country, or by
their employer. 

Participants in the International School are required to spend full
time on their program. Because of this, 
 it is required that applicants
arrange for the:ir financial support prior to enrollment. 

A sponsoring agency usually is one of the established international
agencies. These may include agencies such as the United Nations or one ofits specialized agencies, the Agency for International )evelopment (United
States Departmunt of State), the International Development Association, or
the Institute of International Education. 
 (Applicants should refer

UNESCO's annual publications 

to
 
of the Institute of International Education,

particularly tihe excellent "Handbook on International Study: For Foreign

Nationals .")
 

A local, , or federal agency of the United States or parallelorganiza tion,; in other countries also may sponsor students. The sponsor
may be a private firm--some students have been sponsored by consulting
engineers under contract to foreign governments for water resources investigations, while another student has been financed by a consulting firmfrom a South American country. Sponsors also could be a legally recognizeddistrict, an institute, an educational organization, or a professional or
industrial organization or association. 

Although the usual approach to enter the International School isthrough a sponsoring agency or organization, it is possible for an individual to arrange for a program of study in engineering or applied science
if the applicant can demonstrate the financial ability to provide personal 
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support for the duration of the proposed program. All communication about
 
an individual program without agency sponsorship should be made directly
 
to the Director of the International School. 

Attendance Fee
 

For the 1975-76 academic year, the charge for attendance at the School 
will be $1200 for each semester. Charges currently planned for the 8-week 
summer session are $650, and for the two 3-week interim sessions, when 
utilized, $250 each. These fees include the School's expense for staffing
and 	 administration, basic health services, hospitalization and accident 
insurance (for applicant only), and costs for necessary field trips of short 
duration within the state of Colorado, as well as educational costs incurred 
by the University. These charges, as well as semester charges for subsequen 
years, may be changed by the State of Colorado as economic conditions change 

Foreign students who are not sponsored by an agency may, if they wish, 
prepay the attendance fee in advance of attendance. This would mitigate 
the 	problem of carrying large sums of money with them in traveling to the 
United States. 

Living Expenses 

Lodging expenses shall be paid by the participant or the sponsoring 
agency. The participants in the International School have the privilege of 
obtaining board and room in a residence hall, as regular degree students do, 
if the participants are single and the rooms are available. They may also 
rent University-owned apartments if they are available. Assistance in find
ing adequate lodging will be given by the Office of lousing and Residence 
Education or the Office of Renters' Information (Student Center). The 
participants who plan to bring families shuld inform the Director of the 
School as soon as possible and no later than two months prior to their 
arrival in Fort Coi.I ins. 

The University has an Adviser to Foreign Students and Faculty wih,oe 
office also wi I I assist a participant from another country in many ways so 
that a rapid adjustment can be made in relation to the move to Colorado 
State University. Part icipants should report to the foreign student ad
viser's office as their first contact immediately upon arrival at ti 
campus. 

The foilowing are current (1975) examples of typical rental, expenses. 
These almost certainly will vary from time to time. PasL history has shown 
a constant escalation of prices. 

1. 	 Singlepar tic ipln t 

University lousing 

a. 	 Shared bedroom in two bedroom apartment
 
(without meals) - $65/month
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b. 	Private bedroom in one bedroom apartment
 
(without meals) - $118/month
 

c. 	 Private bedroom in three bedroom apartment 
(without meals) - $75/month 

d. 	 Private bedroom in four bedroom apartment
 
(without meals) - $65/month
 

Meals are available at l)urrell Center with the above apartments for
 

$390/semester.
 

e. 	Room and board in residence halls starts at $630/semester and
 
runs to $680/semester, depending on residence hall assignment
 

Privately Owned Housing
 

a. 	 Large facility near campus 
Standard single ,,,m with 15 meals per week 
$792/semester, $1549/two semesters 
Standard double room with 15 meals per week 
$596/semester, $1161/two semesters
 

b. 	 Motor hotel near campus 

Single room withouit bath - $25/week 
Single room with bath - $11.55/day or $43/week 

2. 	Participant and family
 

University Housing
 

a. 	Two bedroom furnished apartment (all utilities included 
except telephone service) - $125 or $130 or $140/month 

b. 	Three bedroom furnished apartment (all utilities included 
except telephone service) - $155/month 

Privately Owned Housing 

Apartments in town vary greatly in price but are generally 
more expensive than University-owned housing of comparable 
qual i ty. 

Otherl'rojcted Expenses 

These expenses are to be borne by the sponsor or participant and are 
not included in the attendance fee: 

1. 	 Transportation and other travel expenses of participants from 
their homes to Fort Collins, Colorado, and return. 

2. 	Books, slide rules, pocket computers, drafting equipment, and
 

materials necessary for course work. 

3. Computer time exceeding that available for formal class work. 
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4. 	 Expenses for extensive field trips to be taken as a part of 
the requirements of a specific program. 

5. 	 All other living costs of participants. 

6. 	 Insurance. Dependents of applicants must also have life and 
hospitalization insurance if accompanying applicant. 

App1 ica tLion 

The application for admission to the Internat ional School is included
 
as a tear-out in this bulletin. The application and the additional infor
mation requested should be sent to the following address, 
 unless another
 
individuaL has been designated to receive applications as a result of con
tractual relationships between Colorado State University and a sponsor
 
(i.e., between Colorado State University and AID). 

Director, International Schoo.l for Water Resources 
and 	 Associated Programs 

212 	 Old Chemiistry 
Colorado State University 
Fort Collins, Colorado, USA, 80523 

It i.s preferred that sponsors of international students should submit 
their appl ications for admission at Least two months prior to the opening
of the semester to which admission is requested. If sponsored, the appli
cant should hav an application sent to the Director by the sponsoring 
agency. Applications from within the United States also should be sub
mitted two months before admission is requested. 

Material to be Submit ted wi th AiLJl ication 

The 	 following information should accompa ny the completed application: 

1. 	 A photo-duplicat inn copy if the credential or degree certificate 
wlhich sows t h;at the a ppl iuant ha,; obtLined a first academic 
degree o, titl . l'his s; iild p)accompanied by an English trans
lation of tle crduti al In l lie grading system should le explained. 

2. 	 A certiftled ' . in th L ligult gi (, iIt.',, a 
Engl i.;h tran;lat of- ri: 'dit t r ay course work or degree re
ceived a [he gra(lute lewt. 

I, cothe alld certifedl 

3. 	 A tliot,-du l i /'t i ol( Ipi of the eo lL posL ,seconlary record 
showing courses (',,w)It d, grades received, or (xaminations 
passed. The gradIng system shown in tLhe credentials should also 
be explained. 
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4. 	A statement by an appropriate representative in American
 
embassies or consulates located in the applicant's country

showing that the applicant has sufficient knowledge of the
 
English language to follow the School's curriculum in English.
 
Scores above 550 on the Test of English as a Foreign Language
 
(TOEFL) or above 280 on the test of American Language Insti
tute, Georgetown University (ALIGU), are acceptable and may
 
be submitted for the statement.
 

5. Recommelndation by the sponsoring agency (i.e., United States
 
Department of Agr[culture, the United Nations, the Agency for 
Internat [oi I )eve lopment of the United States )epartment of 
State, etc.) of the spec ific program which the applicant
 
should pursue and under which he is being sponsored.
 

