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FOREWORD 

This is the second (Report Number II) consolidated annual report 

on the section 211 (d) Grant made to three of the member universities 

of the Council of U.S. Universities for Soil and Water Development 

in Arid and Sub-Humid Areas (CUSUSWASH): The University of 

Arizona (Contract AID/csd 2459), Colorado State University (Contract 

AID/csd 2460), and Utah State University (Contract AID/csd 2459), 

for the purpose of enhancing the competence of these universities in 

the field of water management for agriculture. These programs were 

initiated July 1, 1969. CUSUSWASH provides a mechanism for joint 

planning and review of accomplishments for the three programs and 

coordinated leadership for the inter-university aspects of the program. 

Besides the three recipient universities, CUSUSWASH also includes 

the University of California. 

The report consists of two volumes. Volume I contains four 

parts. Part I deals with the overall CUSUSWASH program, and 

Parts II, III, and IV report the activities of the three universities. 

The four parts are under one cover. 

Volume II consists of three separate appendices by the three 

universities. Each appendix is under a separate cover. This 

report constitutes Appendix B of Volume II. 
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SECTION I 

AID INSTITUTIONAL DEVELOPMENT GRANT 
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Final Proposal 
For 

AID Institutional Development Grant 

I. Title: Optimum Utilization of Water Resources: 
with special emphasis on 

Wate r Delivery and Removal Systems and Relevant Institutional 
Development 

II. Name of Applicant: Colorado State University 

III. Program Director: Maurice L. Albertson 
Linwood L. Hodgdon, Associate Director 

IV. Duration: Five years from date established by the Grant 

V. Amount of the Grant: $750,000 

VI. Action Officer: 

Summary: 

This Proposal is one of three being submitted by each of three 
universities on different aspects of water resources utilization. 
This Grant will strengthen the already existing competence of 
Colorado State University in water delivery and removal systems 
and in development of institutions which are relevant to the 
various aspects of optimum utilization of water resources. 

The competence of Colorado State University in these 
subjects exists in several departments whose staff members 
constitute the basic capability and interest. The Grant will 
be used to expand both the depth and breadtq of this capability 
in its application to the less developed countries. Specifically, 
the grant would be used to support the salary of staff members 
and graduate students, and their travel and other expenses 
related to this activity. 

As a Land Grant University, Colorado State University has 
a long tradition of research, education, and service for 
agricultural areas and their needs both in the United States 
and abroad. This Grant will help to expand these activities 
more effectively into and for the less developed countries. 
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Background 

This proposal is one of three being submitted by each of three 
universities (University of Arizona, Colorado State University, and 
Utah State University), which are coordinating their efforts through 
the Council of u. s. Universities for Soil and Water Development in 
Arid and Sub-Humid areas -- later referred to as Council. These 
three universities are among the most competent in the field of 
water management in the United States. 

Colorado State University will emphasize the development of 
its competence with special emphasis on "water delivery and removal 
systems and relevant institutional development", Utah State Univer-
sity in "on farm water management" and the University of Arizona, 
"water shed management". This devision of emphasis reflects their 
respective current special competencies and major field of interest 
in United States' water management problems. In addition, each of 
these universities has special geographic experiences and interests 
in less developed countries. Utah State University is active in 
several Latin American countries; Arizona is working for AID in 
Brazil; and Colorado State University is active in Pakistan and 
Southeast Asia. All three of the universities have contacts and 
experience in several other locations throughout the less develop-
ed world and have general interests in water management problems 
in less developed countries. 

Activities under the Grants to these three universities will 
be coordinated through the Council in order to maximize develop-
ment of competencies under the Grants and to facilitate usefulness 
of these competencies to AID and other appropriate agencies. 

Because irrigation agriculture is concentrated in relatively 
few states, special U.S. competence in irrigation water management 
is limited to relatively few u. s. universities. However, irriga-
tion is of extreme importance to the agriculture of a large pro-
portion of the less developed countries. Therefore, the increased 
competence in water management to be created through these Grants 
for conditions found in the less developed countries, will be of 
central importance to optimum agricultural development in many of 
the less developed countries of all the major continents of the 
world. 
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Capacity and Commitment 

Shortly after the Land Grant Act was signed by President 
Lincoln, the Land Grant College for Colorado was created in Fort 
Collins to work with the people in the rural areas through its 
extension service programs, and to provide higher education for 
the common man. The Colorado Agricultural Experiment Station 
was also created at Fort Collins as an integral part of the college 
to conduc t research and experiments on problems confronting the 
farmer. Colorado State University thus has a long-standing 
interest in and commitment to the problems of development--parti-
cularly in arid agricultural areas where water resources are in 
short supply or not yet fully developed. 

This very practical beginning for what is now Colorado State 
University has continued to be the central theme, a strong pro-
gram in research, education, and service. The primary aspect of 
this program is in Water Resources Development, including agri-
culture, engineering, watershed management, geology, and various 
aspects of biological and social sciences. The various water 
resources programs of research and education at Colorado State 
University constitute the largest such graduate programs in the 
world, and a number of these programs are heavily involved in 
various types of foreign activities, such as the Asian Institute 
of Technology in Bangkok, and a research program on Water Man-
agement in Pakistan. 

Well over 100 faculty, and more than 300 graduate students from 
both the United States and abroad, are now involved in the foregoing 
programs in the various departments of Colorado State University. 

Colorado State University has developed within its institu-
tional structure a Center for Natural Resources, an Office of 
International Programs and a Center for Latin American Studies. 
Each of these centers and offices will assist in the development 
of this project and will be strengthened by their involvement in 
assisting in the addition of faculty, students, courses, and service 
activities to broaden the scope of the water resources program at 
the University as it relates to the less developed countries. 
These offices and centers have been and are now involved in pro-
jects or programs that focus on the professional and technical 
needs of the less developed countries including specific geo~raph-
ical areas; Latin America, South and So~theast Asia, and Africa. 

Colorado State University also has a tradition of working 
on research, education, _and servi.ce. a.ctivities related ilo water 
resources with many different age·ncies of the United States 
Government and various state agencies, such as: 

1. U.S. Geological Survey 
2. U.S. Bureau of Public Roads 
3. U.S. Agricultural Research Service 
4. U.S. Economic Research Service 
5. U.S. Soil Conservation Service 
6. U.S. Forest Service 
7. U.S. Rocky Mountain Forest and Range Experiment Station 
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8. U.S. Bureau of Reclamation 
9. U.S. Bureau of Sport Fisheries and Wildlife 

10. U.S. Public Health Service 
11. Colorado Water Conservation Board 
12. Colorado Cooperative Wildlife Research Unit 
13. Colorado Game, Fish, and Parks Department 
14. Colorado State Forest Service 

Colorado State University has a large number of courses 
related directly or indirectly to water resources. These courses 
have been expanded steadily to meet additional requirements in 
each of the many departments which are interested in the optimum 
utilization of water resources. 

When AID and SEATO were interested in establishing a graduate 
school in Southeast Asia ten years ago, with special emphasis on 
water resources, they came to Colorado State University which has 
taken the responsibility for the initial design of the School and 
the coordination of the United States contribution ever since that 
time. The School is located in B~.uJk:o:t..1, , Thai.land and is now known 
as the Asian Institute of Technology with a continually expanding 
scope of activities. 

Many of the Colorado State University faculty are serving 
periodically as consultants to various governments, agencies, and 
other organizations abroad with regard to water resources problems. 

Colorado State University has been expanding, at an ever 
increasing rate, its level of support, both in breadth and in 
depth, in the various aspects of water resources. Furthermore, 
it expects to continue this expansion in the future. In addition, 
in support of this Grant, the University will provide: 

1. The office, classroom, laboratory, and library space for 
faculty, students, and foreign visitors. 

2. The basic facilities and equipment required for research, 
instruction, and service--such as analog and digital com-
puters and certain basic laboratory equipment. 

3. The usual administrative and technical supervision and 
counsel by the various administrators. 

4. The advise and assistance of faculty and other staff 
throughout the University who have special competence 
which bears on the needs of the program. 
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Objectives and Scope of Proposed Program 

With the funds from the Grant, Colorado State University will 
improve its level of excellence with respect to planning, develop-
ment, management, and utilization of water resources with special 
emphasis on water delivery and removal systems and relevant insti-
tutional development related to the needs of the less developed 
countries. This will be accomplished through the following steps: 

1. Expand its professional staff in the various departments 
of the University which are now involved, or which would 
like to be involved, in water resources activities re-
lated to the needs of the less developed countries. 

2. Expand its number of graduate students in these depart-
ments from, or interested in, the less developed countries. 

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

4. Expand its course offerings in these departments ---
including interdisciplinary courses --- which are related 
to the less developed countries. 

5. 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 publications which are con-
cerned with the less developed countries. 

6. Help to alleviate the critical shortage of qualified pro-
fessional ~ersonnel with inter~~tional interests, experience, 
and expertise, and with cross-cultural insigh~s. 

7. 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 in this area 
will be funded by AID and any other sponsoring agencies 
under separate contractual arrangements. 

8. Improve its understanding of the nature of the less 
developed societies, and find ways and means of assisting 
them to resolve crucial p~oblems relating to water re-
sources development and management. 

9. 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. 
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The subject areas of specialization include the following 
as related to the needs of the less developed countries: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Development of water supplies from various sources. 

Conveyance, delivery, and draina~e of water in open and 
and closed conduits, including rivers, canals, irriga-
tion ditches, tunnels, and pipelines. 

Storage and use of water in reservoirs, both above and 
below ground-. -

Control and measurement of water in storage, and water 
being conveyed either for delivery or for drainage. 

Control of erosion and sedimentation with respect to 
storage. 

Use of wells as a source of water or for storage of 
water underground. 

Use of systems en1ineerin~ for development of optimum 
solutions to prob ems of water resources utilization. 

Understanding social, economic, political, and cultural 
factors in technological change, and the processes of 
developmental change. · 

Analysis of prevailing social systems, their structural-
functional characteristics within specific less developed 
countries to determine: 

a. The kinds of structural changes necessary for maxim-
izing water resource development and management, 
including the use of necessary new inputs. 

b. The sources of resistance to these necessary changes, 
and 

c. Effective ways of dealing with social resistance 

10. To analyze specific organizational and administrative 
structures for agricultural development in specific 
less developed countries to determine needed changes for 
better water utilization in maximizing agricultural 
production. 

11. To conduct economic analyses, including input response 
studies, and including the analysis of delivery and re-
moval systems, to achieve efficient and economic allo-
cation of water for agricultural purposes in selected 
areas of the less developed countries. 
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12. By use of systems analysis, develop case studies analyzing 
and documenting the above relationships in selected areas 
of the less developed countries for instructional research, 
and training purposes in a multidisciplinary setting. 

Operational Plan 

The details of the operational plan will be developed with the 
help of an interdisciplinary advisory committee from several depart-
ments and areas of administration. The broad aspects of the plan, 
however, are as follows: 

1. Assembl~ and analyze existing information on water 
delivery and removal systems related to the less de-
veloped countries. 

2. Assemble and analyze existing information on develop-
ment of institutions relevant to optimum utilization 
of water resources in the less developed countries. 

3. Prepare plans for additional research programs which 
will increase the knowledge of methods, techniques, 
and procedures for optimizing the utilization of water 
resources in the less developed countries. 

4. Increase the breadth and depth of teaching and educa-
tional materials for the subjects of this proposal and 
for the situations in various less developed countries. 

5. Solicit especially well qualified graduate research 
assistants, from both the United States and the less 
developed countries, who expect to work in some aspect 
of international development upon completion of their 
training. 

6. Expand the library collection, especially with respect 
to the problems of the less developed countries. 

7. Develop a program of student and faculty exchange with 
certain less developed countries. 

8. Plan, initiate, and expand an interdisciplinary seminar 
on development and the interrelationship of the many 
factors involved in development--especially in the less 
developed countries. 

9. Conduct short courses, institutes, seminars, and other 
activities to stimulate other personnel to become more 
deeply and actively involved, and to help in continuing 
education for those already involved in various aspects 
of international developemnt. 

9 



The first year of this program will be devoted to analysing and 
developing the details of the total program, integration of on-going 
programs, selection and orientation of new staff and graduate students, 
and establishing the interdisciplinary components of courses, seminars, 
research projects, and service activities. It is expected that 
approximately 16% of the total grant will be spent the first year, 
and that this percentage will gradually increase to more than 20% 
the fourth and fifth years. Throughout the period of the grant the 
proportion spent for each line item will remain approximately the 
same from year to year. 

Following the submission of the annual technical report, AID 
will initiate a review of the activities under the Grant. Such a 
review will include an evaluation of progress, administrative and 
financial considerations, and plans for the coming year. The discus-
sion will include ways in which the accomplishment may be utilized 
in the AID program and other areas where technical assistance may 
be needed. 

Date of Application: 21 April 1969 
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BUDGET 

AID Institutional Development Grant 

Five Years Duration 

Salaries: 

Stipends and Dependency Allowances: 

Travel: 

Equipment: 
Office expense & computer time· 
Library and publications 

Total 

11 

$280,000.00 

$280,000.00 

$ . eo ·,000.00 

$ 40,000.00 
$ 50,000.00 
$ 20,000.00 

$750,000.00 
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REPRESENTATIVE BIODATA OF CSU STAFF WITH 

EXPERIENCE RELATED TO GRANT OBJECTIVES 

INCLUDING REPRESENTATIVE PERSONS FROM 

THE DEPARTMENTS OF AGRICULTURAL ENGINEERING, 

AGRONOMY, CIVIL ENGINEERING, ECONOMICS, 
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Department of Agricultural Engineering 
Arthur T. Corey 
Gilbert L. Corey 
Wayne Clyma 
Judson M. Harper 
William E. Hart 
David B. McWhorter 
Gaylord V. Skogerboe 

Department of Agronomy 
Robert E. Danielson 
William T. Franklin 
M. Bashir Malik 
John O. Reuss 
Willard R. Schmehl 
Robert S. Whitney 

Department of Civil Engineering 
Maurice L. Albertson 
J. W. N. Fead 
Warr en A. Hall 
Albert G. Mercer 
Hubert J. Morel-Seytoux 
Everett V. Richardson 
Edmund F. Schulz 
Daryl B. Simons 
George L. Smith 
L. Scott Tucker 
Vujica Yevjevich 

Department of Economics 
Huntley H. Biggs 
Kenneth C. Nobe 
George E. Radosevich 
Ronald Lee Tinnermeier 

Department of Political Science 
Henry P. Caulfield, Jr. 
Phillip O. Foss 
Garth N. Jones 
John A. Straayer 

Department of Sociology and Anthropology 
Bert L. Ellenbogen 
David M. Freeman 
Linwood L. Hodgdon 
Evan C. Vlachos 
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AGRICULTURAL ENGINEERING 
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Biographical Data for 
Arthur T. Corey 

May 1969 

Title: Professor and Agricultural Engineer 

Birthdate: April 8, 1919 

Education: ASTP, Advanced (diploma, not degree) 
Civil Engineering 
Pennsylvania State University, 1943 

B. S. in Agriculture (soils major) 
University of Maryland, 1947 

M. S. in Engineering (irrigation option) 
Colorado State University, 1949 

Ph.D. in Soils (soil physics option) 
Rutgers University, 1952 

Teaching Experience: 14 years on faculty at Colorado State University, 
including two years spent in Bangkok, Thailand, on Colorado State 
University Research Foundation contract with SEATO Graduate 
School of Engineering 

Professional and Honorary Societies: 
American Society of Civil Engineers, Member 
Soil Science Society of America, Member 
Sigma Xi - - Scientific Honorary 
Gamma Sigma Delta -- Agricultural Honorary 

Professional Experience: 
Physicist, Gulf Research and Development Company, 1952-1956 
Research concerning multi-phase flow in porous rocks 

States in which registered: Colorado 

Consulting Work: Consultant for the Petroleum Research Corporation, 
Denver 
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Gilbert Lee Corey 
Biographical Data 

Name: Gilbert Lee Corey 

Title: Professor of Agricultural Engineering and Chief of Party for 
Water Management Contract in Pakistan 

Birthdate and Place: Olathe, Colorado -- 7 February 1923 

Education: B. S. 
M. S. 
Ph.D. 

1948, Colorado State University, Fort Collins, Colorado 
1949, Colorado State University, Fort Collins, Colorado 
1965, Colorado State University, Fort Collins, Colorado 

Professional Experience: 

A. Teaching 

1957-Augul!rt 1970. Teaching in Department of Agricultural Engineering 
on 1 /2 time basis. Have taught fluid mechanics, irrigatioo. engr., 
drainage engr., open channel hydraulics, hydrology, advanced 
hydrology, conservation engineering. 

August 1970-date. Professor of Agricultural Engineering and 
Chief of Party, Lahore, Pakistan. 

B. Research 

1949-1954. Irrigation Research on Aberdeen Branch Exp. Sta., Univ. 
of Idaho Research on Water Management for crops in 
Idaho. 

1954-1955. Irrigation research with ARS-USDA, Los Angeles, Calif. 
1957-1970. Professor of Ag. Engr., Univ. of Idaho research on 1 /2 

time basis. Research on consumptive use of irrigation 
water, infiltration, irrigation efficiency, drainage, pumping 
economics. 

1970-date. Chief of Party for Water Management Contract in Pakistan. 

C. Design and Consulting 

Not much - Have appeared as expert witness on irrigation water use 
problems. Designed irrigation system layouts. 

D. Other 

Head of Department of Agricultural Engineering, University of Idaho, 
1966 to August l970. 

Acting Director of Idaho Water Resources Research Institute, September 
1969 to August 1970. 
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Professional and Honorary Societies: 

American Society of Agricultural Engineers 
American Society on Engineering Education 
National Society of Professional Engineers 
Idaho Society of Professional Engineers -

Northern Chapter President 1967 
State Director 1968-1970 

Field of Specialization: 

Irrigation Engineering 

Special Honors, etc. 

Sigma Xi - Outstanding research paper award, Idaho 1967 
Sigma Tau 
Phi Kappa Phi 

Publications: 

1. Hydraulic Properties of Well Screens, M. S. Thesis, CSU 1949. 
2. Light Frequent Irrigations Best, Reclamation Era, 1952. 
3. Phosphorus Uptake by Potat:>es, Soil Science, 1954. 
4. Irrigation of Russett Burbank Potatoes in Idaho, Idaho Agri. Exp. 

Sta. Bul. 246, 1955. 
5. Irrigation of Field Beans in Idaho, Idaho Agri. Res. Bul. 37, 1957. 
6. Evaporation Studies in California, Calif. Div. of Water Re.sources 

1956. 
7. Irrigation of Snap Beans Grown for Seed in Idaho, Idaho Agri. Exp. 