6. 	A brief alutobiograplical sketch showing all educational and 
professional experionce. 

7. 	Proof of financial support for tIe applicant and for his
 
family if they are to accompany him. (if the appli.cant is
 
sponsored, the letter from the sponsor will fill 
this need.)
 

8. 	 All other pert inent information1 which the candidate or the 
sponsor i g, agerncy fee ls would improve an understanding of 
the prograim ,b1ctCLIvS. 

Emphas is on Profiiency in Engi si 

Adm inist rators of tie School stress that applicants must have profi
ciency in Engl ishi so tha t participants may receive maximum benefit from
 
their educational experience. 
 'le 	most common reason for failure to attain 
program p roficiency is 1.ack of adequato Engli sh capability. Lack of English
proficiency anll greatly s1ow tip the ratL of progress in attaining credits
 
or, more seriousi ;v, resullt in iniadeluate perception of course content or
 
failure in vrrdes 

lntormat ion alil, t'Il, or availalileT1 ALLGU is in many locations out
side the inited Stata. [Itis usually available at American embassies and
 
cionsulates, oiff ices of the United States Information Service (IJSI S), United
 
States edlationall commiss ions and founida tions, )ioat ional centers, and 
many private organizanions; such as the Institut~e of Internat:ional Education 
(1IE), African American Inst i tuie (AAI), American Friends of tIlie Middle 
East (AME), and the Amerir;lii-Korvan Foundat ion (AKF). luformation on 
TOEFL is also available from T)EFII, Box 899, Princeton, New Jersey, UISA, 
08540. TOEFLI tests are given four times yearly in testing centers located
 
throughout the world.
 

The 	accopt ance scores 
on TOEFL and ALI U represent guidelines. TOEFL 
scores of 500 and AlI(U scores of 250 can be accepted )roviding the student 
is willlng :" take additional English training upon arrival at the lniv:er
sity by enrolling In a class entitled "Engl ish as a Foreign Language.'
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If language proficiency is at or below the above indicated margins

for acceptance, attendance at special language schools in the United 
States, in advance of enrollment in the International School, is recom
mended. Sponsoring agencies will ordinarily have information concerning
such schools; if not, information can be obtained by writing to the
 
Director of the International School.
 

ADMINISTRATION OF THE SCHOOL
 

Dr. Lionel V. Baldwin, Dean, College of Engineering

Dr. Daryl B. Simons, Associate Dean for Research, College of 

Engineering 
Dr. J.W.N. Fead, Head, Department of Civil. Engineering, 

College of Engineering
Victor A. Koelzer, Director, International School for Water 

Resources and Associated Programs 
James R. Graham, University Adviser to Foreign Students and 

Faculty 
Dr. Donal D. Johnson, Dean, College of Agricultural Sciences 

EXPERTISIE OF THE INSTITUTION 

Colorado State University was established in 1870 by the Council and
House of Representatives of Colorado Territory. Since that time, the 
faculty and staff of the Institution have brought the University to a 
place of national and international, eminence in certain areas of researchand to a place of recognition as a leading university in the United States. 
The College of Engineering has added to this stat ure with preeminenc e in

the fi.elds of water resources, fluid dynamics , and atmospheric science.
 

Tihe University, is a member of (:II) (Consort ium for Int ernational 
Development). This consor tium of five leading universities was created 
to provide expertise in the foreign a;sistance programs of the United 
States, part icul arly in the dewelopment and technical assistance phases
of those progr imn,,. (Tie uniyersities in the, consortium are Colorado State 
Univers1i y, Utah State University, Arizona State Universi ty, Uni versity of 
California Mt l)avis, and the University of Cal ifornka at Riverside.) 

Students in the Internat ional Sclool will be ableIintassociate with 
professors recognized in the iir fields both nat ional, ly and int:ernat ionall.y. 

The following list will ,s;erve to illustrate some of the more specific
fields of interest available to part icilpants in the School. 

Agricultural Engineering Agronomy 

Agricul tural lxtension Air Pollution Control 



Vu
 

Animal Ecology, Wildlife Resources 


Atmospheric Chemistry 


Atmospheric Sciences 


Atmospheric Water Resources 


Baking Technology and Protein 

Supplementation
 

Bio-Engineering 

Cloud Physics, Weather Modification
 

Computer Sciences
 

Cooperative Extension Service 
and Continuing Education 


Dams 


Domestic Water Supply 


Drainage of Agricultural Lands 


Draiinage (Urban) 


Ecological Simulation and Modeling 


Economics 


Environmental and Structural 
Aerodynamics 

Environmental Climatology 

Environmental Health 

Environmental Law and Economics
 

Environmental Resources
 

Environmental Sensor Systems 

Evapotranspiration and Revegetation 


Flood Control 


Foud Processing 


Forest Hydrology 


Forestry
 

Geomorphology
 

Groundwater
 

Hydraulic Modeling
 

Hydraulic Structures
 

Hydrologic Modeling
 

Hydrology 

Hydropower
 

Information Storage and Retrieval
 

Irrigation Agronomy
 

Irrigation Engineering
 

Irrigation Practices
 

Mathematics 

Nutrition Education
 

Plant Ecology and Botany
 

Political Science
 

Range Management 

Recreation Resources
 

Remote Sensing
 

River Mechanics 

Snow Hydrology and Snow Physics
 

Sociology and Developmental
 
Change 

Soil Fertility
 

Soil Management
 

Soil Mechanics
 

Soil Physics
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Soil-Plant-Water Relations Water Pollution Control 

Soil Science Water Resources Planning and 
Management 

Statistics and Stochastic 
Processes Water Resource Systems Engi

neering 
Wastewater Treatment 

Watershed Management 
Water Law 

Water Microbiology 



Financial Length of 
Highest Assistance Time in Attachment A 

Partici-ant Derree Hone Country Provided by School Dates Snecial Interest Remarks Award 

Agbor, j. B. B.S.,C.E. West Ca.aroon Afria) AID 1 yr. 6/67-6/63 Do-esic Water Suroly 

Mellema, W. J. B.S.,C.E. USA Cc-Is of l yr. 6/67-6/68 Piver Lehavior Obtained M.S., Diploma 
E-ngineers C.E. 

Stensatter, G. A. M.S.,C.E. USA U.S. Forest 9 mo. 9/67-6/tS Wnter E oiFco-
Service nc-:ts '.taier Sunlv 

Kri.acwicz, A. M.S.(Hyd.) Poland UND? 3 no. 9/63-12/63 Ceruter AVlicaticn Vistula River D;poma 
to pdrolPro' ctN-UND? 

Rutowski, N. M.S.(Hyd.) Poland UNDP 6 mo. 9/68-3/69 Conruter A20liration 
to !v>drolcgv 

Vistula River 
Proect-UNDP 

Diploma 

Mathe, Zoltan B.S.(Hyd.) Hungary UNESCO 6 mo. 1/69-6/69 Planninq Flood Control L7irted Funds- Diploma o 
U:,25C fellwship 
acnmn. by Inst. 

.nicrnat'l. Ed. 

Kozak, Miklos D. Sc. Hungary Ford Foundation 4 mo. 2/69-5/69 Hydraulics of Oren Actually visiting 
thru lIE Channels ?rof-handled by

Szh. for adnin. of 

I:O00 co-7u:cr chgs. 

Kindler, Januz M.Sc. Poland UNDP 1 mo. 6/69 River Basin Planning Dir., Vistula Proj. 
Assigned 'ater Res. 
Inst. 2 wk.-trip 
arranged 

Stachy, J. J. D. Sc. Poland UNDP 3 mo. 1/70-3/70 Planning-Hydrology Vistula River 
Projeoc:-UNDP 

Diploma 

Lee, Ke"-.-Hoo B.S..A.E. Korea AID 3 mo. 3/70-6/70 Groundwater AID Funding admin. 

AID 3 no. 9/70-12/70 Groundwater 
USCS, returned 
SaoC funding Certificate 

Zielinska, Maria D.Sc. Poland UNDP 4 mo. 3/70-7/70 Planning Hydrology Vistula River Diploma 
Systems Pro;ect-UNDP 
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Page three 

Financial Length of 

Particivant 
Highest 
De;ree Hone Count-

Assistance 
Provided by 

Time in 
SchcoI Dates Soecial Interest Remarks Award 

D,.a, Did! Ph.D. Romania at 
'! 
. Academy 3 -o. 1/72-3/72 Fluvia,l Acaev of Sc. 

of Science & cal XhsHcdeling exchange e'oj 
Chen, jyh-ch-ng no in- Taivan UN th-u Bur. 3 mo. 4/72-5/72 Hydraulics Certificate 

fo. of z.ec. 

Coktav, Behan B.Sc., 

Ag. 

Turkey USDA-ERS 6 mo. 9/72-3/73 of 

Sys:nms 

Irrigation Chief irrigation 

Engr., General 

Certificate 

Directorate of 

Top nasu 
Hsieh, Jue±-!in B. of 

Ag. 
Taiwan AID 9 Mo. 9/72-6/73 Water Resources E:,.. Ta!wanZr.". ai aProvincial Water 

Diploma 

Conservancy 

Rec., Grad. Sch. 

6/73, M.S.(B), 

Matlosa, H.M. B.Eng., 

C.E. 

Lesotho UN thru 

Bur. of Rec. 

I Mo. 9/72-10/72 Hydrology 

C.E., Sum. 73 

"itran by 

Spcnsor 

Kim, Eui Jae Law-ver Korea AID 6 wk. 10/12/72- Prevention of Water & Chief of !;idustr!al Certificate 
11/23/72 Air Pollution AdMn., Industrial 

Scction, City of 
Seoul 

Kim, Jong-Surk D%, Korea 

Vet. Med. 
AID 6 wk. 10/12/72-

11/23/72 

Prpention of Water & 
Air ?ollution 

Asst. Chief Exan!-

ner, Public Nuisances 

Certificate 

Environ-ental Con
trol Hygiene Lab., 

Georgiev, B. V. Diploa Bulgaria 

from High 

U.-IEE 3 mo. 1/73-3/73 Hydraulics & Hydraulic 

Models 

City of Seoul 

Research Worker, 
Bugarian Academy 

Certificate 

Inst. for 

C.E. of Science 

Budeiri, Z. M. B.Sc., 

C.E. 

Jordan FAO 5 mo. 1/73-5/73 Water Resources Deputy Director Certificate 

General, JRTRC 

Rec., Grad. Sch.6/73, M.S.(B), 



Page four 
Financial Length of 

?articiDant 
Highest 
Devree Hone Countrv 

Assistance 
Provided by 

Time in 
School Dates Snecial Interest Remarks Award 

Al-Afifi, M. A. B.Sc., 
Ag. 

Yemen FAO S Mo. 1/73-8/73 Irrigation Agronomy Soil Specialist 
& Head of Soil 

Certificate 

Secticn, Xinistry 
of Ag. & Agrarian 
Refo-r., Grad. Sch. 
Fall 73, X.S. 

Agrcnumy, Fall 74 

Lopez, Antonio Y. B.S., 
C.E. 

Colombia AID thru Univ. 
of Nebr. 

9 Mo. 1/73-9/73 Water Resources Engr. 
SC2!. 

Hydrologist, 
Grad. Sch. 

Diploma 

Fall 73, M.S.,C.E., 
Fall 74 

Kwun, Soon-Kuk B.S. Korea 
Ag. Engr. 

AID 12 mo. 1/73-12/73 Water Control & 
Utilization 

Jr. Research, Inst. 
of Ag. Engr. & 
Utilization, Grad. 

Diploma 

Sch. Wt .74, M.S., 
Ag. Engr., Sum. 74 

Choopiban, Viset B. of 
Engr., 
r'.~ 

Thailand UN thru Bur. 
of Rec. 

3 mo. 3/73-6/73 Power Systems Electrical Engr., 
Nat'l. Energy 
Authority 

Certificate 

Ahmad, Chaudry N. X.Sc., 
Chem. 

India FAO 9 Mo. 3/73-12/73 Soils & Irrigation Asst. Rosearch 
Officer (soils) with 

Diploma 

Directorate of Land 
Reclamation, Grad. 
Sch. Wtr. 74, M.S., 
Agronomy, Spr. 75 

Agrawal, L. P. B.Sc., 
Engr. 

Nepal Ford Foundation 
thru LN-lEE 

3 mo. 9/73-12/73 Irrigation Management Engineer, Dept. of 
Irrigation, Hydrol-

Certificae 

ogy, Meteorology, 
Grad. Sch. Wtr. 74, 
M.S.. Ag. Engr., 

Spr. 75 

Harleston, Alex E. B.S., 
C.E. 

Sierra Leone UN 12 mo. 3/73-3/74 Water Engineering Sr. Executive Engr. 
Ministry of Works, 

Diploma 

Grad. Sch. Spr. 74, 
M.S.,C.E., June 74 



Page five 

Participant 
Highest 
Degree Home Country 

Financial 
Assistance 
Provided bv 

Length of 
Time in 
School Dates S~ecia! Interest Remarks Award 

Shrestha, Sundar K. B.S.', 

Chem. 

Nepal FAO 12 mo. 6/73-6/74 Plant Virology Asst. Plant Patholo- Diploma 

gis:, ?!ant Pathology 

Sec:ion, Dept. of Ag. 

El Balla, Ahmed F. B.S. Sudan FAO 12 mo. 9/73-9/74 Hydrology of Sub-

Ed. & Res. 

Hydrologist, Diploma 

surface Aquifers Ministry of Irri-

Kemprasit, San B.S. Thailand AID 9 mo. 9/73-6/74 Water Resources Engr. 

gat1an 

Civil Engr.. Rural Di.ploma 

Development, Grad. 
Sch.. Sum. 74, m.S., 

Im, Jeong Nam B.S., 

Ag. 

Korea FAO 9 mo. 6/73-3/74 Soil Physics 

C.E., W~r. 74 

Sr. Soil Physics 

Res. Officer, Soil 

Diploma 

Survey Div., Inst. 

of Plant Environment, 
Office of Rural De

velopment, Grad. Sch. 
Spr. 74, M.S., Agron-

Wolde Mariam, Yebio B.S., 

Ag. 

Ethiopia FAO 6 mo. 9/73-3/74 Irrigation Agronomy 

omy, Sum. 74 

Agronomist for Irri- Certificate 

gation Research, Grad. 

Sch. Spr. 74, X.S. 
Agronomy, Fall 74 

Solanes, Miguel R. Doc-

torate, 

Argentina UN 12 ma. 9/73-9/74 Water Resources Mgmt. Specialist in Water Diploma 

Law & Administration, 
Law & 
Govt. Grad. Sch. Fall 74, 

Econi.!cs, Wtr. 75 
chan 7--to Pol. Sci. 
M.S.. : l. Sc!., 
Fai . -

-imerkheil, M. K. B.S. Afghanistan UN 6 mo. 1/74-6/74 Design of Civil Civ- ' ngr., Provin- Certificate 

Engr. Structures cia: D.Iv. Dept. 