Sta. Bul. 336, 1960. 
8. Measurement of Water over Silted-In Weirs, Agri. Exp. Sta. Res. 

Bul. 47, 1960. 
9. Infiltration Patterns from Irrigation Furrows, Idaho Agri~ Exp. Sta .. 

Res. Bul. 59, 1962. 
10. Evaluating Water Use on a New Irrigation Project, Idaho Agri. Exp.Sta. 

Res. Bul. 62, 1964. 
11. Effects of Flow-System Geometry on Furrow Infiltration, Idaho 

Agri. Exp. Sta. Res. Bul. 65, 1965. 
12. Similitude for Non-Steady Drainage of Partially Saturated Soils, 

'PhD dissertation, Colo. State Univ., 1965. 
13. Similitude for Non-Steady Drainage of Partially Saturated Soils, 

Hydrology Paper No. 9, CSU, 1965. 
14. Similitude for Drainage of Soils, Journal of the Irrigation and 

Drainage Division, Proceedings of the Amer. Soc. of Civil 
Engineers, September 1967. 

15. Size of Farm in Relation to Irrigation Pumping Costs, Transactions 
of the ASAE, Vol. 12, No 6, 1969. 

16. Agricultural Consumptive Irrigation Water Needs, Planning Report 
Number Five, Idaho Water Resource Board, 1970. 

17. Consumptive Irrigation Requirements for Crops in Idaho, Idaho 
Agricultural Experiment Station Bulletin No. __ , 1970. 
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WAYNE CLYMA 

Associate Professor, Department of Agricultural Engineering 
Colorado State University 

Birth 
August 1, 1935 

Social Security Number 
441-36-8689 

Education 

B.S. 

M.S. 

Ph.D. 

Oklahoma State University, Stillwater, Oklahoma, 
Agricultural Engineering 

Oklahoma State University, Stillwater, Oklahoma 
Agricultural Engineering 

~niversity of Arizona, Tucson, Arizona 
Hydrology 

Professional Experience 

1958-1964 

1964-1966 

1966-1971 

1971-Present 

u.S.D.A., Agricultural Research Senrice, 
Bushland, Texas 

Oklahoma State Contract, College of 
Agriculture, Alemaya, Ethiopia 

University of Arizona, Tucson, Arizona 

Colorado State University, Fort Collins, 
Colorado 

Scientific, Professional, and Honorary Societies 

American .Society of Agricultural Engineers 
American Geophysical Union 
Sigma Tau 
Alpha Zeta 

Publications 

See attached list. 
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Wayne Clyma 

PUnI,ICATimlS 

1. Jensen, H. E., nnd Clyma, W. What happcnr.; to sediments in playa 
lake uatcr when used for undC!rnround recharr,e in wells. ~~ross 
~ctiol!, 5 (8). January 1959. 

2. Clyma, Wayne and Jensen, M. E. Floccule:nt used to remove sediments 
from playa lah.e water used for grolmclwJtf!r rechar~e. Texas Agri. 
Expt. Sta. Progress Report 2144. May 16, 1960. 

3. Bilbro, J. D., Jr., Clym11, Wayne, Newmnn, J. S., Jensen, M. E., and 
Sletten, W. H. A preliminary evaluntion of the leaf-color chanr,e 
11tethoct as an ind5.cntor of the optimum til'lc~ to irrignte cottcm nn 
the harolands of the Pi~h Plnins. · Te,:as A9;ri. Expt. Sta. Progress 
Report 2159. October 24, 1960. 

4. Clyma, Wa?:ne, and Broa<llnrrst, 'I-!. 
water by aerial applic3tion of a 
Expt. Sta. Prozrcss Report 2168. 

L. Clar:ff:ication of t>laya lake 
flocculating agent. Te:;as Agr:f .• 
January 20, 1961. 

5. Clyma, thyne, ArtiHcial rechar!?e of r,round m1ter by a multiple 
purpose w~ll. Fepcr ?rescntcc! nt th~ Southwest ~ec:.:iun 'l!!eeting, 
Amer. Soc. of Agri. En~r., April 14-·15, 1961. Tcxar1uma, Texas. 

6. Clyma, Wayne. Research conducted on clnrificntion of playa woter 
usin!; a flocculent. Crot's an<l Snf 1'9. Aug11st-Septr.ril•P,. 1~61. 

7. Clyma, ~faync. Ui~hlights from ASAr.. Wint'!r Meet:f nr, Session on Ground-
water llydrology. A~ri. r~., '•4(2)~ Pl'• 82-83, February 1963. 

8. Clytna, Uavne. Patter.nR of ra(lar ecbo!l's of convective prccir,itnt:fon, 
Hir,h Plairi!i t)f Te.xils • 1%1. tnpublbhcd }:aster3 Thel'lis, Oklahotn.i 
State University, Stillw.ttcr, A\1gust 1963. 

9. Clytr:i, WaynP., and Lot!'lneich, F. B. Occurr.c.:~ncc and Use of Hater !~e-
sources in the l!ie:h Pl~ir.G of Texas :md ?!ew He,c;ico. Papar pr~sented 
at the Winter Yeet:in~, t.rr.er. Soc. of Agrl. Enrr., Dl?cember 1963 • 

. ' ' 

10. Clyma, Wayne, Crot•:~ F. R., Fry~ H. r.. 
vertinr. Radar !:cho~i=: to Pigital Form. 
69(G), rP• 1497-1500, A~ril 15, 19G4. 

Coordinate nethC\d of Con-
:J.our. of Cc(?ri!wsicnl Res. 

11. Clyc1n, ~-Ta~_,ne. Artificial Crolmc!water. 'R~char!;c by a Hultiple l'u17o~a 
Well. l'cxas Azri. Expt. Sta. Hise. Pub. 712, l·!ay 19Ci'•· 

12. Clynm, lfaync, anct Lotspnich, F. n. Occurrence .tnd t'se of Water Re-
sourc~s in t'lie t~i2h Pl.1.i.ns oE Tc.h,,s and Hew ~texico. U.S. Dept. of 
AsrL, ARS-41-114, J:muary 1%6 .• 

13. Clyina, tfoynP. ~nrl /.:i~~r.n, Victor r'. ETiclncr.r:ini ~r.rl F.co1'omic Fcnsibility 
of a Tt,o-t-:J1ccl 'Ir,,ctor on Sm:?11 Coin;cE:ric.il Pnrll'a in Ethiopia.. I1l;>crinl 
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PUCLICATIO:ts (COH 'T) 

Ethiopian Collc&e of Agriculture and Hcchanicnl Arts; M~s. Pub. Ho. 
16, May, 196G. 

14. Clyma, Wnync • . Ar,riculturnl Survcyinr, for Soil and Water Conscrva-
ticm. Imperial Ethiopi:m Collc:;c of Ar,riculturc and }-tcch:micnl 

· Arts. (Himo) 138 pp., ill., June 1966. 

15. Clyrn::i, lfaynl'?. Ra:f.nfall Intensities for Srr.all Watershed Rydrologic 
Dcsir.ns i.n r.thi~'>i:.i. Fthion:fnn C:co1:,rt1!!hic Jo~al, Vol. VI, ?!o. 2, 
PP• 30-36, Deccil:bcr 196(,. 

16. Clyma, Wayne and ~haw, FJchard .J • . A Prograr.\ of nasic Dat;i Collection 
for Ground Water P.r.sourccs in nevclo!)in3 Countr::.cs. PrC1~~r!_1.nr~ ~-
tcrnP.tion,'.11 Conforcncc on lfatcr for PP.nCP., '•fav 23··31, 1967. --------------------~,-- - . . 

17. · Clyma, Wayne. ConceptR of Wnter Conservation ard Efficient Wnter 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

• -Use as Reb.tcd to Uatcr Policy. f\z:.-i. En?~• 5()(3), pr,. 133-139, Narch 
1969. _ 

Cly1'\n, Wa~1ne cmd Sh;;:w, Richard J. ?1atur:il Rech,1r.~e in the Tucson 
Basin. Pr(!r;:n~i._yg_ .\~rict.ltu_!£ in A_;_i?.on.:i, ?-!arch-Apt'il l'l63. 

Clyna, Hayne, F.~buck, Ernest C., an~ Shc:.w, Richard J. Uy~r.:i.ulic 
Propcrti1;;s of tha Tucson B.isin Fro:"\ ~hort-Tertl'I Pun;!"inr.; Tcr.ts. Pnper 
prescntcJ nt the P3cific Coll~t Region, An1er. Soc. of ~g. Eni~rs., 
Apr1.l 1968. 

Clyma, Uc\yne nn,1 Younr,, '?.ohert A. Enviro1'1,,e.ntnl r.fft!Ct& of Irrica.: 
tion in th~ Cer.t::al Vall~:v. of ,~rizcm,,. Paper or£scn,£d nt the An.:.ual 
Mcetinz o~ the .Amer. Soc. of Civfl F.n~rs., ~lay 1~6e. 

Clyma, t•'~yne. F.nf_:inP-ed.r.~, 'EconoTl'li~ 11nd !-:duc:it.-r ona 1 F11ctors to Con·• 
sider in Clwnr;ir.;; fro:,, Anil"!nl to '£rnctor ro~•:-:?r L1 Dt:v-::l<.•?1ii:-lz Co~,-.::i:ie:-i;. 
Paper p·cescnt~d at Ann11r.J ?-J~eting, ~r. Seo. of Ar,. F.ngrs., June 
1968. 

Clyma, Wayne and Warrick, A. W. Soil !foistura Tr.insicr nnd Linear 
Systct:1s 'i'hcory. Pap~r Presented to tnc Ar.1ericc1n Soci~ty of Agrono1tif, 
Auiu.,;t 20, 1970, Tucson, Arizona. 

Clyma, Wayne. 1971. Analysis of Soil Heo.t Trensfer 
for the Eva,otranspir~tion System. Ph. D·. Disser-
tation, university of Arizona Library, Tucson, 135 pp. 

Ciyma, W. Stapleton, H. N. and Fims=eier, D. D. 1971. 
The Eva9otrenspirr:tion System: I. Definition. 
ASAE Pc.per Uo. 71-229 for Present c.tion o.t the Sunmer 
Meeting, kier. Soc. of Agri. Engrs., Pullman, Wash. 

Clyma, W., Watson, F. L. a.'ld WEJnjura, D. F. 1971. System 
Identification by Convolution. ASAE Po.per ~-:o. 71-533 
for precento.tion c.t tl1e Sur,;r:1er j•ieeting, Acer. Soc. of 
Agri. Engrs., Fullman, was~. 
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' WAYNE CLYMA 

10. Teaching Experience 

Haile Sellassie I University 
Agricultural Surveying (TWice) 
Rural Water Supply and Sanitation 
Soil and Water Conservation Engineering (Twice) 
Farm Machinery Maintenance 
Principles of Farm Machinery 
Farm Power 

University of Arizona 
205 Irrigation Principles (Twice) 
206 Applied Hydraulics 
122 - Water Control in Agricu'iture 
223 - Agricultural Systems 
305 - Drainage of Agricultural Lands 
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JUDSON M. HARPER 

Professor and Head, Department of Agricultural Engineering 
Colorado State University 

Birth 

August 25, 1936 

Education 

Social Security Number 

485-36-7332 

B.S. Iowa State University, Chemical Engineering, 1958. 

M.S. Iowa State University, Food Technology and Bacteri-
ology, 1960. 

Ph.D. Iowa State University, Food Technology, Chemical En-
gineering, and Mechanical Engineering, 1963. 

Professional Experience 

1970 - Present Colorado State University, Fort Collins, 
Colorado, Professor and Head, Department of 
Agricultural Engineering (Organized and di-
rected new departmental orientation to food 
process engineering as well as provi6ing ad-
ministrative direction to the department.) 

1969 - 1970 General Mills, Inc., Minneapolis, Minnesota, 
Venture Manager, Industrial Venture Team, 
Corporate Research. (Responsible for the 
development, testing, scale up and marketing 
of a new non-food consumer product line.) 

1969 - 1970 Elected and served as director on the School 
Board of Independent District 1283, St. Louis 
Park, Minnesota. · 

1968 - 1969 General Mills, Inc., Minneapolis, Minnesota, 
Department Head, Process Development Depart-
ment, Corporate Engineering. (Responsible-
for the translation of research work from 
concepts to commercial feasibility. This re-
quires effort from bench scale through pilot 
plant start up.) 

1964 - 1968 General Mills, Inc., Minneapolis, Minnesota, 
Research Associate, Cereal-Snak Development, 
Corporate Research, Head of Engineering-Sci-
ence group. (Solved special engineering 
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1963 - 1964 

1958 - 1963 

Summer 1957 

problems in extrusion, drying, puffing, and 
control. Installed computer data collection 
and control system for semi-works plant. Pro-
vided economic analysis for new process de-
velopment.) 

Iowa State University, Ames, Iowa, Assistant 
Professor, Department of Dairy and Food In-
dustry. (Taught and developed Dairy Equipment 
course and Elementary Food Analysis. Asso-
ciate member of Graduate Faculty and member of 
Department Curriculum Committee.) 

Iowa State University, Ames, Iowa, Instructor, 
Department of Dairy and Food Industry. (Taught 
Food Process Engineering courses.) 

Esso Standard Oil, Bayonne, New Jersey, Junior 
Engineer. (Refinery trouble shooting and eval-
uation of proposed projects.) 

Professional, Scientific, and Honorary Societies 

American Society of Agricultural Engineers 
Tau Beta Pi 
Sigma Xi 
Gamma Sigma Delta 
Institute of Food Technology 
American Institute of Chemical Engineering 
American Association for the Advancement of Science 
Professional Engineer, State of Minnesota 

Patent Applications 

On-line product density measuring device. 
Continuous tristimulus color meter. 
Agitated salt bed puffing device. 
Continuous regeneration of frying oil. 

Publications 

See attached sheets. 

Research Interests 

New food sources and fortified foods. 
Food systems analysis, including waste recycling and control. 
Thermal processes. 

23 



PUBLICATIONS OF JUDSON M. HARPER 

Harper, J.M., Bird, E. w., and Caulfield, W. J. Modifica-
tion of a Swenson Research Spray Drier and its Opera-
tional Characteristics. Food Technol. 16 (9) :140-144 
(1962). -

Harper, J.M. An Apparatus for Measuring Bulk Density of 
Dried Milk. Food Technol. 16 (9) :144 (1962). 

Harper, J.M. and Hammond, E.G. M63--Effect of Solid Sup-
port Characteristics on the Gas Chromatography of 
Model Flavor Compounds. J. Dairy Sci. 47:678 (1964). 

Harper, J.M. Solid Support Characteristics and Plate 
Height in Gas Chromatography. Dissertation Abstr. 
24:3949 (1964). 

Harper, J.M. and Hammond, E.G. Evidence of Coupled Eddy 
Diffusion in Gas Chromatography. Anal. Chem. 37:486-
489 (1965) • 

Harper, J.M. and Hammond, E.G. Solid Support Character-
istics and Plate Height in Gas Chromatography~ Anal. 
Chem. TI:490-495 (1965). 

Harper, J.M. Justification for Computer Control of Batch 
Processes. Presented at Instrument S9ciety of America, 
North Central Area Inst=umentation Symposium, Minne-
apolis, Minn., February 3, 1966. 

Harper, J.M. The Use of Mathematical Models in Quality 
Definitions, Optimization and Control. Presented at 
American Society of Quality Control, 23rd Midwest Q. 
c. Conference, Milwaukee, Wisc., October 12, 1968. 
Published in Food Quality Control, No. 27:12-16, July 
1969. 

Harper, J.M., Rhodes, T. P., and Wanninger, L.A. Viscosity 
Model for Cooked Cereal Doughs. Presented at the Amer-
ican Institute of Chemical Engineers Meeting, Portland, 
Ore., August 27, 1969. Published in Chemical Engineering 
Progress Symposium Series No. 108 67:40-43 (1971). 

Harper, J.M. and Wanninger, L.A. Process Modeling and 
Optimization. I. Experimental Design. Food Technol. 
23 (9): 49-51 (1969). 

Harper, J.M. and Wanninger, L.A. 
Optimization. II. Modeling. 
60-62 (1970). 
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PUBLICATIONS OF JUDSON M. HARPER 

Harper, J.M. and Wanninger, L.A. Process Modeling and 
Optimization. III. Optimization. Food Technol. 24 
(5):82-87 (1970). 

Bateson, R. N. and Harper, J.M. Apparatus and Process for 
Puffing Food Products. Patent applied for December 1970. 

Harper, J.M. and Harmann, D. v. Food Engineering -- Agricul-
tural Engineering's New Challenge. Presented at the 
American Society of Agricultural Engineers Rocky Mountain 
Region Meeting, Logan, Utah, April 3, 1971. 

Harper, J.M. Needs for Engineers in the Food Industry. Pre-
sented at the American Society for Engineering Education 
Meeting, Annapolis, Maryland, June 24, 1971. 
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WILLIAM E. HART 

Associate Professor, Depa rtment of Agricultural Engineering 
Colorado State University 

Birth 
March 19, 1926 

Social Security Number 
564-22-1699 

Education 
B.S. University of California, Be rkley and Davis, Agri-

cultural Engineering, 1951. 
M.S. Univers i t y of California, Berkley, Mechanical En-

gine ering, 1960. 
Ph.D. University of California, Davis, Civil Engineering, 

1971. 

Professional Experience 
1970-Present Colorado State University, Fort Collins, Colo-

rado, Associate Professor. 
1964-1970 

1963-1964 

1960-1963 
and 

1951-1959 

1959-1960 

University of California, Davis, California, 
Lecturer and Associate Specialist. 
(Teaching responsibilities include both grad-
uate and undergraduate courses dealing primar-
ily in the theory and design of field irriga-
tion systems, and the direction of individual 
research of graduate students; research in 
field ~ater distributions and the adaption of 
irrigation systems to the rolling, marginal 
lands of California's foothill areas.) 
University of California, Davis, California, 
Assistant Engineer. 
(Research in hydrology and hydraulics.) 
Hawaiian Sugar Planters' Association, Honolulu, 
Hawaii, Project Engineer (last title). 
(Directed research in irrigation engineering 
for the Association; designed and developed 
sugar cane harvesting machinery.) 
University of California, Berkley, California, 
Graduate Student. 
(Conducted research on the vertical discharge 
of a jet into a liquid of slightly higher den-
sity having a density gradient - a sewage out-
fall problem.) 
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Willi«m E. Hart 

Scjentific, Professional, and Honorary Societies 
Professional Engineer 
Am0rican Society of Agricultural Engineers 
Sigma Xi 
Tau Beta Pi 
Pi •rau Sigma 
Sprinkler Irrigation Association 

Publications 
See attached list. 
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Publications - William E. Hart 

1. van't Wouclt, Bes$el D. and Nilliam E. Hart, Sugar Cane Irri..: 
gation in the Hawaiian Islands - A Review, International 
Commission on Irrigation and Drainage, Annual Bulletin, 
pp 36-41, 1957. 

2. Hart, William E., Overhead Irrigation Pattern Parameters, 
Agricultural Engineering, 42(7) :354-355, July 1961. 

l. Hart William E., Jet Discharge into a Fluid with a Density 
Gradient, Journal Hydrology Division, ASCE, 87(HY6) :171-
200 , ·. 1961. 

4. Davis, John R. and William E. Hart, Efficiency Factors in 
Sprinkler System Design, Proc., Sprinkler _Irrigation Asso~-
iation, pp 15-30. 

s. Hart, W. E., Sprinkler Distribution Analysis with a Digital 
Computer, Transactions of ASAE, 6(3):206-208, 1963. 

6. Amorocho, J. and W. Hart, A Critique. of Current Methods in 
Hydrologic Systems Investigation, Trans., Amer. Geophy. 
Union, 45(2):307-321, June 1964. 

7. Amorochy, J., T. Strelkoff, W. E. Hart, and A. Babb, Hydraulic 
Transients in the California Aqueduct, Water Science and 
Engineering Paper No. 1002:1-73,. June 1964. 

.·.· 
8. Hart, W. E. and W. N. Reynolds, Analyiical Design of Sprinkler 

Systems, Trans., ASAE, 8(1) :83-85,89, _1965 . . 
9. Hart, William E. and William N. Reynolds, Discussion of "Non- -

uniformity and Sprinkler Application Efficiency," by David 
·T. Howell, Jour. Irrig. and Dr. Div., ASCE, 9l(IR1):80-82, 
\June 1965 . . , 

10. Amorocho, J. and w. Hart, The Use of Laboratory Catchments in 
the Study of Hydrologic Systems, Jour. of Hydrology, 3:106-
12:3, 1965. 

. . 
11. Sakkas, John G. and William E. Hart, Irrigating with Cut-back 

_Furrow Streams, Jour. Irrig. and Or. Div., ASCE, 94(IR1): 
91-96, March 1968. 

12. Hart, William E., Day L. Bassett, and Theodor Stelkoff, Jour. 
Irrig. and Dr. Div .. , ASCE, 94 (IR4) :419··440, December. 

13. Bransclrnid, Volker O. and William_ E. l!art, Predicting Field 
Distributions of Sprinkler Systems, Trans. ASAE, 11: (6): 
801-803,808, November-December 1968. 
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Borrelli, ,John and William E. Hart, Mechanization of Foothi 11 
Pasture Irrigation, ASAE Paper No. PR 70-120, 1970. 

Hart, William E. and John Borrelli, Mechanized Surface Irri-
gation Systems for Rolling Lands, University of California 
Water Resources Center Contr. No. 133, 1970. 
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,, ~, 
DAVID B. McWHORTER 

Assistant Professor, Department of Agricultural Engineering 
Colorado State University 

Birth 
February 11, 1942 

Education 

Social Security Number 
524-54-2285 

Petroleum Engr. Colorado School of Mines, Petroleum Engi-
neering, 1965. 

M.S. Colorado State University, Civil Engineer-
ing, 1966 

Ph.D. Colorado State University, Agricultural En-
gineering, · 1970. 

Professional Experience 
Jun. 62-Sept. 62 Panhandle Eastern Pipeline Co., Liberal, 

Kansas, Roustabout. 
Jul. 65-Sept. 65 Shell Oil Co., Denver, Colo., Exploitation 

Engineer. 
Jan. 67-Sept. 68 Shell Oil Co., Denver, Colo., Exploitation 

Engineer. 
Jan. 71-Present Colo~ado State University, Fort Collins, 

Colo., Assistant Professor. 

Scientific, Profession~!, and Honorary Societies 
Society of Petroleum Engineers of the AIME 
Gamma Sigma Delta 
Tau Beta Pi 
Sigma Xi 

Publications 
See attached sheet. 
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Publications - David B. Mcwhorter 

Mcwhorter, D. B. and Corey, A. T., Similitude for Flow in Two 
Fluids in Porous Media. IHS Proceedings, 1:136-140 (Sept. 
1967). 

Laliberte, G. E., Corey, A. T., Brooks, R.H., Corey, G. L., and 
Mc\vhorter, D. B., Similitude for Partially Saturated Flow 
Systems. Proc. of Hydrology Symposium No. 6 Soil Moisture, 
Nov. 1967. National Research Council. of Canada, Associate 
Committee of Geodesy and Geophysics, Subcommittee on Hydrology 

Mcwhorter, D. B., Corey, A. T., and Adam, K. M., Mass Transport 
of Entrapped Gas from Porous Media. Accepted for presenta-
tion at the joint AIChE-SPE Symposium on mathematical model-
ing of transport processes in porous media, Feb. 28-Mar. 4, 
1971, Houston, Texas. 
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~: : Title: 

Gaylord V. Skogerboe Assistant Professor, Department of 
Agricultural Engineering 

]!!__t~: 

April 1, 1935 

Education: 

B.S. 
M.S. 

University of Utah, Salt Lake City, Utah 
University of Utah, Salt Lake City, Utah 

Professional Experience 

i9S, 
1959 

1957 
1958 
1959 
1960-1963 
1963-1968 
1968 

Summer--California Dept. of Water Resources 
Waterworks Equipment Company, Salt Lake City, Utah 
Transportation Research Command; Fort Eustic, Va. 
Utah Water and Power Board, Salt Lake City, Utah 
Utah Water Res. Lab., Utah State Univ., Logan; _Utah 
Agricultural Engineering Department, Colorado State 

University, Fort Collins, Colorado 

Scientific and.-Professiona] Societies: 

American Society of Civil Engineers 
Sprinkler Irrigation Association 
Society of Chi Epsilon 
National Society of Professional Engineers 
American Water Resources Association 
International Association for Hydraulic Re~earch 
American Society of Agricultural Engineers 
Society of Sigma Xi 

.Publications 

!conomical Spillway Design for Small Dains. MS Theiis~ Uhi~rsity of Utah; 1959. 

Riprap Sizing for Open Cannals. 
Board, Salt Lake City, Utah. 

Seventh Biennial K'"eport; Utah Water and Power 
April 1961. 

A Reservoir Project Becomes Feasible with Sprinkler Irrigation. Proceedings, 
1963 Open Technical Confe·rence, Sprinkler Irrigation Association, Denver, 
Colorado. March 1963. 

Calibration of Irrigation tteadgates by Model Analysis. With Dr. Vaughn E. 
Hansen. Report PR-EC50-1, Engineering Experiment Station, Utah State 
University, Logan, Utah. March 1964-. 
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BIOGRAPHICAL DATA 

Robert E. Danielson 

Professor, Agronomy Department. B.S. Degree in Soil Science, Colo. A & M, 1948; 
M.S. in Soil Science, Cornell University, 1949; Ph.D. in Soil Physics, University 
of Illinois, 1955. 

Experi ence has included teaching the beginning and advanced courses in Soil Physics 
and the Irrigation Practice course at Colorado State University. 

Research experience has included studies on water requirements of plants, efficiency 
of irrigation practices, effects of compaction and other surface treatments on plant 
growth and infiltration, time and depth patterns of water use by corn, penetration 
ability of roots as affected by soil conditions, and the effects of aeration and water 
content on the growth of corn and soybeans. 

Over 20 publications in areas of soil aeration, water-soil-plant relations, irrigation, 
soil physics laboratory manuals, and soil structure. Seventeen years teaching under-
graduate and graduate courses in soil science. Numerous university and regional 
corranittee assignments. Served as major professor for eight master degree and three 
Ph.D. degree candidates. 

Member of the following organizations: Soil Science Society of America, American 
Society of Agronomy, Western Society of Soil Science, Who's Who in the West, Who's Who 
in American Education, American Men of Science, Sigma Xi, Beta Beta Beta, Alpha Zeta, 
Phi Kappa Phi and Ganma Sigma Delta. 
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Biographical Data for 
William T. Franklin 

May 1969 

Title: Assistant Professor of Agronomy (Soils) 

Birth: 20 April 1923 Place of Birth: Helena, Montana 

Education: Montana State University B. S. 1952 
Washington State University M. S. 1955 
Oregon State University - completed requirements for 

Ph.D. degree, except thesis 1965 
Thesis requirements expected to be 
completed August 1969 

Major Research Interests: Salt-affected soil reclamation, water 
chemistry. soil minerology 

Teaching: 1) Saline and Sodic Soils 
2) Principles of Soils for Land Development (chemistry, 

salt-affected soils, and water quality sections of USBR 
Soil Scientist Training Institute - annual summer 
institute) 
Both courses at graduate level 

Professional and Honorary Societies: 
American Society of Agronomy 
Soil Science Society of America 
Western Soil Science Society of America 
Gamma Sigma Delta 

Professional Experience: 
1952-55 - Graduate Research Assistant, Soils Department, 

Washington State University 
1955-62 - Assistant Agronomist and Project Leader, Saline-Sodic 

Soil Reclamation, San Luis Valley. Colorado, Colorado 
Agricultural Experiment Station 

1962-64 - Sabbatical and educational leave spent at Oregon State 
University 

1964-Present - Assistant Professor of Agronomy (Soils) 
Colorado State University 

Publications: 
1. Franklin, W. T., Robert S. Whitney, W. E. Code, and R. C. 

Reeve, 1956, Reclamation of saline-alkali lands in the Mosca-
Hooper area, San Luis Valley, Colorado Agricultural Experiment 
Station, General Ser. Paper No. 648. 
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M. Bashir Malik. Ph. D. 
8-L, Aggie Village 
Fort Collins. Colorado 8052] 
303-484-6796 

PERSONAL: Born 6-7-35. Pakistan Height: 5 ft. 4-1 /2 in. Weight: 140 lbs. 
Married. one child. 

EDUCATION: University of the Panjab. Pakistan. 1957 
B. S. Major. Chemistry and Agricultural Chemistry 

University of the Panjab. Pakistan. 1959 
M. S. • Soil Chemistry 

University of the Philippines, Philippines. 1963 
Ph.D., Soil Science (Soil Chemistry) 

Colorado State University. Fort Collins. Colorado 
Post-Doctoral Research Fellowship 
Soil Chemistry. July 1970 - date 

SPECIAL TRAINING: Application of Radioisotopes in Engineering. 
Chemistry. Biology and Agriculture, 4-1/2 months. 
Tokyo. Japan 

HONORS: A. First class grades from Matriculation to M. S. Class. 
1950-1959 

B. Merit/College scholar from freshman to M. S. Class. 
1953-1959 

C. Post-Graduate SEATO Scholar. 1959-1963. 

D. U.N.F.A.O./I.A.E.A. Fellow. Tokyo. Japan. 4-1/2months 
1964 

E. Post-Doctoral Fellowship. Colorado State University 
July 1970 - date. 

EXPERIENCE: Analytical Inorganic Chemistry (soil chemistry) 
and soil fertility. 1957-date. 

1957-1959: M. S. Thesis. "Amelioration of BARA Soils 
with Chemicals. " used various instruments like flame 
photometer. pH meter and conductivity bridge. 

1959-1963: Ph.D. Thesis. "The Phosphate Supply Pattern 
of Some Philippine Soils with High and Low Phosphorus 
Contents." used various instruments like spectrophotometers, 
centrifuge, pH meter and flame photometer. 

1963-1969: Research experience in Soil Chemistry Division, 
Pakistan Atomic Energy Commission, use of radioisotopes 
and radiation in soil-plant relations. 
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PROJECTS INVESTIGATED: 

1. Correlation of chemically available phosphorus with "A" value. 

2. Residual effect of phosphate fertilizer in soils. 

3. Status of trace elements, iron, copper, zinc, manganese, molybdenum 
and boron in soils. 

4. Evolving NPK balanced fertilizers for crops. 

5. The application of radiation and isotopes in rice cultivation. 

6. The application of radiation and tracer techniques to irrigation, soil 
moisture, drainage and salinity studies. 

7. Water use efficiency studies by neutron probe. 

8. Fertility relationships in salt-affected soils. 

PUBLICATIONS: 

1. Malik, M. Bashir and Galvez, N. L., The availability of soil and ferti-
lizer phosphorous in different soils by radioactive phosphorous. Proc. 
Pak. Sci. Conf. 16: A-92, 1964. 

2. Malik. M. Bashir and Galvez, N. L., The phosphate supply pattern of 
some soils under water-logged conditions. Proc. Pak. Sci. Conf. 
16: A-92, 1964. 

3. Malik, M. Bashir and Tahir, Mohd., The phosphate supplying capacity 
of three types of Tando Jam Soils using P-32 labeled superphosphate. 
Proc. Pak. Sci. Conf. 17: A-119, 1965. 

4. Ahmad, Shaukat, Azmi, A. R. and Malik, M. B., Uptake of fertilizer 
phosphorus and nitrogen by lowland rice in West Pakistan under different 
methods and time of application. Isotopes and radiation in soil-plant 
nutrition studies, IAEA Symposium, 1965. 

5. Ahmad, Shaukat, Malik, M. Bashir and Tahir, Mohd., The use of P-32 
labeled superphosphate to evaluate the most effective time of application 
of phosphorous to rice crop in Tando Muhammad Khan soil. Proc. Pak. 
Sci. Conf. 16: A-93, 1964. 

MEMBERSHIP IN PROFESSIONAL ORGANIZATIONS: 

1. American Society of Agronomy 

2. Pakistani Association for Advancement of Science 
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BIODATA - JOHN O. REUSS 

Early Life: Born October 10, 1927, Great Falls, Montana. Early 
life spent largely on farms near Lewistown and Forsyth, 
Montana. Attended Forsyth High School 1940-44. 

Family: Married and presently residing at 1116 Robertson in 
Fort Collins with wife and 3 children and stepson. 

Education: 1949 B. S. in Soils from Montana State College (now MSU) 
1957-58 M.S. in Soils from Montana State College 
1960-61 Attended Utah State University at Logan, Utah as 

USU research council fellow 
1963 Received Ph.D . from USU 

Experience: 1949-56 Operated combination irrigated farm and stock 
ranch near Forsyth. 

Awards: 

1956-57 Employed as research technician at Huntley 
Branch Station, Huntley 

1957-60 Instructor and assistant in Soils at Montana 
State College, Bozeman. Duties included 
teaching general soils and research in mountain 
meadow fertility and reclamation of heavy tex-
tured saline and sodic soils 

1961 Employed at CSU as Extension Soils Specialist 
and Assistant Agronomist 

1965-67 Soil fertility specialist-plant physiologist with 
CSU Nigeria project in eastern Nigeria 

1967- Soil fertility research and teaching at CSU 

Utah State University Research Council Fellowship 

Professional 
Contributions: 

Research and publications in areas of restoring 
productivity of subsoil exposed by land leveling, 
sine and iron responses in field crops, reclama-
tion of saline and sodic soils, chemical nitrogen 
transformations in soils, as well as general soil 
fertility. 

Affiliations: American Society of Agronomy; Soil Science Society 
of America; Western Society of Soil Science; Sigma 
Xi; Gamma Sigma Delta 
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WILLARD R. SCHMEHL 
Biographical Data 

Title: Professor of Agronomy (Soils) 

Birthdate: 1918, Arlington, Nebraska 

Education: B. S. 
Ph.D. 

Colorado State University 
Cornell University 

1940 
1948 

Soils 
Soils 

Major Research Interests: Soil fertility, clay mineralogy. soil 
management 

Teaching: Soil Chemistry and Soil Mineralogy - both courses at 
graduate level 

Professional and Honorary Societies: 
American Society of Agronomy 
Soil Science Society of America 
Clay Minerals Society of America 
American Society of Sugar Beet Technologists 
Sigma Xi 
Gamma Sigma Delta 
Phi Kappa Phi 

Professional Experience: 
1948 - Present Associate and Professor of Agronomy (Soils) 

Department of Agronomy 
Colorado State University 

1954 - 55 Sabbatical leave from Colorado State University 
Research at University of Wisconsin 

1946 - 48 Graduate Research Assistant 
Soils Department 
Cornell University 

1943-46 U.S.Navy 
1942 - 43 
1940 - 42 

Hercules Powder Co. 
Graduate Research Assistant 
Soils Department 
Cornell University 
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BIOGRAPHICAL DATA 

R~bert S. Whitney, Soil Scientist - Teaching, Research, Administration. 

Place of Birth: Fort Collins, Colorado Date: 18 May 1912. 

Education: 

Brief Career 
Sunmary: 

Professional 
Activities: 

Colorado State University , 1930-34, B.S. 1934; Cornell 
University, 1938-39, M.S. 1939; Univ. of California at 
Los Angeles, 1942-43; Cornell University, 1949-51, 
Ph.D. 1951. 

Asst. in Soils, 1935-36; Asst. Prof. and Asst. Agronomist 
(Soils) 1936-46; Assoc. Prof. and Assoc. Agronomist (Soils) 
1946-52; Professor and Agronomist (Soils) 1952-59; Professor 
and Head, 1959-present; all at Department of Agronomy, 
Colorado State University, Fort Collins, Colo., 80521. 

Teaching and research in Soil Science, Colorado State 
University, 1935 to present; Head, Department of Agronomy, 
Colorado State University, 1959 to present. Member,Western 
Soil and Water Research Advisory Committee (1951 to present). 
Trustee, Colorado State University Research Foundation 
(1960-1965), Vice President (1960-1962, 1963-1965). 

Other Activities: 

National: 

Awards: 

Other 
Affiliations: 

Contributions: 

President of the American Society of Agronomy 1967. Member 
of Farm Resources and Facilities Research Advisory Cormnittee, 
U.S.D.A. (1965 to 1970). Member,National Soil Research 
Cormnittee (1958-1959). Membe½ United States Technical Study 
Group on Soil Salinity and Irrigation, Soviet Union, 1960. 
Colorado Collaborator, U. S. Salinity Lab, Riverside, Calif. 
(1955-1963). Member, Research Advisory Conmittee, U. S. 
Agency for International Development. 

Recipient of the 0. P. Pennock Outstanding Teaching Award, 
Colorado State University (1957). 

American Society of Agronomy (Fellow 1961); Soil Science 
Society of America; International Society of Soil Science; 
American Association for the Advancement of Science (Fellow 
1950); American Society of Sugar Beet Technologists; Soil 
Conservation Society of America; American Institute of 
Biological Science; Phi Kappa Phi, Sigma Xi, Gamma Sigma 
Delta. 