Financial Length of 

Particivant 
Highest 
Deeree Home Country 

Assistance 
Provided bv 

Time in 
School Dates Special Interest Remarks Award 

Mt.-,andi, Amanullah B.S. Afghanistan UN 12 =o. 1/74-12/74 Water Resources Development Civil Engr.-Costing, 
Water Survey & Irri

gaticn Authority, 
Xinistry of Ag. & 
lrr._La._on , Failing 

in Grad. Sch. when 

Diploma 

entred 1.S., Re
turn.ed to Grad. Sch. 
',:tr. 75, M.S.,C.E. 

.Spr. 75 

Ahza,.Xhmad S. B.S. Afghanistan UN 12 mo. 1/74-12/74 Water Resourses Planning Asst. of Planning 
z.ngr. Water & Soil 

Diploma 

Survuy Authority, 
Minisrry of Ag. & 

'. 

lrri ;a:on, Failing 
in Grad. Sch. when 
entered !.S., Re

turncd to Grad. Sch. 

Wtr. 75, 
-all 75 

M.S., C.E., 

Bh,ttarai, Badri P. B.S., 
B. Law 

Nepal AID 3 mo. 1/74-3/74 Groundwater Investigation/ 
Water Chem. 

Lab Tech., Ground-
water investigation 
Project, Ministry 
of Ag. 

Certificate 

Jalar, Ata M. B.E., 
C.E. 

Pakistan AID 12 mo. 1/74-12/74 Water Law & Related As-
pects 

Executive Engr., 
Irrigation & Power 
Dept.,Govt. of 
Buluchistan, Quetta, 
Grad. Sch. Wtr. 75, 
M.S.,C.E., Wtr. 75 

Diploma 

Ch.,venia, Tomas 0. B.S., 
C.E. 

Philippines FAO 3 mo. 3/74-6/74 Water Resources IrrIgation Supt. I, Certificate 
Pili-3ulan-San Fran
cisco Rivers Irri
gation System, Sorsogon 
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Financial Length of 

Highest Assistance Time in 
Participant Degree Home Country Provided by School Dates Soecial Interest Renarks Award 

Masagli, Amelia Lic., Argentina UN 9 no. 3/74-12/74 Social & Administrative Ass:. Research, Diploma 
Clara Simone ?ol.Sci., Aspects of Water Resources INCY. (CE.A), 

Pub.Adnin., Menoza, Grad. 
Sociology Sch. 'tr. 75, 

Returned here Fall 
75, _e.;ree to be 
grznted .-n thesis 
is co-nleted 

Turbak, Abdulanis B.S., Saudia Arabia FAO 6 no. 3/74-9/74 Irrigation & Drainage Head instructor Certificate 
Sulaim.n Ag.Engr. of :rriga:ion Drain

a;e Sezilon. Farm 
E gineering Training 
Centre, Rivadh .o 

Lanna, Antonio Inge- Brazil lIE 6 no. 6/74-12/74 Water Resources Systems ?rofessor a: Centre Certificate 
Eduardo Leao nieur d'''drclogie Applique 

Civil, de Porto Alegre. 
Maitrise teazcs hydrology
en Pydrologie analysis of systems 

Tharatabhand, B.S., Thailand FAO 12 no. 6/74-6/75 Soil Fertility Soil Fertility Diploma 
Chalood Ag. Officer, Kalasin 

Project, Grad. Sch. 
Sun. 75 

Thunya-Udom, B.S., Thailand FAO 12 no. 6/74-6/75 Irrigation Agronomy Rice Researcher, Diploma 
Boripat Ag. Kalasan Project, 

Grad. Sch. Sum. 75 

Udorsiang, Prayoon B.S., Thailand FAO 9 no. 6/74-3/75 Various Aspects of Agri- Extension Officer, Diploma 
Ag. cultural Extension Kalasin Project, 

Grad. Sch. Spr. 75 



Page eight 

Highest 
Financial
Assistance 

Length of
Time in 

Particivant Deqree Home Country Provided bv School Dates Svecii! Interest Remarks Award 

Abraha, Berhane M.S., Ethiopia UN 12 mo. 9/74-9/75 Water Resource Systems Regional Manager, Diploma 
C.E. Engineering and Co-r.anager of Water 

Economics S" ly•roiect, 
t.atl.Water Resources 

Conission, Addis Ababa 

Bhorntus, Chavalit B.S., Thailand Royal Thai Embassy 9/74- Engineer, Highway 
C.E. Dent., !ateria! Test

ing L Research Div., 

Bangkok 

Kadri, Sadek Ahmed B.S., Libya FAO 3 mo. 9/74-12/74 Development of Ground- Geologist, General Certificate 
Geology water Resources & Water Auhority, 

Irrigation Govt. of Libya 
Bayhon, Henry B.S., Phil -.ines Engineering Con- 3 mo. 1/75-3/75 Hydrology & Water Sr. Hydrologist, Certificate 

C.E. sutztants, Inc. Resources !A 

Campos, Jose B.S., El Salvador WMO 8 Mo. 1/75-8/75 Hydrology & Data Hydrologist Engi- Certificate 
Humberto C.E. Processing neer, Direccion 

General de Recs. 
Nat. Renov. 

Duarsa, Putra Dip., Indonesia AID thru Bureau 3 mo. 1/75-3/75 Water Resources Develop- Mgr. for Operations Certificate 
C.E. of Reclamation ment & Logistics, Brantas 

Multi-purpose Project, 
Dir. General of Water 
Resources Div., J. L. 
Surabaya 2A Xalang 

lHampel, Karoly M.Sc., Hungary FAO 5 mo. 1/30/75- River Mechanics Deputy Leader of the Certificate 
Ferenc Hydraulic 6/75 Dept. of Planning 

Engr.., Works, Institute for 
M.Sc., hydraulic Planning, 
Math Budapest 



?age nine 
Financial Length of 

Highest Assistance Time in 
Particivant Degree Home Country Provided bv School Dates Special Interest Remarks Award 

Lackhan, Narine B.S., Port of Spain FAO 1! mo. 10/74-8/75 Water~hed Management Deputy Conservator, Diploma 

?raine Forestry Ministry of Agr., 
St. Clair 

Liao, Tsung-shen B.E., Taiwan AID-thru Chinese 6 mo. l,'75-6/75 Water Resources Systems Assoc. Engineer, Certificate 
Hydraulic Embassy Engineering ral~in Land Resources 
Engr. Development Committee, 

Quezcn, Grad. Sch. 
Sun. 75, X.S.,C.E., 
.ail 75 

Palteng, Serafin A. B.S.,
C.E. 

Philippines Engineering Con-
sultants, Inc. 

3 mo. 1/75-3/75 Water Resourres Develop-
=ent 

Chief, ?lan Fon.ula-
tion See--lon, Natl. 