Over 35 publications. Research contributions include: Factors 
affecting soil reaction; Cation equilibria in soils: Nature 
and reclamation of saline and sodic soils; Plant nutrient-
water relationships of irrigated and dryland soils; Improve-
ment of plant growth on subsoils exposed by leveling or 
erosion. Books and contribution to books: Co-author, Field 
Crops in Colorado; contributing author, Land and Water: Planning 
for Economic Growth; Author or co-author of four laboratory 
manuals on Soil Science. 
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BIOGRAPHICAL DA TA 

ALBERTSON, M. L. , Professor of Civil Engineering, holds a B. S. degree 
in Civil Engineering from Iowa State College, M. S. and Ph.D. degrees in 
Hydraulic Engineering from the State University of Iowa, and the degree of 
Doctor of Physical Sciences from the Universite de Grenoble, France. He 
has had twenty-five years experience in fluid mechanics, hydraulic engineer-
ing, water resources research, and international development engineering. 
His experience has been primarily with problems involving design and 
de ve lopment of hydraulic structures, energy dissipation, alluvial hydraulics, 
boundary layer studies and diffusion. He pioneered in the development of 
the use of a wind tunnel to study meteorological and climatological phen-
omena. He is co-authur of a textbook Fluid Mechanics for Engineers, 1960. 
He has writ ten or collaborated on numerous technical papers, and together 
with the other authors of the paper, was awarded the American Society of 
Civil Engineers Emil Hilgard Prize in 1951 for a paper on diffusion of sub-
merged jets. 

In 1948 he received the J. C. Stevens Award from the American Society 
of Civil Engineers for a discussion of a paper on evaporation. In 1964 he 
r ece ived the ASCE Croes Medal, with the co-author, for a paper on "Uniform 
W-... . • e r Conveyance Channels in Alluvial Material. 11 He is Principal Investi-
gator for a national Study of the Research Needs and Requirements in Civil 
Engineering, co-sponsored by the National Science Foundation and the 
American Society of Civil Engineers. He was Principal Investigator for the 
Study of Cavitation, Vibration, and Noise in Valves for the Bechtel Corpor-
ation and the Metropolitan Water District of Southern California. He is the 
U. S. Coordinator for the Asian Institute of Technology in Bangkok, 
Thailand, and was Director of the 1960-61 Congressional study of the 
"advisability and practicability" 'of a Peace Corps. He is co-author on the 
book New Frontiers for American Youth--Perspective on the Peace Corps, 
1961. 

In 1966 he developed the Hydro-Machinery Laboratory at Colorado State 
University and directed a major study on cavitation in valves of various 
tYPes and sizes and under various flow conditions. In 1966 he also conducted 
studies on transients in pipe lines for the City of Westminster, Colorado and 
the Johns-Manville Corporation - - the latter resulting in the definition and 
analysis of waterhammer in pipes occurring under initially static conditions. 

Dr. Albertson is a Registered Professional Engineer in Colorado. He 
joine d the s taff on 1 Steptember 1947. In 1958, he established the office of 
the Colorado State University Research Foun dation and was its Director 
until :..963, and in 1963 he established the Office of International Programs , 
and was Director for one year. In 1964, he left administration to :..~e turn to 
full- i.ime research and tea.ching in fluid mechanics and hydraulic engineering. 
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FEAD, J. W. N., Professor an<.! Head of Civil Engineering. 
Dr. Fead holds B.S. and M.S. degrees in civil engineer-
ing from the University of Alberta and a Ph.D. in 
civil engineering fran Northwestern University. He 
has over twenty years experience in teaching and 
research at the University of Alberta, the University 
of Saskatchewan, South Dakota State University, 
Northwestern University, the University of California 
and Colorado State University. Dr. Fead has been 
structural and/or foundation design engineer for a 
number of engineering firms in the United States and 
Canada. His primary interest is in the field of 
structures. He joined the Colorado State University 
staff on September 10, 1957. He is a member of the 
American Society for Engineering Education, American 
society of Civil Engineers, American Concrete Institute, 
International Association for Shell Structures, 
International Association of Bridge and Structural 
Engineers, and is a licensed Professional Engineer in 
Colorado. 
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.. 

J. W. N. Fead - Publicati.ons 

The Development and Decay of Seepage in Porous Masses, University 
Microfilms, Ann Arbor, Michigan, 1957. 

Summary - The Development and Decay of .Seepage in Porous Masses, 
Microfilm Abstracts, University microfilms, Ann Arbor, Michigan, 
1957. 

Apparatus for Repeated Load Tests on Soils, with H.B. Seed, 
_ASTM Special Technical Publication No. 254, 1959. 

Proceedings of the First Annual Bridge Engineering Conference, 
with M. E. Bender, presented at the First Annual Bridge 
Engineering Conference, Colorado State University, March 1960. 

Proceedings of the Second Annual Bridge Engineering Conference, 
with Milton E. Bender and James R. Goodman, presented at the 
Second Annual Bridge Engineering Conference, Colorado State 
University, March 1961. 

Proceedings of the Third Annual Bridge Engineering Conference, 
with Milton E. Bender and James R. Goodman, presented at the 
Third Annual Bridge Engineering Conference, Colorado State 
University, March 1962. 

Proceedings of the Fourth Annual Bridge Engineering Conference, 
with James R. Goodman, p·resented at the Fourth Annual Bridge 
Engineering Conference, Colorado State University, March 1963. 

Proceedings of the Fifth Annual Bridge Engineering Conference, 
with M. D. Vanderbilt, presented at the Fifth Annual Bridge 
Engineering Conference, Colorado State University, March 1964. 

Proceedings of the Sixth Annual Bridge Engineering Conference, 
with M. D. Vanderbilt, presented at the Sixth Annual Bridge 
Engineering Conference, Colorado State University, March 1965. 

Theoretical Analysis of Dynamic Pressure Propagation in the 
Pore Fluids of Soils," U.S. Naval Civil Engineering Laboratory, 
Technical Note N-776, October 1965. 

Proceedings of the Seventh Annual Bridge Engineering Conference, 
with James R. Goodman and M. D. Vanderbilt, presented at the 
Seventh Annual Bridge Engineering Conference, Colorado State 
University, March 1966. 
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J. w. N. Fead - Publications (Continued) 

Proceedings of the Eighth Annual Bridge Engineering Conference, 
with James R. Goodman and M. D. Vanderbilt, presented at the 
Eighth Annual Bridge Engineering Conference, Colorado State 
University, March 1967. 

Fundamental Cable Analysis, with George W. Middleton, Proceedings 
of the Tenth Midwestern Mechanics Conference, held at Colorado 
State University, August 21-23, 1967, Vol. 4. 

Proceedings of the Ninth Annual Bridge Engineering Conference, 
with James R. Goodman and M. D. Vanderbilt, presented at the 
Ninth Annual Bridge Engineering Conference, Colorado State 
University, March 1968. 

Proceedings of the Tenth Annual Bridge Engineering Conference, 
with James R. Goodman and M. D. Vanderbilt, presented at the 
Tenth Annual Bridge Engineering Conference, Colorado State 
University, March 1969. 

Proceedings of the Eleventh Annual Bridge Engineering Conference, 
with James R. Goodman and M. D. Vanderbilt, presented at the 
Eleventh Annual Bridge Engineering Conference, Colorado State 
University, April 1970. 
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WARREN A. HALL 

RESUMf OF EXPERIENCE AND EDUCATION 

Born: Hot Springs, South Dakota -- August 12, 1919 -
Education: High School, 1931-35 

Crawford, Nebraska 

Teachinq: 

A.A., Engineering, 1940 (Distinguished Alurnnus Award, 1960) 
Santa Ana College, Santa Ana, California 

B.S., Mechanical Engineering, 1942 
California Institute of Technology 
Pasadena, California 

Ph.D., Engine~ring, 1952 
(Fluid Mechanics, Applied Mathematics, and Soil Mechanics) 
University of California, Los Angeles, California 

Water Resources Systems Engineering, hydrology, fluid mechanics, soil mechanics, 
engineering economy, hydraulics, thermodynamics, statics, strength of materials~ 
engineering dra~iing, and the engineer and his professional duties. 

Research: 

Systems analysis of water resources development, irrigation engineering, ground-
water hydrology. 

Present Position: 

Director, Dry-Lands Research Institute {Universitywide), and Professor of 
Engineering, Department of Engineering, University of California, Riverside. 

Current Special Aooointm~nts: 

Chairman, Universities Council on Water Resources (OCO~R) 
Treasurer, Universities Council on Water Resources (UCOWR) 
Member, U. S. National Co~~ittee for the International Hydrological Decade (IHD) 

Previous Positions: 

Director, Water Resources Center (Universitywide), and Professor of Engineering, 
Department of Engineering, University of California, Los Angeles (1960-66). 
As~istant Dean for Undergraduate Studies, Engineering, UCLA {1956-60). 
Assistant Professor of Irrigation, University of California, Davis 11953-56). 
Assistant Professor of Engineering, University of California, Los Angeles (1952-53). 
lecturer and Instructor, Engineering, University of California, _Los Angeles · 
(1947-51). 
Military Service, Ensign to Captain, USNR (Active duty, 1942-46 and 1"951-52). 
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MERCER, Albert G. - Civil Engineer 

Dr. Mercer received his Bachelor of Applied Science degree at the 
University of British Columbia and his Master of Science and Doctor 
of Philosophy degrees at the University of Minnesota. 

His experience on hydro-electric and civil engineering work started 
with the St. Anthony Falls Hydraulic Laboratory in 1954 teaching courses 
in fluid mechanics and supervising model studies on the Derbendi Khan 
Dam in Iraq. Karadj Dam in Iran, Mangla Dam in Pakistan. Guri Dam in 
Venezuela, Brokopondo Dam in Surinam and the Wanapum and Priest Rapids 
Dams in the United States. He was also employed in Pakistan on the Indus 
Basin Projects for two years prior to joining the International Power 
and Engineering Consultant Finn in Vancouver 8. C. At the IPEC he was 
head of the Hydraulics and Hydrology Section of the Hydro-Electric 
Division and was primarily engaged in the design of the hydraulic features 
of the Portage Mountain and Site 1 Developments on the Peace River. 

He is a registered professional engineer in the Province of British 
Columbia and a Member of the American Society of Civil Engineers. 
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Biography of Dr. Hubert J. Morel-Seytoux 

Associate Professor of Civil Engineering. He holds a M. S. degree in 
Structural Engineering from Ecole Nationale des Ponts et Chausses, 
Paris, France, (July 1956) and a Ph. D. in Civil Engineering from 
Stanford University (April 1962) with a major in hydraulics and a 
minor in mathematics. His experience includes - Military Operations 
Research at Ecole Superieure de Guerre, Paris, France from Novem-
ber 1960 to April 1962; Research Engineer with Chevron Research Com-
pany in Oil Production Research Section from June 196 2 to October 1966. 
He is a member of the American Society of Civil Engineers, the Society 
of Petroleum Engineers (American Institute of Mining, Metallurgical 
and Petroleum Engineers), the American Metheorological Society, the 
American Geophysic~l Union, and the Soil Science Society of America 
(American Society of Agronomy). 
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Professor of Civil Engineering and 
RICHARDSON, E. V., 'Administrative Engineer, Engineering Research Center, 

Colorado State University. He holds B.S., M.S., and Ph.D. degrees 

in Civil Engineering from Colorado State University. His major fields 

of interest are experimental fluid mechanics, open channel flow, 

fluvial hydraulics and stream morphology. He has conducted water 

resources investigations in almost all the Western United States, 

research on sediment transport and resistance to flow in sand channels, 

model studies of control structures for sand channels and investigations 

on methods of measuring the discharge of water and sediment in natural 

streams. He has served as a consultant to the U. S. Geological S~vey, 

Kentucky Highway Department, U. S. Park Service, Army Corps of Engineers, 

and private irrigation companies on alluvial channel and water measure-

ment problems. He is presently active in the study of the characteristics 

of turbulence in open-channel flow. 

He has authored or co-authored numerous papers and reports. 

These papers have been on sediment observations, water resources 

problems, mechanics of flow in alluvial channels, fluid mechanics, 

open channel flow, and turbulence. He is a member of Sigma Xi, Inter-

national Association of Scientific Hydrology, UNESCO Earthquake 

Reconnaissance Mission, and American Society of Civil Engineers. He 

received the American Society of Civil Engineers J. C. Stevens Award 

in 1961 for discussion of a paper, "Resistance Properties of Sediment-

Laden Streams:' and is Chairman of the Sedimentation Committee of the 

Hydraulics Division, American Society of Civil Engineers. 
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Vita 

Name: Edmund F. Schulz 

Birthplace: Brighton, Colorado, USA, Birthdate: 19 March 1921 

Present Position:· A~sociate Professor of Civil Engineering 

Academic Qualifications: 

1. · _Bachelor of Science in Civil Engineering 
Colorado State College, Fort Collins, Colorado 1943 

2. Master of Science in Irrigation Engineering, 
Colorado A and M College, Fort Collins, Colorado 1953 

Military Experience: 

1. U. S. Navy active duty 1944 to 1946, Line Officer 
Pacific Area. · 

2. Active in U. S. Naval Research Reserve Activities 1950 
to 1963: 1969 to date. 

Professional Experience: 

~. Lockheed Aircraft Coq:>oration, Burbank, California, 194 3-1944 

1. Flight Test Engineer in experimental flight testing of new 
aircraft , 

2. Performance evaluation of experimental aircraft. 

3. Design of tests on new aircraft systems and components. 

4. Preparation of evaluation reports. 

b. Bureau of Reclamation in Denver, Colorado, Washington, D. C., 
and Boulder City, Nevada, USA, 1946-1950. 

1. Flood Hydrologist in Branch of Project Planning 
I 

Z. Design Storm Studies in connection with a nation-wide 
Hydrometeorological Study 

3. Operation study in connection with the construction and 
operation of a dam on the lower Colorado River by the 
United States and Mexico 

c. Colorado State University, Department of Civil Engineering, 
Fort Collins, Colorado, 1950-1963; 1969 to date 

1. Associate Professor of Civil Engineering taught courses 
in Hydrology 
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Edmund F. Schulz ( continued) 

2. Participated in research in natural and deliberate 
recharging of natural aquifers 

3. Participated in research in Floods from Small 
Watersheds 

· 4. Development of a library of recorded flood events 
from small watersheds 

5. Developed a facility for testing seaworthiness of 
model ship bulls. (1953-1960) 

'-

6. Supervised research in seaworthiness of model ship 
bulls as an outgrowth of Naval Research Reserve 
activity. 

d. University of the Witwatersrand, Johannesburg, South Africa, 
1963-1965. 

1. Recipient of a two-year grant under the Exchange-of-Persons 
Program of the U. S. Department of State. 

2. Research on applications of simulation methods on a 
digital computer for planning of water resources. 

3. Assist in development of research program on floods 
from watersheds. 

e. ASIAN INSTITUTE OF TECHNOLOGY (formerly SEATO Grad-
uate School of Engineering), Bangkok, Thailand, 1965-1969. 

1. Responsible for teaching and research program in Hydrology. 

2. Development of curriculum in Water Resources. 

·3. Formerly Chairman of the Hydraulics Department. 
Planning of new study programs in Hydrualics Department. 

4. Formerly Chairman of Computer Committee which m·anages 
and controls the use of various digital computers available 
to the Graduate School. Plan for installation of new IBM 1130 
computer for full time use at the Graduate School. Plan for 
the development and management of a new large scale comput 
facility at the Graduate School. 

I . 

5. Chairman of Library Advisory Committee which helped to 
plan computerized phases of Library operation. Helped to 
plan library at new AIT Building Site. 

Membership in Societies: 

American Geophysical Union, American Meteorological Society, 
American Society of Civil Engineers, American Water Resources 
Association, Colorado Water Congress, South African Geographical 
Society, South African Association for the Advancement of Science, 
_Member of Sigma Xi, Listed in Who's Who in Engineering. 
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SIMONS, Daryl B. 
. 

Associate Dean for Engineering Research and Professor of Civil 
Engineering at Colorado State .University. He holds a B.S. degree 
in Civil Engineering from Utah State (1947), an M.S. degree in 
Civil Engineering from Utah State (1948), and a Ph.D. degree from 

.Colorado State University (1957). He has several years experience 
in teaching, consulting work, and research. He has written over 
100 papers and is co-author of a Fluid Mechanics text and has 
written chapters for three other texts. His principal fields of 
interest are: hydraulics, river mechanics, hydraulic and river 
modeling, channel design and stabilization, hydrology and water 
resources development. He was a professor at the University of 
Wyoming from 1948 to 1957. In 1957 he accepted a job as Project 
Chief for the U.S. Geological Survey at Fort Collins to conduct 
research in fluvial hydraulics with emphasis on resistance to flow 
and sediment transport and erosion control and the design of 
hydraulic structures. In 1963 he accepted his present positions 
with Colorado State University. 

Dr. Simons received the J.C. Stevens Award in 1960 and the Croes 
Award in 1964 from the American Society of Civil Engineers. He 
has continuously applied the results of his research to practical 

· problems. He has served as hydraulic consultant on several 
important engineering projects for the United Nations, the Corps 
of Engineers and others dealing with river mechanics, flood control 
and navigation problems. He has served on several national and 
international panels delegated to outline research needs in 
hydraulics, irrigation and drainage. He is a registered professional 
engineer and is a member of several professional societies such as, 
ASCE, AGU, !AHR and ICIO. 
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SMITH, George L~Assistant Civil Engineer and Assistant Professor 
of Civil Engineering, received his B.S. in Civil Engineering 
from the University of New Mexico (1947), his M.S. in Irrigation 
Engineering from Colorado State University (1957). He spent 
one year at the University of Iowa doing graduate work in 
Hydraulics and Fluid ~1echanics. From 1949 to 1955 he was 
employed by the Corps of Engineers at Vicksburg, Mississipp~ as 
a hydraulic engineer and as a hydrologist. His experience with 
the Corps of Engineers included design of both model and proto-
type flood control structures for the Mississippi River and 
development of statistical methods for determination of flood 
frequencies on the main stem of the Mississippi River. His 
experience at Colorado State University has included research 
on scour control at cantilevered culvert outlets by preshaped, 
armorplated stilling basins, scour control in alluvial channels 
by graded riprap, diffusion of submerged jets impinging upon 
a normal smooth boundary, and the design of hydraulic laboratory 
equipment for undergraduate and graduate instruction and an 
800 ft. circular conduit with variable slope and roughness for 
studying unsteady flow in sotrm drains. He was a research 
associate on the study of the :magnitucre and frequency of floods 
from small watersheds in semi-arid areas. At present he is 
assisting in the development of an out-door research laboratory 
to include the following facilities: A hydrology model for 
simulating rainfall and runoff patterns, a dam breach and flood 
routing model, and a pumping plarthaving a capacity of 100 cts. 
He is a Registered Professional Engineer in Mississippi and 
Colorado. He is al.so a Registered Land Surveyor in Colorado. 
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CURRICULUM VITA 

L. Scott Tucker 
Research Associate 

Department of Civil Engineering 
Colorado State University 

Fort Collins, Colorado 80521 

Birthdate: August 25, 1939 

Education: 

Ins ti tut ion 

University of Nebraska 
University of Arizona 

Honors: 

Degree 

BSCE 
MSCE 

Chi Epsilon--Civil Engineering Honorary 
Sigma Tau--Engineering Honorary 
Pi Mu Epsilon--Mathematics Honorary 

Major Interest Areas: 

Year Conferred 

1962 
1966 

Field 

Civil Engineering 
Civil Engineering 

Water Resource Systems, Urban Water and Environmental Engineering 

Professional and Research Experience: 

1. Research Associate, Department of Civil Engineering, Colorado State 
University, March 1970 to present. 

2. Research Engineer, ASCE project, Harvard University, October 1966 to 
March 1970. 

J. Graduate Student, University of Arizona, ~ptember 1965 to October 1966. 
Majored in Civil Engineering with emphasis on water resources. 