Certticate 
-

-rrgationAdmin., C 

Soriano, Bernardo B.S., Philippines WHO 3 mo. 1/75-3/75 Hydrology Sr. ".eteorologist, Certificate 
E.E. Pagasa, Quezon City 

Vivero, Julio E. B.S., Panama WXO 8 Mo. 1/75-8/75 Hydrology S Data AID Engineering, Certificate 
Prof.,Math Processing IR!"E. Panana 

Acalabon, Arturo D. B.S., Guatemala UN 3/75- Hydrology Civil Engr., I.G.N. 
C.E. Guatemala City 

Hernandez, Valter B.S., Brazil Hidroservice 3 mo. 3/75-6/75 Water Resources Systems Head of Hydrology Certificate 
C.E., Engineering Dept., Hidroservice, 
Master of Aso Paulo 
Engineering 

Hsieh, Sheng-yen B.S., Taiwan AID thru Chinese 3/75- Asst. Eng., Taiwan Diploma 
Hydraulic Embassy Land Resources Devel-
Engineering opment Committee, 

Talchung, Grad. Sch. 
Spr. 75, 



Page ten Financial Length of 

Par:!cirant 
Highest 
Depree Home Country 

Assistance 
Provided by 

Time in 
School Dates SDecial Interest Renarks Avard 

Kanit, Siritanapivat B.S., Thailand AID 3 mo. 3/75-6/75 Water Pollution Control Head, Industrial 
Inspector Section, 

Certificate 

x.s., }Xinlstry of Indus
try, 32zkok 

Krajewski, Christian Dip. West Ct-rmany Self 3 mo. 3/75-6/75 Water Resources Engineering Works on all prob-
lems of the Rhine-

Certificate 

.aterway, Federal 
Ministry of Trans
port, Bonn 

Said 1,di Darmawaan Eng!-
neer 

Indonesia AID 3 mO. 3/75-6175 Groundwater Hydrology Geolog!st, Geologi-
cal Survey of 
Indonesia, JL 

Certificate 

Diponegoro'57, 
Bandung 

Si=pson, Alfred 
Thomas 

B.Sc., 
Geology 

Fiji U% 14 =o. 3/75-5/76 Geologist, Fiji 
Coy:., Suva 

Azizi, Abdul Hamid B.S.,
C.E. 

Afghanistan UN 6/75- General Director & 
Project Manager of
Water Mg-nt. & Plan

ning Dept. 

Cebeto, Petros B.A., 
Econ. 

Ethiopia UN 12 mo. 8/75-8/76 Acting Head, Plan
ning & Progra=.ming
Office, Na:l. Water 

Resources Com.uission, 
Addis Ababa 

Carlos, Tucci M.Sc., Brazil 
Hydrology 

LNESCO 9 Mo. 9/75-5/76 Professor, Insti
tute de Pesquisos 
Hidraulicas, Univ. 

of Rio Grando do 

Sul, Will receive 

Ph.D. from above 
Univ. upon completion 
of work in I.S. 
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Participant 
Highest 
Dezree Home Country 

Financial 
Assistance 
Provided by 

Length of 
Time in 
School Dates Special interest Remarks Auard 

Wrege, Mario Luis M.Sc. , Brazil 
Hydrology 

UNESCO 12 Mo. 9/75-9/76 Asst. Prof., Center 
for Applied Hydrology, 

nst. for Eydraulic 
srch, Jv of Rio 

Grandc do Sol, Porto 
A' gre. WilI receive 

Ph.D. fro:j above 
iv. ,upcnco-pletion 

of w'ork in I.S. 

Simu, Joseph Ingineer West Province WMO 6 mo. 1/76-6/76 
of Mete- Cameroon 
orology 

0-El 
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APPENDIX . C 

Abstract Titles 

C-1 Water Lifters and Pumps for the Developing World 

C-2 Sediment Stable Canal Systems 

C-3 Geology and the Water Resource System 

C-4 The International Conference on Global Water Law Systems 

C-S Baluchistan Water Code Proposal 

C-6 Optimal Irrigation Decisions with Limited Water 

C-7 .Metlhodology For the Selcrton and Timing of Water Rewou '; 
Projects to Promote National Economic Development 

C-8 Selected Periodicals for Social Scientists 

C-9 Numerical Model of Flow in a Stream-Aquifer System 

C-I. Water Management for Small Irrigation Reservoir in Northeast 
Thai land 

C-11. Irrigation Schedulig for Peru 

C-12. Water Conservation Practices for Dryland Farming 
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ABSTRACT OF THESIS 

WATER LIFTERS AND PUMPS FOR THE DEVELOPING WORLD
 

By Alan D. Wood
 

This thesis presents a state-of-the-art on water lifters and pumps 
which are, or can be, utilized throughout the world and particularly
 

in developing areas. 
 A brief review is given of the historical
 
development of these devices. 
Through an extensive literature review
 

and survey of manufacturers and research organizations, this 
thesis
 
inventories the wide range of water lifting methods which are randomly 
discussed by these sources and sets forth; (a) a unifying classification 

format, (b) the basic operation and typical applications of each class, 
and (c) a review of applicable prime movers. In addition, criteria 
used in the selection of water lifters and prime movers is presented 
with emphasis on water requirements, availability, and cost analyses. 
In this manner, the present status of water lifting in both developing 
and developed countries is reviewed and several recent projects by 
international organizations, e.g., AID, are identified which seek to 
improve existing methods, develop new ones, and disseminate educational 

material. Through this state-of-the-art, similar and additional areas 
of water lifting which need technological or sociological attention are 

then explicitly or implicitly identified. 

211(d) Series, March 1976 
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ABSTRACT OF THESIS
 

SEDIMENT STABLE CANAL SYSTEMS
 

By Darrel Martin Temple
 

The considerations required for the design of sediment transporting
 
channels as components of a branching canal system are discussed.
 
Attention is given to the selection of compatible approaches for the
 
determination of channel geometry and bed material transport capacity
 
to be used in conjunction with sediment routing relations. 
A general
ized procedure is presented which includes sediment equilibrium
 
considerations as 
a part of the system design criteria.
 

The development of methods currently in 
use for the design of
 
individual channels in erodihle material is reviewed as are various
 
computational techniques 
for the estimation of bed material transport
 
capacity. In general, no 
specific approach or computational technique
 
may be considered best for all 
application due to the large number of
 
variables involved, the complexity of their interrelation, and the
 
variability of field conditions. 
 Emph'asis is therefore placed on the
 
concepts, assumptions, and data on which a specific method is based
 
rather than on 
the mechanics of its application.
 

Relations describing the requirements for sediment equilibrium
 
within 
a branching irrigation canal system or subsystem are presented
 
and their implications with respect to 
individual channel design are
 
discussed. 
 In general, equilibrium considerations will require that 
relatively higher sediment concentrations he allocated to diversions 
from larger channels of the system if sediment removal by bed clearance 

is to he minimized or eliminated.
 
Successful application of any of the techniques discussed is 

dependent on 
the proper evaluation of field conditions unique to the
 
specific situation and on consideration of each component in relation
 
to the overall system.
 

211(d) Series, June, 1976
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ABSTRACT OF DISSERTATION
 

GEOLOGY AND THE WATER RESOURCE SYSTEM
 

OF THE INDUS PLAINS
 

By Alfred J. Tamburi
 

An interdisciplinary study of the water resource system of the
 
Indus Plains has produced new geologic and technologic perspectives
 

which will enhance the development of the resource.'
 

Geologic investigations have revealed new resource potential 
as
 

well as potential geologic hazards. 
 For example, study of sediment
 
source areas in the Indus Basin reveals that geology is an important
 
influence on sediment production 
 in the fluvial system. Reinterpretation 
of the classical geologic history of Pakistan in the continental drift
 
context has also had important consequences for the water 
resource
 

system. These consist 
of new energy sources for groundwater pumping 
and location of regions of tectonic instability in the canal command 

areas.
 