4. Additional assignments: (1) Engineer, Engineering Design Company, 
March 1965 to September 1965. Structural design work. (2) American 
Telephone and Telegraph Company, July 1964-March 1965, Management 
Trainee. (3) United States Army, Corps of Engineers, First Lieutenant, 
July 1962-July 1964. 

Present Related Activities: 

1. Co-Principal Investigator for a National Science Foundation sponsored 
project on "Interdisciplinary Engineering for Public Works Projects." 
The goal of this project is to develop and formalize concepts, 
principles, and methods for "total engineering" of public works 
projects. The specific objective is to produce a treatise useful to 
managers, designers, and planners for implementing "total environmental 
design" concepts. 
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2. Project Manager for an Office of Water Resources Research supported 
project on "Metropolitan Water Intelligence Systems." The object 
is to develop criteria, rationale, and guidelines for use by planners, 
managers, and designers to determine feasibility and assist in design 
of automation and control facilities for combined sewers. 

3. Involved in developing the Water Resource Systems Engineering Program 
of the Civil Engineering Department at Colorado State University. 
Courses that have been developed in this Program include: "Water 
Systems Engineering", "Foundations of Optimization", and "Principles 
of Systems Engineering". Also involved in working with graduate 
students in this Program. 

4. Involved with Institutional Development Grant and a water management 
research project sponsored by the U. S. Agency for International 
Development. Both efforts are interdisciplinary in nature and 
involve six departments including Civil Engineering, Agronomy, 
Agricultural Engineering, Economics, Political Science, and Sociology. 
These efforts involve the application of systems analysis techniques 
to water resource problems. 

Previous Related Projects: 

1. Coordinator for one week course on urban water systems for World 
Bank, Pan American Health Organization, and Inter-American 
Development Bank. 

2. Involved with the conduct of a two week Institute at CSU on Urban 
Water Systems during the S\Dll[Der of 1970. 

3. Deputy Project Director for ASCE project on "Combined Sewer 
Separation Using Pressure Sewers" at Harvard University, sponsored 
by FWPCA. 

4. Deputy Program Director for an American Society of Civil Engineers 
Urban Water Resources Research ·Program at "Harvard University 
sponsored by the U. S. Geological Survey and the Office of Water 
Resources Research. Aspects of this program involved the input of 
oix task committees, one of which was directed at upplic.itio!l of 
systems analysis to urban water problems, and supervision of a 
subcontractor effort directed at urban water resource systelll3. 

Committees: 

1. Urban Water Resources Research Council, American Society of Civil 
Engineers 

2. Urban Development Panel, Agency for International Development 

3. Committee on Integrated Approaches to Water Management Problems, 
Agency for International Development 
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4. Conunittee on Water Resources. Component of Argonne proposal to NSF 
for a multidisciplinary environmental research program for the 
Upper Midwest. 

5. Member CSU Environmental Resources Center. 

Bibliography: 

1. "Sewage Flow Variations in Individual Homes," by Tucker, L. S., 
~rican Society of Civil Engineers (ASCE), February 24, 1967. 

2. "Pressure Tubing Field Investigations," by Tucker, L, S., ASCE, 
August 15, 1967. 

3. "Hydraulics of a Pressurized Sewerage System and Use of Centrifugal 
Pumps," by Tucker, L. s., ASCE, November 15, 1967. 

4. "Minimum Transport Velocity for Pressurized Sanitary Sewers," by 
McPherson, M. B •. , Tucker, L. S., and Hobbs, M. F., ASCE, November 16, 
1967. 

5. "Northwood Gaging Installation, Baltimore--Instrumentation and Data," 
by Tucker, L. S., ASCE, August 1, 19.68. 

6. "Oakdale Gaging Installation, Chicago-Instrumentation and Data," 
by Tucker, L. S., ASCE, March 16, 1969. 

7. "Raingage Networks in the Largest Cities.," by Tucker, L. S., ASCE, 
March 17, 1969. 

8. "Sewered Drainage Catchments in Major Cities," by Tucker, L. S., 
ASCE, March 31, 1969. 

9. "An Analysis of National Basic Information Needs in Urban Hydrology," 
by McPherson, M. B. and Tucker, L. S., ASCE, April 1969. 

\0, "Routing of Flows in Sanitary Sewerage Systems," by Tucker, L. S., 
ASCE, July 18, 1969. 

11. "Non-Metropolitan Dense Raingage Networks," by Tucker, L. S. , ASCE 
Urban Water Resources Research Program, January 1970. 

12. "Availability of Rainfall-Rtmoff Data for Partly Sewered Urban 
Drainage Catchments," by Tucker, L. S., ASCE Urban Water Resources 
Research Program, March 1970. 

13. "ASCE Urban Water Resources Research Program," by Tucker, L. S., 
presented at the April 10, 1970 session of the Nineteenth Southern 
Water Resources and Pollution Control Conference, Dunham, North 
Carolina. 
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14. "The Urban Water System," by Albertson, M. L., Taylor, D. C., and 
Tucker, L. S., presented at the Western Resources Conference, 
Denver, Colorado, July 1970. 

15. "1970 Urban Water Systems Institute, 11 by Tucker, L. S., Taylor, D. C., 
and Albertson, M. L., presented at the Joint Meeting, Rocky Mountain 
Section of American Water Works Association and Water Pollution 
Control Association, Vail, Colorado, September 21, 1970. 
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BIOGRAPHY OF VUJICA YEVJEVICH 

Graduated in 1936 from the University of Belgrade, Yugoslavia, and in 

1939 from the School for Hydraulic Engineers, Grenoble, France. Obtained 

Doctor's degree in 1955 from Serbian Academy of Science, Belgrade. From 

194~1957 he taught at the Un5.versity of Belgrade, and was invo·lved in var5.ous 

engineering activities , consulting included, but primarily in research work 

in hydrology, hydraulics, hydraulic engineering and water resources development 

in Yugoslavia and in other countries. Since· February 1958 he worked in the 

United States, first on various research projec.ts with the U.S. National Bureau 

of Standards and U.S. c·eological Survey, and then from September 1960 he 
·--·- -· -· --- - - . 

became associated with Colorado State University, Fort Collins, Colorado, as 

Professor of Civil Enr,ineering. Four of his books and about _90 of his papers 

and reports ·have been published. He is presently directing the graduate and 

research program in Hydrology in the Civil Engineering Department at Colorado 

State University. He is ·a fellow of American Society .of Civil Engineers, and 

a member of American Geophysical Union, International Association for Hydraulic 

Resear.ch and Sigma-Xi Society. 
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ECONOMICS 
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Name: Huntley Hedges Biggs -
Position: Assistant Professor of Economics 

Address: Department of Economics, Colorado State University 
Fort Collins, Colorado 80521 Telephone: 491-6657 
(since September 1968) 

Birthdate: June 15. 1939, Huntington. W. Va. 
Marital Status: Married, one child 

Military: Commissioned Officer USCGR 
Citizenship: United States 

Graduate Teaching Fields: Theories in Economic Development, Planning and Policies 
for Economic Development. 

Undergraduate Teaching Fields: Principles, Economic Development, Latin American 
Economic Development, Comparative Economic Systems, 
and Institutions and Economic Development: Latin 
America. 

Languages: Spanish (near fluency) and Portuguese (reading only) 

High Schoo 1: 
Episcopal High School Alexandria, Virginia 1957 

Undergraduate: 
Washington and Lee University, B.S. in Commerce 1961 

(Business Administration) 

Graduate Studies: 
Louisiana State University, M.A. in Latin American Studies 1965 

(1963-64) (economics, sociology, and geography) 
Thesis: "The Central American Cormnon Market" 

Vanderbilt University, 
Fields of Concentration: 

Ph.D. in Economics 
Economic Development, Economic Theory, 
Statistics, Agriculture Economics, Latin 
American Studies minor 

Dissertation: "Devaluations, Inflation, and Relative Price Changes 
for Agricultural Exports: Argentina, 1959-1967" 

1970 

Supervisor: William H. Nicholls, Dept. of Economics, Vanderbilt Univ. 
Other Committee Members and References: Professors Werner Baer, Nicholas 

Georgcscu-Roegen, and James S. Worley (all are members of 
Department of Economics, Vanderbilt University) 

Rescarcl1: Fulbright-National Defense Education Act Fellow, dissertation research 
in Argentina (1966-67). 
USAID sponsored CUSUSWASH Water Management Research Project (summer 1969). 
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Huntley Hedges Biggs 
( continued) 

AID-211 (d) Water Resources Institutional Grant to participate in 
"International Interdisciplinary Seminar on Water Resources Manage-
ment" (1969-1971). 

CUSUSWASH Water Management Research Project to conduct "Economic 
Analysis of On-Farm Input Use in West Pakistan" (1970-1971). 

University activities: 

Chairman of interdisciplinary seminar sponsored by Center for Latin 
American Studies - "Latin American Development Problems and 
Issues" (spring 1970). 

Non-Salary Benefits Committee, and 
Center for Environmental Resources. 

Professional and honorary memberships: 

American Economics Association 
Latin American Studies Association 
Rocky Mountain Social Science Association 
Beta Garrnna Sigma 
Omicron Delta Epsilon 

Scholarships and Assistantships: 

Louisiana State University: University Fellowship 1963-64. 
Vanderbilt University: NDEA, Title VI Fellowship, 1964-65, 1965-66. 
Fulbright-NDEA related Fellowship 1966-67, doctoral research in 

Buenos Aires, Argentina. 
Instructor-Research Assistant, Vanderbilt University, 1967-68 

Instructed "Latin American Economic Development" (one semester) 
and research (one semester). 
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fffLEORRANK AND EMPLOYER: 
~irman and Professor 

Department of Economics 
Colorado State University 

jiLACE OF BIRTH: 
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LIST OF TECHNICAL PUBLICATIONS 
K. C. Nobe 

University Research Bulletins and Maps 

U-1. K.C. Nobe, An Improved Segmented Sampling System for Farm Manage-
ment Surveys, A.E. 991, Department of Agricultural Economics, 
Cornell University, Ithaca, New York, July 1955. 

U-2. K.C. Nobe, Distribution of Dairy Cattle in St. Lawrence County, 
New York, Unnumbered Leaflet (map), Department of Agricultural 
Economics, Cornell University, Ithaca, New York, July 1955. 

U-3. K.C. Nobe, Economic Land Classification Map of St. Lawrence County, 
New York (Preliminary), Unnumbered map, Department of Agricultural 
Economics, Cornell University, Ithaca, New York, February 1956. 

U-4. K.C. Nobe, Generalized Economic State of Farming in St. Lawrence 
County, New York, Unnumbered map, Department of Agricultural 
Economics, Cornell University, Ithaca, New York, 1956. 

U-5. K.C. Nobe and H.E. Conklin, An Economic Classification of Farm 
Areas, St. Lawrence _County, New York, Cornell Economic Lan_d __ 
Classification Bulletin No. S: New York State College of Agri-
culture, Cornell University, Ithaca, New York, April 1957. 

U-6. K.C. Nobe and K.H. Thomas, An Appraisal of Farming Areas in St. 
Lawrence County, New York. A.E. 1054, Department of Agricultural 
Economics, Cornell University, Ithaca, New York, December 1957. 

U-7. K.C. Nobe, E.E. Hardy, and C.P. Gratto, Agricultural Regions of 
New York State (Preliminary), Unnumbered map, Department of 
Agricultural Economics, Cornell University, Ithaca, New York, 
1957. . 

U-8. K.C. Nobe, E.E. Hardy, and C.P. Gratto, Agricultural Regions of 
New York State, A.E. 1090, Department of Agricultural Economics, 
Corn~University, Ithaca, New York, February 1958. 

U-9. H.E. Conklin, G.R. Dawson, and K.C. Nobe, Differences Among the 
Land Classes of St. Lawrence County According to Data From the 
North Country Farm Management Survey, A.E. 1092, Department of 
Agricultural Economics, Cornell University, Ithaca, New York, 
February 1958. 

U-10. K.C. Nobe and I.R. Starbird, An Annotated Bibliography of Back-
ground Material for the Description and Delineation of Agricultural 
Regions of New York State, 600 References Grouped £l_ Subject Matter, 
Department °orAgricultural Economics, Cornell University, Ithaca, 
New York, August 19S8. 
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U-11. K.C. Nobe, An Agricultural Regions Concept for New York State, 
Published Ph.D. Dissertation, Department of Agricultural Eco-
nomics, Cornell University, Ithaca, New York, February 1958. 

U-12. K.C. Nobe, E.E. Hardy, and H.E. Conklin, Intensity of Farming 
in Western New York, Economic Land Classification Leaflet 7, 
New York State College of Agriculture, Cornell University, 
Ithaca, New York, June 1961. 

U-13. W.G. Eichberger and K.C. Nobe, "The Economic Evaluation of 
Projects in a Watershed or Riverbasin," Some Aspects of Water 
Resources Development, Papers presented at the 1960 Natural 
Resources Seminar, Cornell University, Ithaca, New York, 1962. 

1 . 

U-14. K.C. Nobe, "Some Thoughts on the Economics of Wildlife Resources," 
Proceedings of the Third Annual Short Course in Game and Fish 
Management, Colorado State University, Fort Collins, Colorado, 
March 1967. 

U-15. K.C. Nobe and James M. Turner, Colorado Agricultural Trends, 
1954-1964, Bulletin 531-S, Colorado State University Experiment 
Station, Fort Collins, Colorado, January 1968. 

U-16. K.C. Nobe, "Economics of Game and Fish Resources," Proceedings 
of the Fourth Annual Short Course in Game and Fish Management, 
Colorado State University, Fort Collins, Colorado, February 1968. 

U-17. D.R. Allardice and K.C. Nobe, Evaluation of Efficiency in Allocat-
ing Contract Research Funds~ the Colorado Water Conservation 
Board, NRE-1, Department of Economics, Colorado State University, 
Fcirt"col lins, Colorado, December 1968. 

U-18. A.H. Gilbert and K.C. Nobe, "Surveys of Hunting and Fishing 
Expenditures: Uses, Abuses and Methodological Problems," 
Abstracts of Proceedings, Fifth Annual Short Course in Game 
and Fish Management, Colorado State University, Fort Collins, 
Colorado, February 1969. 

U-19. G.E. Radosevich and K.C. Nobe, Legal Liability and Limitations 
When Private Property in Colorado is Used for Outdoor Recreation, 
NRE-3, Department of Economics, Colorado State University, Fort 
Collins, Colorado, April 1969. 

U-20. K.C. Nobe (ed.), Selected Readings in Economics of Environmental 
Quality, NRE-4, Department of Economics, ColoradoState University, 
Fort Collins, Colorado, May 1969. 

U-21. A.H. Gilbert and K.C. Nobe, Annual Gross Values of Hunting and 
Fishing Expenditures in Colorado, 1968, NRE-5, Department of 
Economics, Colorado State University, Fort Collins, Colorado, 
June 1969. 
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U-22. R.K. Schaefer and K.C. Nobe, Economic Evaluation of the Land 
Purchase Program of the Colorado Division of Game-:-Fish and 
Parks, NRE-6, Department of Economics, Colorado State Univer-
sity, Fort Collins, Colorado, July 1969. 

U-23. G.E. Radosevich and K.C. Nobe, Use of Private Property for 
Outdoor Recreation: Legal Rights and Liabilities, Bulletin 
467A, Cooperative Extension Service, Colorado State University, 
Fort Collins, Colorado, November 1969. 

U-24. G.E. Radosevich and K.C. Nobe, Colorado Outdoor Recreation on 
Private Property: Legal and Economic Aspects, Bulletin 54157 
Colorado State University Experiment Station, Fort Collins, 
Colorado, January 1970. 

U-25. A.R. Dickerman, G.E. Radosevich, Foundations of Federal Reclama-
tion Policies: An Historical Review of Changing Goals and 
Objectives, NRE-8, Department of Economics, Colorado State Univer-
sity, Fort Collins, Colorado, January 1970. 

U-26. K.C. Nobe and A.H. Gilbert,~ Survey of Sportsmen Expenditures 
for Hunting and Fishing in Colorado, Bulletin GFP-R-T-24, Colorado 
Division of GaJDe, Fish and Parks, in Cooperation with Department 
of Economics, Colorado State University, Fort Collins, Colorado, 
March 1970. 

U-27. Lawrence Berger, et al., Limiting Liability When Private Property 
is Used for Outdoor Recreation - Volume.!., Legal Aspects! Great 
Plains Agricultural Council Publication No. 46, Station Bulletin 
510, Agricutlural Experiment Station, University of Nebraska, 
Lincoln, Nebras~a, 1971. 

U-28. K.C. Nobe and R.G. Walsh, Economic Evaluation of Public v. Private 
Operation of the Cherry Creek Campground, Department of Economics, 
Colorado State University, Fort Collins, Colorado, February 1971. 

U-29. K.C. Nobe, "Introduction to Economics of Grune and Fish Resources," 
A Manual of Wildlife Conservation, The Wildlife Society, Washing-
ton, D.C.-,-in Cooperation with Colorado State University, Fort 
Collins, Colorado, 1971. 
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Federal Agency Reports 

F-1. K.C. Nobe, Editor, Guidebook for United States Department of 
Agriculture Study of the Potomac River Basin, U.S.D.A. Potomac 
Field Advisory Committee (Agricultural Research Service, 
Forest Service, Soil Conservation Service), U.S. Department 
of Agriculture, Upper Darby, Pennsylvania, May 1959. 

F-2. W.A. Green et al., Suggestions Concerning~ Investigation 
Program On Outdoor Recreation, Prepared for the Outdoor Rec-
reation Resources Review Commission, FERD, Agricultural Re-
search Service, Department of Agriculture, Decemb.er 1959. 

F-3. K.C. Nobe, An Analysis of Recent Changes and Probable Future 
Trends in the Agricultural Economy of the Potomac River Basin, 
ARS Technical Report, FERD, Agricultural Research Service, 
Department of Agriculture, June 1960. 

F-4. Potomac River Basin Field Advisory Committee, "North Branch 
Potomac River Above Cumberland, Maryland - Agriculture," 
Appendix J to Corps of Engineers, Potomac River Basin Review 
Report - North Branch Above Cumberland, Maryland, Upper Darby, 
Pennsylvania, February 1961. 

F-5. K.C. Nobe, Discussion of~ Economic Base Study for the Colorado 
River Basin Water Quality Control Project, Colorado River Basin 
Project, Public Health Service, Department of Health, Education 
and Welfare, Denver, Colorado, May 8, 1961. 

F-6. Colorado River Basin Project, State and County Area Tabulations 
for the Colorado River Basin, Basic Data Report No. 1, Public 
Health Service, Department of Health, Education and Welfare, 
Denver, Colorado, January 1962. 

F-7. Colorado River Basin Project, 1960 Directory of Manufacturers for 
the Colorado River Basin, Basic Data Report No. 2, Public Health 
Service, Department of Health, Education and Welfare, Denver, 
Colorado, January 1962. 

F-8. Colorado River Basin Project, River Mileage Tabulations for the 
Colorado River Basin - Communities and Major Tributaries, Basic 
Data Report No. 3, Public Health Service, Department of Health, 
Education and Welfare, Denver, Colorado, February 1962. 

F-9. Colorado River Basin Project, 1960 Directory of Mining for the 
Colorado River Basin, Basic Data Report No. 4, Public Health 
Service, Department of Health, Education and Welfare, Denver, 
Colorado, May 1962. 

F-10. K.C. Nobe and G.G. Collins,~ Preliminary Economic Base Survey of 
the Animas-LaPlata Pilot Project Watersheds in the Four Corners 
Area of the Colorado River Basin, Economic Report No. 1, Colorado 
RiverBasin Project, Public Health Service, Department of Health, 
Education and Welfare, Denver, Colorado, July 1962. 
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F-11. Colorado River Basin Project, Report on Water Demand, Quality 
Considerations, and Public Health Aspects of the Proposed Lyman 
Project in Southwestern Wyoming, Public Health Service, Depart-
ment of Health, Education, and Welfare, Denver, Colorado, 
September 1962. 

F-12. K.C. Nobe, The Purpose and Plan of~ Economic Base Survey of 
the Colorado River Basin, Economic Report No. 2, Colorado River 
Basin Project, Public Health Service, Department of Health, 
Education and Welfare, Denver, Colorado, January 1963. 

F-13. Colorado River Basin Project, Land Ownership in the Colorado River 
Basin, Basic Data Report No. S, Public Health Service, Department 
of Health, Education and Welfare, Denver, Colorado, January 1963. 

F-14. Colorado River Basin Project, Preliminary Report on Water Quality 
and Use Aspects of the Price River Basin in East Central Utah, 
Public Health Service, Department ofHealth, Education and Welfare, 
Denver, Colorado, May 1963. 

F-15. Departmental Task Force, William I. Palmer, Chairman, Pacific 
Southwest Water Plan, "Bureau of ·Outdoor Recreation Appendix," 
Department of the Interior, Washington, D.C., August 1963. 

F-16. Analysis of Proposed Federal Investment in Land Acquisition and 
Research for Outdoor Recreation - Fiscal Year 1965, Bureau of 
Outdoor Recreation, Department of the Interior, Washington, D.C., 
October 23, 1963. 

F-17. Departmental Task Force, Henry P. Caulfield, Jr., Chairman, State-
ment of the Task Force on Recreation Joint Cost Allocation, Auburn-
FofsomSooth Unit, Central Valley Project, Cal1fornia, and Joint 
Report of the Bureau of Outdoor Recreation and the National Park 
Service on Evaluation of Least-Cost Alternatives for the Recreation 
Incrementof the Proposed Auburn-Folsom South Unit, Central Valley 
Project, California, Department of the Interior, Washington, D.C., 
November 1963. 

F-18. Evaluation Standards for Primary Outdoor Recreation Benefits, 
Proposed Supplement No. 1 to the Interdepartmental Standards, 
Joint Task Force on Recreation of the Recreation Advisory Council 
and the ad hoc Water Resources Council, Washington, D.C., November 
1963. (Republished as Supplement No. l to S.D. 97 by the ad hoc 
Water Resources Council, June 1964.) 
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Harza Engineering Company Reports (Harzint-Lahore, West Pakistan) 

H-1. K.C. Nobe and A.M. Chaudhry, An Analysis of the Present Agri-
cultural Economy of Selected Areas of the Indus Plains, Prepared 
for Water and Power Development Authority of West Pakistan (WAPDA) 
Harza Engineering Company International, Lahore, West Pakistan, 
September 1964. 90 pp. 

H-2. K.C. Nobe, Calculation of Net Agricultural Benefits for the 
Priority.!_ Areas of Tarbela Reservoir (Prepared for WAPDA) Harza 
Engineering Company International, Lahore, West Pakistan, October 
1964. 35 pp. 

H-3. M. Hussain and K.C. Nobe,~ Preliminary Economic Analysis of 
Providing Supplemental Irrigation Water in the Las Bela District 
of the Porali Basin (Prepared for WAPDA) Harza Engineering Com-
pany International, Lahore, West Pakistan, November 1964. 21 pp. 

H-4. N.A. Goraya, M.I. Khan and K.C. Nobe,~ Preliminary Economic 
Analysis of Providing Supplemental Irrigation Water in the Parachinar 
Tribal Area of the Kurram Basin (Prepared for WAPDA) Harza Engineer-
ing Company International, Lahore, West Pakistan, December 1964. 
27 pp. 

H-5. Review of "Loan Application for Salinity Control and Reclamation 
Project Number Two-!!_, Chaj Doab, Lower Jhelum Canal Command and 
Gujrat Plain," Government of Pakistan, January 1964 (Prepared for 
WAPDA) Harza Engineering Company International, Lahore, West Pakis-
tan, January 1965. 59 pp. 

H-6. M.I. Khan, N.A. Goraya and K.C. Nobe,~ Preliminary Economic Analysis 
of Providing Supplemental Irrigation Water in the Pehur Canal Area 
of the Mardan District _ (Prepared for WAPDA) Harza Engineering Com-
pany International, Lahore, West Pakistan, February 1965. 26 pp. 

H-7. Reconnaissance Survey of Private Tubewells (Prepared for WAPDA) 
Harza Engineering Company International, Lahore, West Pakistan, 
February 1965. 56 pp. 

H-8. Position Paper£!! the Future Ground Water and Reclamation Program 
(Prepared for International WAPDA review) Harza Engineering Com-
pany International, Lahore, West Pakistan, April 1965. 42 pp. 

H-9. Preliminary Review ColllDents £!!_ the Economic and Engineering Aspects 
of the I_. and!_. SCARP_! Project Report (Prepared for WAPDA), Harza 
Engineering Company International, Lahore, West Pakistan, May 1965. 
43 pp. 

H-10. Review of Lower Indus Project Report No.~. "Review of Develop-
ment of the Ghulam Mohammad Barrage Co11111and, August 196~'(Prepared 
for WAPD~Harza Engineering Company International, Lahore, West 
Pakistan, July 1965. 16 pp. 
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H-11. K.C. Nobe, Economics of the SCARP,! Development Proposal for the 
Upper Rcchna Doab Area, West Pakistan (Prepared for WAPDA) Harza 
Engineering Company International, Lahore, West Pakistan, July 
1965. (Revised November 1965.) 

H-12. Review of Report Entitled "Salinity Control and Reclamation Pro-
gram, Project No. _!, Upper Rechna Doab, West Pakistan,'' Tipton and 
Kalmbach, Inc., June 1965 (Prepared for WAPDA) Harza Engineering 
Company International, Lahore, West Pakistan, August 1965. 28 pp. 

H-13. Preliminary Economic Analysis of Providing Supplemental Irriga-
tion Water in the Miran Shah Tribal Area (Prepared for WAPDA) Harza 
EngineeringCompany International, Lahore, West Pakistan, August 
1965. 

H-14. "Chapter 10, Agriculture," Sanjwal Dam Project (Haro Dam) Feasi-
bility Report Review (Prepared for WAPDA) Harza Engineering Com-
pany International, Lahore, West Pakistan, September 1965. 

69 



Technical Papers and Articles 

T-1. K.C. Nobe, "Land Classification of St. Lawrence County," St. 
Lawrence County Farm and Home Bureau News, Vol. XL, No. 9-,-
Canton, New York, September 1955. 

T-2. K.C. Nobe, "St. Lawrence Seaway and North Country Agriculture," 
Farm Economics, No. 207, December 1956. 

· T-3. K.C. Nobe, "Problems of Farm Adjustment in St. Lawrence County, 
New York," Farm Economics, March 1958. 

T-4. K.C. Nobe, "The Urbanization of the Open Country," Journal of 
Farm Economics, Vol. XL, ~o. 2, May 1958. 

T-5. K.C. Nobe, E.E. Hardy, and H.E. Conklin, "Traffic Lights - For 
New York State Farm Land?" Farm Research, Vol. XXIV, No. 2, 
June 1958. 

T-6. K.C. Nobe, Problems Encountered in the Delineation and Description 
of Agricultural Refions, A paper prepared for the Problems in 
Research Section o the Natural Resources Institute, The Region 
and the Small Watershed, Syracuse University, July 18, 1958. 

T-7. K.C. Nobe, "Results of a Test of Airphoto Interpretation as a 
Tool in Farm Management and Land Economics Research," Land 
Economics, Vol. XXXIV, No. 3, August 1958. --

T-8. K.C. Nobe, E.E. Hardy and H.E. Conklin, "Traffic Lights for Farm 
Land?" Conunercial Fertilizer and Plant Food Industry, 97(2)23, 
August 1958. 

T-9. K.C. Nobe, H.E. Conklin and E.E. Hardy, "New Map Shows Agricultural 
Regions of New York State," Farm Research, Vol. XXIV, No. 3, 
September 1958. 

T-10. K.C. Nobe and H.W. Dill, Jr., "Evaluation of Agricultural Flood 
Damage by Airphoto Analysis of Flood Plain Samples," Department 
of Agricultural Economics Research, Vol. XI, No. 4, October 1959. 

T-11. H. W. Dill, Jr., and K.C. Nobe, "New Resource Planning Data From 
the National Inventory of Conservation Needs," Journal of Soil 
and Water Conservation, September 1960. 

T-12. H.E. Conklin and K.C. Nobe, "Development of a Regional Concept 
for Farm Management Research in New York," Land Economics, Vol. 
XXXVII, No. 1, February 1961. 

T-13. K.C. Nobe, "Another Look at River Basin Planning," Journal of 
Soil and Water Conservation, Vol. 16, No. 5, September 1961-.-

T-14. K.C. Nobe, "Use of Airphoto Interpretation in Agricultural Land 
Economics Research," Land Economics, Vol. XX.XVII, No. 4, November 
1961. --
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T-15. K.C. Nobe, "The Use of Economic Reasoning in the Planning Function 
of Comprehensive Water Development and Pollution Control Program 
Undertaken by the Public Heal th Service," Paper presented at the 
Public Health Service Water Resources Comprehensive Planning Work-
shop, Sanitary Engineering Center, Cincinnati, Ohio, November 20-22, 
1961. 

T-16. K.C. Nobe, "Urbanization Creates New Problems," Farm Policy Forum: 
Rural-Urban Fringe, Vol. 14~ No. 4, September 1962. 

T-17. · A.V. Kneese and K.C. Nobe, "The Role of Economic Evaluation in 
Planning for Water Resources Development," Natural Resources 
Journal, Vol. 2, No. 3, December 1962. 

T-18. K.C. Nobe, "Book Review," Land and Water: Planning for Economic 
Growth, Harold Amoss and Roma McNickle, Editors, Journal of Soil 
and Water Conservation, Vol. 18, No. 2, March-April 1963. 

T-19. K.C. Nobe, "Book Review," Land and Water Use, Publication No. 73 
of the A.A.A.S., Journal of Soil and Water Conservation, Vol. 18, 
No. S, September-October 196-3-. ---

T-20. K.C. Nobe and D.L. Patton, "Integrating Recreation Values into 
Comprehensive River Basin Planning," Water Resources and Economic 
Development in the West, Report No. 12, Conference Proceedings, 
Committee on Water Resource Development, Salt Lake City, Utah, 
December 1963. 

T-21. K.C. Nobe, "Critical Areas in the Evaluation of Benefits--Recreation 
and Fish and Wildlife," Seminar on Economic Base Studies and Water 
Resource Economics, Conference Proceedings, Office of the Chief of 
Engineers, Corps of Engineers, Washington, D.C., January 1964. 

T-22. K.C. Nobe, "Emerging National Policies Governing Outdoor Recreation 
in Federal Water Resource Development Projects," Journal of Soil 
and Water Conservation, Vol. 19, No. 2, March-April 1964. 

T-23. K.C. Nobe, et al., "Inventory of Resources," Land and Water For 
Tommorrow, Northern Colorado-Southeastern Wyoiiiing, Seminar Pro-
ceedings, League of Women Voters Education Fund, Denver, Colorado, 
November 1967. 

T-24. R.N. Anderson and K.C. Nobe, "Resource Economists as Spokesmen for 
the Sensitive Minority," Western Agricultural Economics Association 
Proceedings, Forty-Second Annual Meeting, Corvallis, Oregon, July 
1969. 

T-25. K.C. Nobe and A.R. Dickerman, "An Economic Perspective of Fish and 
Wildlife in the Small Watershed Program," Seventeenth National 
Watershed Congress Proceedings, Denver, Colorado, June 1970. 
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GEORGE EDWARD RADOSEVIa-I 

Publications: 

Radosevich, G.E. and K.C. Nobe, Legal Liabilities and Limitations When 
Private Property in Colorado is Used for Outdoor Recreation, NRE-3, Dept . 
of Economics, Colorado State University, April 1969. 

Radosevich, G.E. and K.C. Nobe, Use of Private Property for Outdoor 
Recreation: Rights and Liabilities, Colorado State University, Extension 
Service Bulletin 467A, October, 1969. 

Radosevich, G.E. and K.C. Nobe, Colorado Outdoor Recreation on Private 
Property: Legal and Economic Aspects, Colorado State University Experi-
ment Station Bulletin 541S, December 1969. 

Dickerman, A.R., G.E. Radosevich, and K.C. Nobe, Foundations of Federal 
Reclamation Policies: An Historical Review of Changing Goals and 
Objectives, NRE-8, Department of Economics, Colorado State University, 
January, 1970. 

Radosevich, G.E., "Legal Aspects of Urban Water Management," Proceedings 
of the Urban Water Systems Institute, June, 1970, Colorado State 
University. 

Norgaard, Richard B., David Seckler and George Radosevich, "Pest 
Management: An Institutional Proposal," (In press). 

Radosevich, G.E., "State Legal Structures and Institutional Arrangements 
for Water Resources Development," Western States Seminar on State Water 
Planning, Conference Proceedings, January 12, 1971, (in press, mid-1971). 

Radosevich, G.E. and D. Hamburg, Colorado Water Laws, Compacts, Treaties 
and Cases, Colorado Division of Natural Resources, (in press, late 1971). 
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R.L. Tinnermeier 

::_:)u:. ~::,i: :.2.l~'.:ies of Beef Feedi_ng Cooperatives in Montana" (M. S. 
::\ 2.. :y·,.: :., Cr ~?.:) 

·::,c\\' :..::-..r.c: Sctt:i.ement in the Eastern Lowlands of Colombia" 
-: ::..:-,:1. D. :v:;::. r~uscript) 

·, -::_·:1c ~oic of the :--Tational Institute of Tobacco in Increasing Tobacco 
?roC::uction in Colombia 11 Land Tenure Center Research Paper ;; 2, 
, , ,. \ ' '' . 19 1 1! ~.,,..;:.r_1s 0:1, '1 1sconsm, O-'± 

" :-.:cw L2.:1d Sett~ement in the Eastern Lowlands of Colombia'' Land 
Tc:1urc Rcsea1·c:'1 Paper # 13~ Madiso,n, Wisconsin, 1964 

''::\·:.:-.;.;.·u.2.l clc Ac!!nir.istrac:.-Gn Rural para el Departamento de Puno" 
:'.:o\va Univers:::cics, April 1967. pp. 98. (Farm Management Manual 
:o::: t:h.c :iJeo::i.rt.:1c nt of Puno). 

''An Eval -..iation of Selected Supervised Agricultural Credit Programs 
:.:1 Peri.! " ?\orth Carolint. Mission, Credit Evaluation Report, ::...,i.."na, 
?e1·1.,., June, ! 96S. pp. 216. (Also in Spanish). 

' 'Algunos Aspectos ;:::conomicos sobre la Explotacion Avicola en 
A rcc;.uipa, 11 ::"\orth Carolina Mission, Credit Evaluation Report, 
Scp·~e::n0er, 1968. pp. 76 (Some Economic Aspects of the Poultry 
:.:.:C::.ustry in A:·equipa). 

:: Re:;istro de Costos de Produccicm Agricola," Manual No. 5, 
:\Lnisterio de Agricultu_ra, Agosto 1969. pp. 50. (Farm Record 
~<e cping Manual). 

" ::-.:o~:m2..s p, .. n. el Uso Optima de los Fertilizafos en Algunos Valles 
C::c :2. Co3·~0., 11 Boletin No. 3, Mi..'1.isterio de Agricultura, Agosta 1969. 
:)?· .. g _ (The Optimum Use of Fertilizer for Selected Valleys of 
::?e .:."1.: 1 s Co8..st). 

:·:::::stt:c.io Eco:,;.cmico de la Cooperativa Rafan-Chiclayo, 11 Informe 
:\'o . .:.:, 1\1.:inis t..:: :;..·io c.e Agricl:ltura, Setiembre 1969. pp. 74:. (An 
:.:: co::or:'1ic Sb.::.dy of the Rafan Cooperative in Chiclayo, Peru). 