It is suggested that the geothermal energy potential of a portion 
of the Indus Plains be developed to provide low cost power for ground
water pumping. The energy outlook for Pakistan would be improved both 
by the substitution of geothermal power for hydrocarbon power, and by 
new areas of hydrocarbon potential discovered as a result of geologic 
interpretation in the drift context. 

Re-interpretation of Pakistan's geology in the continental drift
 

context has also resulted in an improved understanding of tectonism in
 
the Indus Plains. The effects of tectonism on the rivers and canals
 

are then investigated, and recommendations made for the minimization
 

of adverse effects.
 

New techniques suitable for the investigation of secular crustal
 
deformations are described, and it is proposed that geophysical methods
 
be used to determine deformation rates for ongoing tectonism in the
 
Indus Plains. Such an application would also serve to monitor induced
 
subsidence caused by groundwater extraction in the Indus Plains.
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Technologic innovations have also produced a now perspective for 

water resource developm'nt. Innovations in dam building technology 

with advances in anti-seismic design of earth dams make re-evaluation 

of the surface storage program essential. 

A technology to construct earth dams by direct blasts in the 

kiloton range has been developed in the Soviet Union. This method, 

together with investigations of landslide dynamics and nuclear explosions 

undertaken in the U. S., is suggested for development of large scale 

storage on the upper Indus. This sin g le project is suggested as an 

alternative to the World Bank Plan for surface sto rage in the Indus 

Basin. 

Improved deinition oF the return pe riod tor damuiaging earthquakes 

in Pakistan suggests that the seismic danger has been underestimated 

for several proposed surface storage sites. In addition, adequate 

anti - sei smic des ign wi ll requi re extens ive des i gn changes in the 

proposed earth dams. In contrast, bl;st development ot a single large 
scale storage site on the tpper Inus is considered more attractive 

due to the inherent seismic stawlii litv of an embankment created by 

blasting. 

Together. the geologi c and technologi c invest i gations suggest 

several development alternattives whose econiomic implications should be 

evaluated as rapidly as possible. 



ABSTRAC1'
 

THE INTERNATIONAL CONFERENCE ON GLOBAL WATER LAW SYSTEMS 

By Dr. George E. Radosevich
 

The International Conference on Global Water Law Systems Vas
 

convened in Valencia, Spain, with the intent to focus upon particular
 

basic issues to analyzing and improving water laws in light of the role
 

and function of the law and its relationship to other disciplines and
 

sectors of socioeconomic activity. The Conference was an effort designed 

to: (1) build upon the materials assembled in past meetings and publi

cations while attempting to establish a systematic foundation of 

knowledge of major water law and administration systems around the 

globe; and (2) to develop an analytical methodology for the interface 

of interdisciplinary, intersectoral and intergovernmental inputs to new 

or improved laws and codes. 

Among the water law systems reviewed were the Spanish, French, 

British, Italian, Soviet, Hindu-Bali, Moslem, Latin American, Israeli, 

and the variations found in the United States and select Asiatic 

countries in preparing or revising water codes and administrative 

arrangements.
 

Water lalq% must be -dynamic and, thus, :ought to be the product of 

evolutionary processes. However, the water laws and organizational 

structures that at one point in time were designed to be solutions to 

particular problems often become the problem. Through inflexibility, 

lack of explicit policy provisions and gaps in subjects included, 

constraints to the introduction of new technologies and improved water 

management practices frequently occur. Three key issues or problems 

identified as impediment to water resources optimization were discussed 

in light of needed changes in the law - allocation and reallocation of 

water supplies; integration of water quantity and water quality control;
 

and, management and conjunctive use of ground and surface waters.
 

Center For Economic Education
 

CSU, March 1976
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BALUCHISTAN WATER CODE PROPOSAL 

Prepared by Dr. George E. Radosevich 

Baluchistan, although almost at the beginning of her provincial 
status, needs a water code without any further delay. A good water 
law would give Baluchistan and Baluchistanis a blueprint for cooperative 
action toward development of water resources, tools with which to work 
and a framework upon which to build. Some laws are needed because an
 
emergency has arisen and a bad situation needs to be patched 
 up. Some 
are needed to put a stop to undesirable practices and activities. But 
many wise laws are enacted to prevent emergencies From happening and to 
protect the people from even the beginnings of harm. A water code at 
this stage of Baluchistan development can be such a law.
 

Too often people think 
of law as a barrier, a restriction on
 
action and lose sight of the fact 
 that the law is the foundation of
 
activity, 
 that a good law puts powers and procedures into people's
 
hands which enable them 
 to take action, to build and develop.
 

Ile proposed code will 
 he such a forward-looking law. It will
 
give legal protection to existing and future water uses. [t will set
 
up a procedure for utilizing, developing, conserving and managing the 
water for the maximum benefit of the people. It will continue and
 
improve the protection of water quality so that many 
 people can use and
 
enjoy the same water. It will protect from private use 
 some water needed 
for use by all peop3 o or for some public purposes and prevent unneces
sary harm to streams. It will provide organizations that will enable 
citizens to combine for their mutual interest to provide water, use 
water, and protect themselves from water with provincial and federal 
aid where appropriate. The proposed code will not imIpose unnecessary 
and burdensome restrictions on people. Much of the Code is permissive, 
to be used only when people want help, it makes available techniques, 

procedures and organizations that can be called upon and used when 
desired.
 

The proposed code is designed to provide the basic guidelines for 
allocations development, control, management and administration of the 
water resources of Baluchistan in a uniform and predictable manner for 
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the good of all its citizens. Emphasis is placed not only on economic
 

and technological efficiencies but equally upon the social efficacy.
 

The code is drafted to cover all present and prospective issues of 

water development and management in a broad context, with flexibility 

for agency rule making to fit the particular provincial and local 

administrative needs.
 



ABSTRACT OF DISSERTATION
 

OPTIMAL IRRIGATION DECISIONS WITH LIMITED WATER
 

By Herbert G. Blank
 

A multiple crop irrigation planning model was developed to deter

mine crop acreages and irrigation timings and amounts under two
 

objectives. The objectives were maximization of expected return and
 

minimization of variance due to random precipitation. The model is
 

applied to a representative farm in the irrigated area near Fort
 

Morgan, Colorado.
 

Recent experimental data from field trials on corn at Colorado
 

State University were used. An evapotranspiration JET prediction
 

model was developed which reconstructed soil moisture over the season
 

for varying irrigation treatments. Regression analysis was used to
 

determine parameters in production functions relating ET in various
 

time periods to yields. An additive and a multiplicative relation
 

were tested.
 

A dynamic programming model was developed which determined optimal
 

amounts of irrigation at pro-scheduled times for a single crop. The
 

adopted ET prediction model and first the multiplicative and then the
 
,:tive production functions were incorporated into this program.
 

Initially the problem is solved with unlimited water available at a pre

determined price. The model is solved again with water limited in 

various time periods. The results of this program simulate the 

situation when the crop competes with other crops for the limited water 

supply. Secondary data were used to determine timings and amounts of
 

irrigation water for various production levels of the other crops
 

considered in the study.
 

The multiple crop case incorporates the results of the single crop
 

model. A deterministic and a non-deterministic case were studied. In
 

the first case all variables were assumed to take on their expected
 

values, thus reducing the problem to a deterministic linear program of
 

maximizing return. In the second case, probahilistic rainfall, a
 

supplement to known surface and groundwater supplies, was introduced.
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A simulation program, evaluating expected return and variance for
 

various precipitation planning policies was formulated and run. 
The multiple objective problem was reduced to a single objective 

of maximizing expected return since the change in variance for the 
policies tested was small. Finally, employing the optimal precipitation 
planning policy, the effect of restricting the known seasonal irrigation 
supply was evaluated. Expected return decreased and the variance of 
income increased as the water supply was increasingly restricted. 

211(d) Series, October 1975
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ABSTRACT OF 	PAPER
 

METHODOLOGY 	 FOR THE SELECTION AND TIMING OF WATER RESOURCES PROJECTS 

TO PROMOTE NATIONAL ECONOMIC DEVELOPMENT 

By Dr. Wendim-Agegnehu Lemma 

The methodology developed in this paper is designed to facilitate 

the selection and timing of water resources projects to optimally 

achieve "a priori" specified national economic development through 

desired strategies. The methodology is composed of several analytical 

procedures. 

The input-output model is used to simulate the national economy 

thus further facilitating consistent projections of the elements of 

final demands in accordance with the national economic development 

objectives and strategies, and assessing the total and incremental 

requirements for sectoral outputs of goods and services at designated 

future time periods. A mathematical model for the selection and 

timing of water resources projects for their implementation, in other 

words for the formulation of an optimal national water resources 

development program, has been developed and its application demonstrated 

on an example problem. The model incorporates important factors such 

as economic efficiency of projects, demand targets for project outputs 

of goods and services necessary to achieve desired national economic 

growth, resources capabilities and limitations, and project inter

relationships. Incorporation of these and other related factors makes 

the model reflective of the real world problem it is intended to aid in 

solving. 

The application on an example problem convincingly indicates it 

to be a useful tool indeed in the national economicvery planning process. 

This exercise also reveals the avenues for further research and improve

ment. 

CSU Hydrology Papers, No. 77, August 1975 
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ABSTRACT OF A BIBLIOGRAPHY OF
 

SELECTED PERIODICALS FOR SOCIAL SCIENTISTS
 

By Forrest A. Deseran
 

The selected periodicals included in this monograph have been
 

diligently assembled by Mr. Forrest Deseran in the course of his work
 

on the 211(d) Project. The compilation of such material results fron
 

the perusal of literature in connection with the broad topic of social
 

aspects of water resources development and modernization, and as part 

of the 211(d) Institutional Grant at Colorado State University. Such 

a list is not only useful for future researchers at Colorado State 

University but for other people who within the limited resources in 

the Rocky Mountain area have to search hard in order to track down 

pertinent material. This bibliography contains not only titles and 

their availahility in the major libraries in Colorado but also useful 

brief annotations as to the special areas of concern of key journals. 

Mr. Deseran provides a particular service by concentrating on elusive 

material in what one may broadly refer to as the sociology of natural 

resources and technology assessment. Throughout this compilation a 

common thread unites various disciplinary areas by relating the broad 

themes of planning, development, and modernization. 

This document is perhaps an atypical by-product of the far-reaching 

consequences oF the 211(d) Grant. While it is not always possible to 

document the visible and tangible results of a given monograph, the 

Sociology [)epartment as well as other social sciences at Colorado State 

University are benefited in a variety of ways from the dialogue with 

physical scientists, from the exposure to problems of developing 
countries, and from the need to develop both common vocabulary and tools 

for addressing difficult interdisciplinary and transcultural problems. 

It is in this context that one sees this particular monograph as an 

expression of the larger commitment of social scientists at Colorado 

State University to the area of natural resources and development, and 
as part of developing both the capability and interest in pursuing the 

theoretical and practical aspects of natural resources studies. 

211(d) Series, July 1975 
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ABSTRACT
 

NUMERICAL MODEL OF FLOW IN A STREAM-AQUIFER SYSTEM 

By Dr. Catherine E. Kraeger Rovey
 

A three-dimensional, finite difference model was developed for
 
simulating steady and unsteady, saturated and unsaturated flow in a
 
stream-aquifer system. The basis of the model is the finite difference 
form of Richard's equation for unsaturated and saturated subsurface 
flow. Effects of streamflow on groundwater movement are treated by 
applying the appropriate boundary conditions to Richard's equation. 
Contributions of groundwater to river flow are quantified by including 
seepage rates in the computation of river discharge. The three-dimen
sional model was developed for use in this study to interact with two
dimensional model segments, which were interfaced with the three
dimensional model on its upstream and downstream ends. 

The model produced results which match observed data for the study 
area, which consisted of a 0 mile reach of the Arkansas Valley of 
Southeastern Colorado. Computed estimates of river discharge at each 
end of the study area and water table elevations throughout the region 
agreed reasonably well with observed data. An analysis of the sensitivity 
of results produced by the model to variation in the values of several 
input parameters was included as part or the study. 

CSU Hydrology Papers, No. 74, August 1975
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ABSTRACT
 

WATER MANAGEMENT FOR SMALL IRRIGATION RESERVOIPS IN NORTHEAST THAILAND
 

By Mongkol Chotisasitorn and Dr. Robert C. Ward 

The primary aim of this report is to evaluate the water use
 
efficiency of small irrigation reservoir in Northeast Thailand. These
 
reservoirs are necessary for consistent agricultural production in this 
region. Reservoir capacities are restricted by topography and rainfall 

runoff is their source of water. Water management of these reservoirs 

has to take into consideration the risk of a varying rainfall distri

but ion. 

The method of evaluation used in this report is to synchronize the 
cropping time with the probability of rainfall in order to minimize the 
risk of wet-season cropping and to maximize utilization of the reservoir 

storage for dry-season cropping. 

The Hluev Si Thon Project is used as a study area in this report. 
An analysis of- the data indicates that the wet-season cropping schedule 

should depend on the amount of rainfall during May to June. Generally, 

the suitable cropping schedule of the wet-season crop (rice) should 
begin in early July. During the wet-season cropping, the reservoir 

storage should remain full. The full reservoir storage can then be 
used for dry-season cropping. If this remaining reservoir storage is 
not used for dry-season cropping, much of the water will be lost by 

evaporation and seepage. The relationship between the irrigable area 
for the wet-season cropping and the optimal capacity should be 
determined by mean during the cropping period.the rainfall Increasing 

reservoir capacity to reduce the risk of wet-season cropping will increasl 
the service area for dry-season cropping. The irrigable area for wet
season cropping may be increased in the future if further research 
indicates that watershed runoff can be successfully diverted and stored 

in the rice paddies. 

211(d) Series, January 1976
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IRRIGATION SCHEDULING FOR PERU* 

by 

William E. Hart 

SUMMARY AND RECOMMENDATIONS 

Irrigation scheduling is a method for predicting the plant's future 

need for water based upon measurements made in the immediate past, and 

historical data. The past measurements allow estimation of the current 

plant moisture status, and the historical data allow extrapolation to 
the future. Irrigation scheduling has as its objective the management 

of water so that it is applied only at the time and in the amount needed. 
In water-short areas this can result in increased yields through an 
extension of cropped areas. In water-surplus areas it can help to 
alleviate drainage problems which may result from excess water applica
tions. It can also reduce loss of nutrients throuth deep percolation. 
That benefits can and are being reali:ed through irrigation scheduling 
is manifested by the fact that over 100,000 ha of land are under such 
control in the western United States. A commercial operator who offers 
this service (along with some agronomnic ones) charges approximately 

$10 per ha.
 