:·.:::::; s ".:ucEo Eco:::101nico de Algunas Empresas Comunales en la Sierra 
Cc,:~ral," Grupo de Evaluacion de Credito Supervisado, Misi~n 
A ; 1·ico~2. cie Carolina del Norte, Diciembre 1969. pp. 62. {An 
Zcc::-.. or..ci c Stuc:.y of Selected Com-m.unal Enterprises in Peru 1 s Central 
Si~:.: :ta;·. 

•:c::.s c:.·\·;:..:;~ons on Two .A.ill-Financed Supervised Credit Programs in 
Co:or..o:.a, 11 C:·cdit Evaluation Group, North Carolina State Agricul-
t -...::.:-2.l .:V: ission, Lima, Februa:·y 1969. pp. 19 • 
.. ::::;: ;.: c:-v::..tions of t: .. c AID-Fina:1ced Credit Program in Dominican 
::.:z_;:;·,:..'~~~c, " Cr... ... _:::-12..luz.t:.on Group, North Carolina State Agri-
cu:;.·~u:·"::. :V:iss~cr:, :..~:na. Oc-~cbcr 1969. pp. 10. 
:.vov : ,11 ic,1t o d ,· Fonc os dcl Prop:ra.rn& de C:redito A ricola Supervisa.<la-
: ··::W~.:T-Tu:i - 1 c_ifO , Gr-..ipo c:e Evaluc.cion d~ Cre ito, Mis ion Agricola 
c•..: (:;:i..ru~i;·.::~ c:..::l ?\orte, faformc .<o. 13, Mini sterio de Agricult-ira, 
\: 2.1·,rn, 197 1. {Statistical Summary of Peru's Supervised Agricul-
-~ u 1·al C :::c C::::.t Program.: l 965-1970). 
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Curriculum Vitae 

Henry P. Caulfield, Jr. 

fi.QI!l 
New York City, November 25, 1915 

Education 
Los Angeles City Schools; graduate of Hollywood High School, June 1935 

California Institute of Technology, Pasadena, California -- 1935-1936 
Institute Scholarship 
Fields of concentration: Physics, Chemistry and Mathematics 

Lingnan University, Canton, China -- 1936-37 
Foreign Exchange Scholarship 
Fields of concentration: Science, Social Anthropology, and 

Chinese History 

Harvard College -- 1938-1940 
S. B. degree cum laude, June 1940 
Fields of concentration: Economics and Government 

Harvard University, Graduate School of Public Administration 
February 1948-March 1950 
Worked toward joint degree in Political Economy and Government 
Fields of concentration: Political Theory, Economic Theory, 

Constitutional Law and Industrial Organization and Control 
MPA degree, June 1949 
Passed General Examination, May 1950; Thesis not completed 

Oxford University, Oxford, England; Sumner School -- 1948 

Experience 

Economist, Works Projects Administration, Research Division, 
Washington, D. C. -- July 1940-December 1941 

Naval Officer (Ensign to Lieutenant Commander) 
United State Navy, assigned to Office of the Secretary 
Navy Department, Washington, D. c. -- January 1942-December 1945 
Received Secretary's Conmendation Award 

Executive Assistant to Director, Office of War Mobilization and 
Reconversion, Washington, D. C. -- January-February, 1946 
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H . P . Ca ulfield( continued ) 

Instructor in Economics, Williams College, Williamstown, Massachusetts--
March-September 1946 

Assistant for International Affairs to the Assistant Director for 
Statistical Standards, Bureau of the Budget, Washington, D. C. --
October 1946-January 1948 

Director, International Economic and Statistical Education Program, 
International Statistical Institute, London, England -- July 1950-June 1951 

Economist, Office of the Secretary, Department of the Interior, 
Washington, D. C. June 1951-September 1955 

Research f.s sociate on Energy Policy, Resources for the Future, 
Washington, D. C. September 1955-Februar y 1961 

Assistant Director and then Director, Resources Program Staff, 
Office of the Secretary, Department of the Interior, Washington, D. C. 
February 1961-April 1966 

Executive Director, Water Resources Council, Washington, D. C. 
April 1966 to September 1969 

Professor of Political Science, Colorado State University, Ft. 
Collins, Colorado, September 1969 to present 

Publications 

"The Living Past in Federal Electric Power Policy", Annual Report 
for 1959, Resources for the Future, Inc., Washington, D. C. 

"Getting the Most Out of Water Resources", jointly with Professor 
Irving Fox, a paper presented at the Interstate Conference on Water 
Problems, Chicago, Illinois, December 5-6, 1960; published as 
Reprint No. 28, Resources for the Future, Inc.; 1960 

"Welfare, Economics, and Resources Development" in Land. Water 
Planning for Economic Growth, University of Colorado Press, 1961 

"Municipal Water in Federal Programs" in Water: Development. Jl.tili-
zation, Conservation. University of Colorado Press, 1963 

"Urban Waterfront Redevelopment", a paper presented at the White 
House Conference on Natural Beauty, May 1965 (published in the 
proceedings of the conference) 
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H. P. Caulfield ( continued) 

Membership -- Professional Societies 

American Political Science Association 
American Society for Public Administration 
American Economic Association 
American Water Works Association 
American Water Resources Association 
American Association for the Advancement of Society 

Professional Committees 

Member, Scientific Advisory Coumittee, Rocky Mountain Center 
on Environment, 1970 

Member, Committee on Desert and Arid Zone Research, Southwestern 
and Rocky Mountain Division of the American Association for the 
Advancement of Science, 1970-71 

Chairman, Water Resources Committee, Environmental Resources Center, 
Colorado State University, 1969-present 

Member, Steering Committee on J.F.K. Airport Expansion Study, 
Environmental Studies Board, National Academy of Sciences, Summer 1970 

Panel Leader, Research Conference on the Evaluation Process in 
Water Resources Association, at University of Wisconsin, Milwaukee, 
June 1970 

Other Affiliations 

National Parks Association 
Sierra Club 
Wilderness Society 
Izaak Walton League 
National Wildlife Federation 
American Forestry Association 
Harvard Club of Washington 
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PHILLIP O. FOSS 
Professor of Political Science 

I. Education: 

B.A. 
H.S. 
Ph.D. 

Economics, University of Washington, 1947 
Political Science, University of Oregon, 1953 
Political Science, University of Oregon, 1956 
Major field: Public Administration 

II. Professional &Kpe-rie11ce: 

Instructor, University of Oregon, 1955-57. 

Assistant & Associate Professor, San Francisco State College, 1957-62. 

Associate Professor, Colorado State University, 1962-64. 

Professor, Colorado State University, 1964-present. 

Chairman, Department of Political Science, Colorado State University, 
1965-r:,resent. 

III. Publications. 

1. Book, Politics and Grase, University of Washington Press, 1960. 

2. Book, Federal Agencies~ Outdoor Recreation, U.S. Government 
Printing Office, 1962. 

3. Book, Education in, Natural Resources, editor, C.S.U. Printing 
Service, 1964. 

4. Book, Politics~ folicies: lli, Continuing Issues, with Duane 
W. Hill, Wadsworth Publishing Company, 1969. 

5. Book, Outdoor Kecreation, Chelsea House Publishers, 1969. 

6. Book, Public~ Policy, Editor, 1969. 

7. Monograph, !rut. Grazing Fee Dilemma, University of Alabama Press, 1960. 

8. Monograph, !rut. Battle 2f Soldier Creek, University of Alabama Press, 
1961. 

9. Monograph, Reorgnization !ill! Reassignment !!l California Highway 
Patrol, University of Alabama Press, 1962. ile~roduced in Frederick 
c. Mosher, Governmental Reorganizations. Bobbs-~·ierrill, 1967. 

10. Article, "The Determination of Grazing Pees on Federally Owned 
Luinge Lands," Journal ,2[E!.£mEconomics. Auguet, 1959. 
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11. Article, "Public Land Policies in the West," in Report #4, Western 
Agricultural Economics Research Council, 1962. 

12. Article, "Federal Management of Natural Res0urces for ~lecreation," 
Natural Resources Journal, May, 1965. 

13. Artie le, "The Issues Underlying Outdoor Recreation Policy," Trends 
!!!. Parks and Recreation, January 1967. 

14. Article, "The Public Lands and the Public Land Law Review Commission," 
Western Political Quarterly. March, 1967. 

IV. Contributions to the University. 

1. Member, Faculty Council 

2. Member, Graduate Faculty 

3. Hember, President's Task Connnittee on Natural tlesources, 1963-64. 

4. Chairman, Seminar Series on Education in t-latural Resources, funded 
by the Conservation Foundation, 1963-64. 

5. Chairman of the Council, Natural Resources Center, 1964-67. 

V. Funded Research 

l. Oregon State Rural Electrification Association, ''Taxation of .IBA 
Cooperatives," 1956. 

2. University of Oregon, School of Dentistry, "The ILWU-PMA Dental 
Program," 1957. 

3. Bureau of Public Administration, Unive1:sity of California, "Reor-
ganization of the California Highway Patrol," 1960. 

4. Outdoor Recreation Resources Review Commission, "The Role of 
Federal Agencies in Outdoor Recreation, '' 1961. 

5. Bureau of Land 1'.ianagement, U.S. Department of the Interior, "Admin-
istration of State Grazing Districts," 1964-65. 

6. Office of Water Resources Research, U.S. Department of the Interior, 
"Organizational Adaptations to Changes in Public Objectives for 
Management of the Cache La Poudre River System," 1965. 

VI. Management Consultant or Instructor . in Nanagement for: 

Oregon State Civil Service Commission, 1957-58. 

California State Personnel Board, 1958-62. 

City of San Francisco, 1959. 
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U.S. Air Force, 1960. 

Sonoma (California) State P.ospital. 1961. 

California Department of Conservation. 1961. 

California State Compensation Insurance Fund, 1962. 

Bureau of Land Management, U.S. Department of the Interior, 1964-65. 1969. 

VII. Papers Presented and Othe~Cbntributions to Professional Organizations. 

1. Presented paper. "Home Rule on the Federal Range," Western Political 
Science AssociP.tion Conference, 1957. 

2. Panel Chairman. "Contemoorary Federalism and Natural Resources," 
Western Political Science Association. 1958. 

3. Presented paper, "Public Land Policy in the West," Weatern Farm 
Economics Association Conference, 1962. 

4. Member. Western i'tesources Conference Planning Committee, 1963, 1964. 

5. Program Chairman, Political Science, Rocky Mountain Social Science 
Association, 1965. 

6. Member, Program Planning Comnittee, Western Interstate Water 
Conference, 1965. 

7. Panel Chairman, "Politics and Efficiency in Water Development," 
Western Resources Conference, 1965. 

8. Presented paper, "The Pub lie Lands and the Pub lie Land Law Review 
Commission." Western Political Science Association Conference, 1966. 

9. Presented {>aper, "The Issues Underlying Outdoor Recreation Policy," 
National Conference on Policy Issues in Outdoor Recreation, 1966. 

10. Presented paper, ""Outdoor Recreation: the Underlying Issues," 
Rocky Mountain - High Plains Park and Recreation Conference, 1966. 

11. Keynote address, Sixth Annual Governor's Conference on Parks and 
Outdoor Recreation, 1967. 

12. Chairman, 10th Annual Western Resources Conference, theme "Public 
Land Policy, 11 1968. 

13. Member, Board of Editors, Western Political Quarterly, 1963-66. 

14. Member Executive Council, Western Political Science Association, 
1967-69. 

15. hember, National Academy of Sciences study team on Outdoor Recrea-
tion, 1969. 
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VIII. Supervision of Graduate Students 

Served on aop roximately 50 graduate committees at the master's level and 

six at the doctoral level. 

IX. Military Service 

Army Air Corps, 1942-46. 

U.S. Air Force, 1951-53. 

Presently, Lt. Colonel, Air Force Reserve. 
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BlOGP.APHIC D/,TA 

?tame: Garth N. Jone a Date: November> 1969 

Pooition: Senior Spccialiot 
Eaot-Wcot Cctitcr 
Honolulu, lla"-7si1 

Project: Scholar in Residence 

Location: Honolulu, Hawaii 

BlCXmAPHIC DATE: DAB: FcJ,ruary 25, 1925; Salt Lake City, Utah 
}1arricd, Three Sons 

EDUCATION: 

1943-47 

1947-48 

1948-49 
1950-51 

CAREER 

9/69 - 6/70 

6/67 - 8/69 

10/64 • 6/67 

Utah State University - B.S., Political Science and 
Economics · 

University of Utah - M.A., Political Science and 
Economics 

Pennsylvania State University 
Univcroity of Utah - Ph.D., (1954) Political ·science 

and EconoJ?ics 
Aloo, Univeraity of Utah Special Certificate, 

Public Administration (1948) 

Senior Specialist, East-West Center, Honolulu, Hawaii. 
Invited as one of twenty-four Aoian, European, and 
American ocholars to spend nine months at the _East•Ucst 
Center researching and writing upon particularly the two 
following topics: 
1. ''Role of Bureaucracy in Planned Development: A ·comp3r-

ltive Study of Indonesia and Pakistan." 
2. ''Planned Ornanizational Change: A Study of the Change 

Process through Marginal Utility and Social Exchange 
Analyaea." 

Chief, Public Administration Division FSR0-2. Pakistan 
leaponsible for supervising a broadly designed technical 
aaaiatance in public administration which centered on 
three development goals: 
(a) strengthening economic decisionmaking, 
(b) strengthening key development agencies, ·and 
(c) ~trengthening local goverrment 
Supervised five contract operations as ~ell as direct 
agency activities. These included. 25-30 professionals. 

Chief of Party, University of Southern California 
Contract in Pakiatan. Associate Profeasor. 
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Garth N. Jones 

9/61 - 10/64 

12/56 - 2/62 

8/53 - 12/56 

4/53-- 9/54 

From October 1864 to June 1965 USC Party Representative in 
J...,ahore with the primary responsibility of developing an academic 
program at the Department of Administrative Science, Univer-
sity of the Panjab. On July 1, 1965 appointed Chief of Party of · 
the Contract. The contract provided for assistance to three 
National Institutes of Public Administration, located at Karachi, 
Dacca, and Lahore; Department of Administrative Science at 
the University of the Panjab, and the Civil Service Academy at 
Lahore. 

Associate Professor 
School of Public Administration, USC, Los Angeles. Position 
equally divided between teaching and administrative activities. 
Subjects of instruction Fillance Administration, Local Govern-
ment Administration, Modernization of Administration in Emerg-
ing Countries, and Organfaational Theory and Behavior. Faculty 
Student Advisor for the Pakistan Project. Also served as Peace 
Corps Liaison Coord_inator. 

Public Administration Advisor, FSRO-3 US/ AID Indonesia, Djaka 
Planned and implemented an administrative management educatio 
and training program; initiated and assisted in carrying out manag 
ment improvement projects for more efficient operation of provin 
and local governments. Projects were undertaken to establish a 
bureau of reconstruction and development, bureau of statistics and 
planning, and an integrated department of finance. In the absence 
of the Chief, assumed his responsibilities; prepared and imple-
mented necessary program and related documents; and undertook 
reconnaisance and research type activities as to the nature and sc 
of the Indonesian Public Administration, particularly in the field o 
fiscal and financial management. 

Assistant Professor (Public Administration) 
Brigham Young University, Provo, Utah. 
Delivered lectures in Public Administration, Municipal Administra 
tion, American Heritage and related subjects. During 1955-56 
taught a Personnel Management course to Air Force Reserve Offi-
cers at Clearfield, Utah. Also served as Research Associate, 
Local Government Survey Commission. Acted as consultant to 
Utah Municipal League and Utah State Association of County Officia 

Research Consultant 
Utah Foundation, Salt Lake 
Utah Foundation is private research organization concerned with 
government problems. Prepared studies on public finance, tax 
administration, and state and local government organization and 
administration. 
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Garth N. Jones 

12/51 - 4/53 

5/51 - 12/51 

. 6/50 - 4/51 

9/49 - 6/50 

9/48 - _6/49 

9/47 - 6/48 

4/48 - 8/48 

Food bnd Drug In~pcctor 
Deportment of Agriculture, Salt Lake City, Utah 
Reaponnible for cnforcc~cnt of pure food and drug 
laws of State of Utah entailing review of written 
rcporto fro;n seven regional food ~nd drug inspectors; 
detcrmin.::.tion of measures to be taken sgainot business 
concerns or peroons who violated the lat,; inspection 
of food and drug procci::ning planto; and preparation of 
monthly und periodic rcporto for submis3ion to Boord 
of Agriculture and special advioory bodies. 

Administrative Assistant to District Administrator, 
Ponape District, Eastc~n Carolin~s, Department of 
Interior. Responsible for cateblishmcnt of records 
and record kcepinc systems; gathering data, doing research 
and performing other related activities for preparation 
of economic llnd other reports; aooioting heads of other 
uni to in developing nccef;sary report formo; routing of 
all incoming mail; preparation nnd revicu of correspondence 
relating to administrative matters. llandled all necessary 
local peroonnel action and served oo reviewing officar 
for efficiency ratin3 syGtem. Acsisted in preparation 
of budgets; made field tripa; and in absence of District 
Administrator, supervised the dictrict • 

Research Specialist and Consultant, Utah Hunicipal 
League end Utah St~t~ Assoc. of County Officers and 
Officials, Salt Lake City, Utah 
Periodically called upon to make studies and advise 
on various legal and administrative problems confronting 
local governmento. 

Research and Teaching (Staff Member). University of Utah 

Teaching and Research (Staff Member), Political Science 
Department, Pennsylvania State College 

Research Assistant 
Political Science Department 

.. University of Utah 

Research Specialist 
County of Salt Lake, Salt Lake City, Utah 
Employed to make studies on ''Daily cost of Patients 
in Salt Lake County Hospital" and 'taecord Managemeo.t in 
Co1:1nty· Recorder's Offices." 

BONOP.S AND FELLOWSHIPS 

•• Utah State, Logan, Utah 

1. Sears Scholarship, 1943-44 
2. Selected for l.fuo's Who in American Ccillegco 

and Universities, 1947 
3. Elected ·Blue Key Fraternity. 1946 
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Garth N, Jonco 

b, University of Utah 

1. Graduate Research Fcllo~ship in Political 
Science, 1947-48 

2, Graduate and Teaching Fellwobips, 1949-50 

c. Pennsylvania State University 

1; Graduate Teach1.ng Fellouship in Political 
Science, 1948-49 

d. University of Southern California 

1. Professor of the Year, School of Public 
Administ1·ation, 1962 

e. East-West Center, Honolulu, Hawaii 

1. Senior Specialist, September 1969-June 1970 

TEACllil:G AND RESEARCH UITERESTS 

RECENT GRANTS 

1. Teaching : 

Organizational Theory nnd Beh:wior 
Comperative and Development Administration 
Public Finance Administration 
Local Government Adminiatration 

2. Research Interests: 

Planned Organizational Change 
Comparative Study of Pakistan and Indonesian Bureaucrac, 
Modernization of Financial Management 

1. Comparative Administration Group of the American 
• Society for Public Administration, Grant of $3,000 

to atudy planned organizational change. 