The concept of controlling irrigations through measurement of the 
soil moi,;ture conditions is presently practiced to some extent on 

approximately 30,000 ha of Peruvian sugar cane. The soil moisture 
content is determined through soil sampling, and an equivalent soil 
moisture stress is calculated. Water is allocated to fields based upon 
the known moisture stresses and certain economic factors relating to 

cane age. 

Most irrigation scheduling systems now in use in the United States 
attempt to estimate current moisture contents and predict future ones 

through climatic observations. It is demonstrated in this paper that 
this procedure can he used on sug;ar cane in Peru and effectively 
eliminate much of the expensive moisture sampling and analysis now in 

progress. Future predictions of time to irrigate can also be made. 

*Adapted from Appendix A of Final Report under contract AID/ta-BOA-1165
 
Lima, between the Colorado State University and USAII)/LIMA.
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As a result of these investigations, it is recommended that the
 

Instituto Central de Investigaciones Azucareras (ICIA) implement such
 

a system on cane lads ..w under the current moisture control system,
 

and that investigations be carr.ied out to ascertain crop and stress
 

coefficients specifically geared to Peruvian sugar growth.
 

Irrigation scheduling for non-cane crops must be introduced in a 

different manner. Whereas ICIA has a long history of research in the
 

sugar cane industry, no such similar entity exists for the remainder of
 

Peru's crops. Therefore irrigation scheduling should be initiated on
 

these other crops through a pilot study under the D)ireccion General d 

Aguas ()(GA) of the Ministry of Agriculture (MINAG). The arid coastal 

valleys are the areas of Peru most likely to benefit from irrigation 

scheduling, and plans have already been made for an eVapotranspi ration 

and irrigation methods study on 280 ha of the Canete Valley. Ideally,
 

the irrigation scheduling pilot program should be made in conjunction
 

with this study and would have three primary objectives.
 

(1) To determine the feasihi litv of such a program in non-cane 

crops of Peruvian coastal valleys. The fields and land holdings are 

considerabl\' smaller than those existing in the cane areas, and in 

the inited States where irrigation scheduling is now practiced. Thus 

problems (and hopefully solutions) associated with the establishment
 

of a system under these conditions will be determined.
 

(2) To establish crop and stress coefficents. Although such
 

coefficients have been determined for some crops of Peru, it is necessary
 

to verify these under Peruvian coastal conditions. The coefficients
 

for some important Peruvian crops have not yet been established anywhere
 

in the world.
 

(3) To act as a training ground for technicians. Extension is
 

a necessary part of an effective irrigation scheduling program. By
 

assigning an excess of trained personnel to this project, a cadre of
 

field advisers will be established. If the system proves feasible and
 

is extended to other areas, these people will make up the first body
 

of extension workers.
 

If irrigation scheduling proves feasible for the Canete Valley, it
 

should be spread throughout that valley, and then into other coastal
 

valleys. This spread should take place in an orderly manner, with close
 

supervision by a central office in the )(GA providing overall coordination
 

and evaluation.
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ABSTRACT OF PAPER
 

WATER CONSERVATION PRACTICES FOR DRYLAND FARMING
 

By Dr. Kenneth G. Bringle
 

"Dryland Farming" is a catchall term often used to describe any 

type of farming that is not irrigated. Climatic limitations are
 

placed on the term in order to define the type of agriculture 

discussed. The dryland farming areas of the United States are used 

for comparison of different types of dryland areas and cultural 

practices. A comparison of temperate zone regions with dry subtropic 
or tropic regions is not applicable.
 

211(d) Series, September 1975
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APPENDIX D
 

Sample Letters Received by the Director,
 

Dr. E. V. Richardson
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OCDE 	 OECD 
ET 	 FORORGANISATION DE COOPERATION ORGANISATION ECONOMIC 

DE DtVELOPPEMENT tCONOMIQUES CO-OPERATION AND DEVELOPMENT 

T6l6phone : 524 82-00 T6l6grarnmes: DEVELOPECONOMIE 2, rue Andr-Pascal 
T61ex :620.160 OCDE PARIS 75775 PARIS CEDEX 16 

DIRECTION DE LA COOPERATION 
POUR LF I)CVELOPPI'MENT 

DEVELOPMENT CO-OPERATION 
DIRECTORATE June 4t, 1976 
IIT-549 

Dear Hr. Richardson,
 

I 	am sorry for the delay in acknowledging the
 

receipt of your letter of April 15 with the enclosure. 
Actually I wanted to take the time to first read
 
Mr. Wood's thesis. 

I 	have no technical comments to provide you with, 
aspects outside field competence.since these are my of 

I may however toll you that I was particularly interested 
in Chapter 6, which emphasizes the need for further research 
and improvement in the technology. Tis is -too often forgotten 

The revicw of the vlrious types of water lifters and the 
analys is of the driving devices which can be used to power 
the lifters merit to be put; to the attention of various bodies 

involved in water supply activities for developing countries. 
flay I therefore suggest, if you have not already done so, 

to make Hr. Wood's study available to the WH1O International 
Reference Centre for Community Water 13unply, the Hague, 
who could make this valuable infor.matLion available to its 
corresp*ondents. (As you may know, the Reference Centre 
will be holding an international workshop on hand pumps 
in the Hague next July). UNICEF should of course also be 

made aware of this work. I would like to add that I am 
in total agreement with Hr. Wood's concern (p. 278) for 
educati on nnd mainteianco. 

I intend to bring this study to the attention of 
a few e, erts who will be meeting in July, under OECD auspices, 

for small-users applications.on the subject of energy sources 
They will no doubt; be interested in that part of the study 
which deals with solar energy and wind-mills. I would -there
fore be grateful if you saw the possibility to send about 
12 copies of Chapter 5 and 6 of the thesis. 

Thanking you for sending me this material, I remain
 

Yours sincerely,
 

- Harthe Tenzer 

Special Counsellor 
Mr. E.V. Richardson and Technicalfor ScientificCivil EngineeringProfessor of 
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I!~11 IA-1 oriu-17T I I4!IIi' I . PII 0111(--F OX 2427 

( _ 1( II[,l tIr~iOl1iH *AOI.iNA :7 i1.l LISA . 919/967. 
3 2 15 

7 bT V IPCDIT \ 1 N TAL SEI;rVICE S O IR PO IRATION 

June 11, 1976 

Dr. E.V. Richardson 
211(d) Director
 
Engineering Research Center
 
Foothills Campus
 
Colorado State University
 
Fort Collins, Colorado 80523
 

Dear Sir:
 

I want to again express my appreciation for the copy of Mr.

Wood's report on pumps which you were kind enough to send me at
 
Hans van Damme's request.
 

By copy of this letter I am asking the International Reference
 
Center to send you 
a copy of my interim draft guidelines on hand
 
pumps and to place your name on 
the distribution list for the next
 
edition following the expert meeting in July.
 

Also as I indicated, I will send you a copy of my new book,

Water, Engineers, Development, and Disease in the Tropics, when
 
(maybe if?!) AID send me some copies.
 

Your program sounds very interesting. I hope that we will keep

in touch.
 

Respectfully,
 

F. Eug ne M Junkin
 
Vice rresi ent
 

cc: Ir. Ebbo Hofkes
 