2. llesearch Committee, University of Southern California 
Crant of $500 to study planned organizational change. 

3.· 
·, 

Eaat-~cot Center, Honolulu, Hawaii. Provides · 
aasiatance in services valued $5,000 beaide1 a grant 
equivalent to $24,000 year 1alary._ 
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JOHN ADRIAN STRAAYER 

VITA - 1969 

Name: John A. Straayer, Assistant Professor, Colorado State University 

Born: January 16, 1939 

Office Address: Department of Political Science 
Social Science Building 
Colorado State University 
Fort Collins, Colorado 80521 
Phone - 303-491-5369 

Home Address: 1113 Hillcrest Drive 
Fort Collins, Colorado 80521 
Phone - 303-484-7034 

Family: Married - Judith Ann Graham, December 21, 1962 
Two Children - Katherine Ann, David Graham 

Education: Western Michigan University: B.S. - 1963 
Western Michigan University: M.A. - 1964 
University of Arizona; Ph.D. - 1967 

Thesis Topics: M.A.; Ib!, Role 2l the £!tt, Manager .!s Decision-Making 
Ph.D.; !h!, Politics of Water Management in Tucson, Arizona 

Areas of Teaching and Research Specialization: 

American Government and Politics(Urban, State, Administration, 
Public Policy, Natural Resources) 

Teaching Experience: 

University of Arizona, Teaching Assistant, 1964; Teaching Associate, 
1965; Instructor, Summer, 1965. 

Colorado State University, Assistant Professor, 1967 to present. 

Research Experience: 

Western Michigan University, Research Assistant, Institute of 
Public Affairs, 1963. 

University of Arizona, Research Associate, Water Resources 
Research Center and Department of Government, 1966-1967. 

Research Grants and Affiliations: 

Research Associate, University of Arizona Water Resources Research 
Center and Department of Government, associated with study of 
"The Economic Implications of Water Policy ·in Arizona," funded 
by OWRR, Professor M.M. Kelso, University of Arizona, Department 
of Agricultural Economics, Chief Investigator, 1966-67. 
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Political Scientist on Colorado State University staff for study 
of ''Fish and Wildlife Resources on Public Lands, 11 funded by Public 
Land Law Review Coaaission, Professor G.A. Swanson, Colorado State 
University, Department of Fishery and Wildlife Biology, Coordina-
tor, 1968. 

Recipient of two Colorado State University Faculty Improvement 
Coamittee grants to study "Race Relations and Civil Disorder," 
1967-68 and 1968-69. 

Director, Institute on "Intergovernmental Relations In Water Re-
sources Planning," at Colorado State University, funded by U.S. 
Army Corps of Engineers, 1969. 

Senior Resident Faculty Project Associate, Department of Politi-
cal Science, Colorado State University, "Project for Research on 
Water Management in West Pakistan," 1969-1970, funded by A.I.D. 

Publications: 

Fish and Wildlife Resources on Public Lands, (contributor with 
G. Swanson, R.B. Held, J. T.Shields and others) prepared for 
The Public Land Law Review Coamission, 1969. 

''The American Policy Process and The Problems of Poverty and 
the Glaetto, 11 forthcoming, Western Political Quarterly. 

"Bureaucratic Power and Bureaucratic Direction: A Fusion of Two 
Theories of Organization, 11 submitted. 

''Public Problems and Non-Decision-Making, 11 submitted. 

Memberships: American Political Science Association 
Pi Sigma Alpha 
American Society for Public Administration 
Graduate Faculty, Colorado State University 
Natural Resources Center, Colorado State Universtty 
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SOCIOLOGY AND ANTHROPOLOGY 
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VITA 

Bert L. Ellenbogen, Department of Sociology and Anthropology 

C-240 Social Science Building 
Colorado State University 
Fort Collins, Colorado 80521 
Telephone: 491-6044 
Born: July 5, 1917 
Married, one child 

Academic Training 

B.A. 
M.A. 
Ph.D. 

University of Wisconsin, Sociology, 1948 
University of Wisconsin, Rural Sociology, 1950 
University of Wisconsin, Rural Sociology, 1957 

Professional Experience 

1948-50 

1951-52 

1952-53 

1953-55 

1955-60 

1960-66 

1962-64 

1966-68 

Research Assistant, Department of Rural 
Sociology, University of Wisconsin 

Research Associate (Division of Mental 
Hygiene), Wisconsin State Department of Public 
Welfare 

Rural Sociologist, Cousejo Bienestat· Rural, 
Caracas, Venezuela 

Research Associate (Division of Mental Hygiene), 
Wisconsin State Department of Public Welfare 

Assistant Professor, Department of Rural 
Sociology, Cornell University 

Associate Professor, Department of Rural 
Sociology, Cornell University 

Visiting Professor, Institute of International 
Studies, University of California at Sao Paulo, 
Brazil (On leave from Cornell University) 

Professor, Department of Sociology, University 
of Minnesota 
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Bert L. Ellenbogen (continued) 

1968 - Chairman and Professor, Department of 
Sociology and Anthropology, Colorado State 
University 

Professional Activities 

1956-66 

1957-65 

1958-66 

1959-66 

1959-60 

1960-61 

1960-62 

1962-64 

1966 

1967-68 

1966-67 

1967-68 

Consultant to Committee on Rural Medical 
Services, Medical Society of New York State 

Director, Cornell Health Survey, Financed by 
$200, 000 grant from National Institutes of Health 
to study: Changes in the Availability, Use, and 
Knowledge of Health Services in Six Upstate 
New York Counties 

Member of Latin American Studies Program 
Committee, Cornell University 

Member of Board of Directors, Empire State 
Health Council, New York 

Associate Managing Editor, Journal of Rural 
Sociology 

Managing Editor, Journal of Rural Sociology 

Member of Board of Directors Social Science 
Research Center, Cornell University 

Associate Director, Sociologia (Journal of 
Sociology published by Foundation School of 
Sociology and Politics. Sao Paulo, Brazil) 

Director of the Cornell University Conference: 
Development of the Highland Communities of 
Latin America 

Member of the Advisory Board, Mid-Western 
Institute for Comparative Sociology 

Member of the Program Planning Committee, 
Rural Sociology Society 

Chairman, Latin American Studies Program, 
University of Minnesota 
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Bert L. 1-::llenbogen (continued) 

1969-

1969-

1970-

1970-

1970 

Member of Faculty Council, Colorado State Univ. 

Vice-Chairman, Human Relations Committee, 
Colorado State University 

Member of University Steering Committee, 
Colorado State University 

Member of Rural Sociology - Agency for Inter-
national Development Liason Committee, Rural 
Sociology Society 

Chairman, Arrangements Committee for National 
Meetings of Rural Sociology Society, Denver, 1971 

Overseas Experience 

1952-53 

1961 

1962-64 

1967 

1968 

Twelve months in Venezuela as a member of a 
multi-disciplinary team which undertook a social 
and economic survey of the Andean Region 

Six weeks in Brazil as consultant for the Agency 
for International Development 

Eighteen months in Brazil as a member of a 
multi-disciplinary team of social scientists from 
the Institute of International Studies, University of 
California, located at the Foundation School of 
Sociology and Politics, Sao Paulo, Brazil 

Consultant to Federal University in Parana, Brazil 
in developing research project on the diffusion of 
educational practices; spent one month in Brazil 

Consultant to University of Minnesota project in 
Chile in developing research project on the diffusion 
of agricultural practices; spent 6 weeks in Chile 

(In addition, brief visitations have been made to Colombia, Costa 
Rica, Paraguay, and Peru.) 
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David M. free111&n 

Birthpllice: 
Birthdete : 

Glendive, Montana 
January 27, 1939 

Pre•ent Address: 

809 Pitkin Street 

PDSOMAL VITAE 

fort Collins, Colorado 80521 

Educa ti onal Background: 

il .A. Rocky Mounte i n College, Billings, Montana. (1957-1961) 

M. P.I.A. Graduate School of Public and International Affairs, 
Univeraity of Pittaburgh. (1961-1962) 

Fh .U. Graduate School of International Affairs. Univeraity of Denver. 
(1964-1 % 7) 

Profes s i onal Employment : 

Peace Corps Operation• Officer in the Near Kast/ South Asian Program• 
DiYieion. Specific responsibility for prograas in Ceylon and Nepal. 
(l 962-1964) 

Kesearch ARsistant at the Gra4uate School of InterMtional Studies. 
(January/March, 1965). 

Teaching Assistant a t the Graduate School o f International stodies 
(Septeeber/December, 1966). Policy Foniulation and Execution. 

TellJporary Instructor, Temple Buell College. Denver, Colorado. (Janu&ry/ 
June, 1967) Senior Seminar in International Relation• and Social 
Development. 

~ssistan t Professor, Sociology/Anthropology Depart~ent, Colorado State 
University, Fort ~ollina, Colorado (Septeaber 1967/Preaent). Ar••• of 
Special reapon•ibility are Socioloay of Development with focu• on dif-
fusion of innovation in the context of social conflict, and planning. 

Honor& and Awards, 

B.A. Swaa CUii Laude. 

Clark Memorial Scholarship, Rocky Mountau College, 1960-1961. 

H. J. Heins Fellowship for International Studies, Univesdty of 
Pittsbuqh, 1961•1962. 

Graduate School of International Studies Fellowship, University of Denver, 
1964-1966. 
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D ao/id M.. Fre eman (continued) 

Ford Foundation Grant for Diaaertation Re•earch, Univer•ity of Denver, 
1'l66·1967. 

Professional Aasociations: 

\rnerfcan Political Science Association 

Socie t.y for lnterna tional Development 

Publ i.cations : 

'Peace Corps ! raining For Overseas Operations: A Critique, " 
Maaters Thesis . University of Pitta burgh, 1964. 

·V.alue Aggregation and the Language Dispute in Ceylon, ' 
Doctoral Dissertation. University of Denver, 1967. 

'Developmental Change, Valuation, and the End of Ideeloay 11 

Paper presentec to thP. Rocky Mountain Social Science Association, 
;__,u bbock, 'l'exas, May 2, 1969. 
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Linwood L . Hodgdon 
Associate Director 

B. A. (American International College), M.A. 
(Michigan State University), Ph.D. (Michigan 
State University) 

Director, Office of International Programs; 
Professor of Sociology 

1962-64 Consultant in Community Development; 
Ford Foundation (India) 

1961-62 Acting Chief, Community Development 
Branch, Rural Development Division, U. S. 
Operations Mission/Korea 

1961-62 Staff, University of Maryland, Far East 
Division, Army Education Center, Seoul, 
Korea 

1960-62 Consultant in Community Development, 
U. S. Operations Mission/Korea, Seoul, 
Korea 

1958-59 Fulbright Lecturer, Agra University 
(India), Institute of Social Sciences 

1957-58 Professor,· Kansas State University, 
Manhattan, Kansas 

1954-57 Associate Professor, Kansas State 
University, Manhattan, Kansas 

1949-54 Assistant Professor, Kansas State 
University, Manhattan, Kansas 

Sociology of development, community development, 
rural social surveys and research 

Publications: Community Development in Korea: 
An Evaluation of the NACOM Grant-in-Aid 
Program, USOM/Korea, 1961; A Survey of 
the Income/Expenditure Patterns of Korean 
Rice Farmers, USOM/Korea, 1961; "Rural 
Community Development in India: Its Problems 
and Its Future," Social Action, Roona, India, 
1963; Adoption of Agricultural Practices 'in 
Madhya Pradish (India), National Institute of 
Community Developm~nt, Hyderabad, India, 
1964; Numerous publications dealing with 
problems of developing societies and with 
national programs of rural development. 

Foreign experience: India, Korea, Philippines, 
Nigeria, Australia, Oceania 
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Name: VLACHOS 
Last 

Evan 
First 

Date of birth: _.....;:1~9..;3_5~ ____ N __ ov ___ em_b_e __ r ______ _ 
Year Month 

Degree~ held, with granting institutions, date received: 

Degree 

LL.B. 

M.A.in Sociology 

Certificate of Russian 
Studies 

Ph,D. in Sociology 

ln3titution Date Received 

University of Athens 1959 

Indiana University 1962 

Russian and East European Institute 
Indiana University 1964 

Indiana University 1964 

Academic employment (prior to c.s.u.), include assistantships, temporary 
appointments, etc. 

Teaching Assistant, Department of Sociology, Indiana University, 1961-1963 

Assistant Professor of Sociology, Pierce College, Athens, Greece, 1964-1966 

(Chairman, Department of Sociology, Pierce College, 1965-1966) 

Lecturer, Maryland University, European Division, 1965-1966. 

Assistant Professor of Sociology, University of Colorado, Boulder, 1966-1967 
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Evan Vlachos (continued) 

Membership in professional societies (regional and/or national) and dates: 

Name of oociety 

American Sociological Association 1966 

American Academy of Political and Social Science 1967 

Rocky Mountain Social Science Association 1967 

American Association for the Advancement of 1968 
Slavic Studies 

Center of Neo-Hellenic Studi~s, University of Texas 1967 

Membership on profeasional c0111111ittees (reaional and/or national)and dates: 

Name of committee and ~ocietv 

Subcormnittee on Liaison with East European 
Sociologists, Committee on International 
Cooperation (Am. Soc. Assoc.) 1967 -

Area1 of teaching specialization (rank in order of your preference): 

1. Methodology 

2. Demography and Urban Studies 

3. Comparative Social Structure 

Other 
Russian and East European Societies 
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:•~v.-, n V]aC'hO" (cc- n ', i nued) 

RcBearch experience throughout professional career 

Title of project 

Population Change in 
Developing Areas 

Leisure Time Study 

Recent Greek Emigration 

Role on project 

Research Associate 

Research Associate 

Research Director 

Regional Development of Research Consultant 
the island of Lesbos, Greece 

The Greater Athens Master 
Plan 

Juvenile Delinquency 
Demonstration Project 

New Community Development 
Criteria 

Research Associate 

Research Associate 
and Action Program 
Supervisor 

Ra1earch Specialiat 

Sponsorin3 organization 

International Research 
Center, Indiana University 

Date -
1963.54 

Athenian Institute of Anthropos, 
Athens, Greece 1964-6' 

Social Sciences Center and 
Greek Gvt., Athens, Greece 

Greek Government 

Town Planning Division -of 
Greater Athens and Greek 
Governnent 

1964-6' 

1965 

1965-67 

U.S. Dept. of Health, Education, 
and Welfare~ Office of Juvenile 
Delinquen~y and Youth Development 

1966-67 

Department of Houaina and 
Urban Affair• 

1961 

Areas of research specialization (in rank order of your preference): 

l. Urban Studies 

2. Demography and . Population Analysis 

3. Southeastern Europe 

Other 

Profesoional experience (e.g. consulting, teaching, research, etc.) in cultures 
outoide the U.S., indicate nation and date: 

Type of exoerience 

Research 

Consulting 

Teaching 

Nation 

Greece 

Greece 
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Date 

1964-66 

1964-66 

1964-66 



SECTION Ill 

PUBLICATIONS ADDED TO LIBRARY 

DURING 1970-71 FISCAL YEAR 
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Section III. Publications Added to Library 
During 1970-71 Fiscal Year 

Each publication is given a catalog number as it is added to the 

library. The categories are listed below: 

Administration 

Agriculture 

Economics 

Education 

Engineering 

Government of Pakistan 

Industry 

Literature 

Miscellaneous 

Operations.Research 

Political Science 

Sociology 

Soils 

University of 
Pakistan 

Water Resources 

Viet Nam 

A complete listing of publications added during the 1970-71 

fiscal year is included in the remainder of this section. 
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WATER MANAGEMENT LIBRARY Additions 
July 1970 - June 1971 

DAWN-PAKISTAN NEWSPAPER. 1 year's subscription 

REGIONAL DEVELOPMENT BANKS; Singh. Ma."lmohan 

PUBLIC ADMINISTRATION TRAINING IN PAKISTAN: A RESTROSPECT 
AND AN OUTLOOK FOR THE FUTURE: Abbas. M. B. A. 

DEVELOPMENT ADMINISTRATION IN SOUTHEAST ASIA: A COMPARATIVE STUDY 
OF THE ADMINISTRATION OF RICE PROGRAMS IN INDONESIA_- SOUTH KOREA, 
THE PHILIPPINES AND THAILAND; Gable. Richard 

INSTITUTION BUILDING IN AN EMERGING NATION: PAKISTAN; Bjur. Wesley E. 

FINAL REPORT ON TECHNICAL ASSISTANCE TO THE EAST PAKISTAN WATER 
AND POWER DEVELOPMENT AUTHORITY; Dept. Water Resources. The 
Resources Agency. State of California 

APPENDIX TO FINAL REPORT ON TECHNICAL ASSISTANCE TO THE EAST 
PAKISTAN WATER AND POWER DEVELOPMENT AUTHORITY. Dept. Water 
Resources. The Resources Agency. State of California 

THE TRAINING OF OFFICERS AND VILLAGERS FOR RURAL DEVELOPMENT; 
Khan. Akhter Hameed 

BUILDING INSTITUTIONS TO SERVE AGRICULTURE; Baldwin. I. L. 

THE UNIVERSITY - USAID RELA TIONSIDP; Lee. Gordon C. 

REVENUE MANUAL, Public Works Dept •• Punjab. Irrigation Branch 
Peshawar: West Pakistan Government Press 

INSTITUTIONAL FACTORS LIMITING PROGRESS IN THE LESS DEVELOPED 
COUNTRIES; Long. Erven J. 

PLANNING, DEVELOPMENT AND CHANGE: A BIBLIOGRAPHY ON DEVELOP-
MENT ADMINISTRAT.ION; Ali. Jones. Barber and Chambers 

JUDICIAL CONTROL OF ADMINISTRATIVE ACTION IN INDIA AND PAKISTAN 
(A COMPARATIVE STUDY OF PRINCIPLES AND REMEDIES); Fazal. M. A. 

PUBLIC ADMINISTRATION TRAINING IN PAKISTAN. A CRITICAL APPRAISAL; 

Abbas, M. B. A. 
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WATER RESOURCE MANAGEMENT ( A COURSEBOOK IN LAW AND POLICY); 
Meyers, Charles J. and Tarlock, A. Dan 

FERTILIZER TRIALS IN FARMERS' FIELDS; Wahhab, A. 

CERES, FAQ Review 

REPORT OF THE JOINT PAKISTAN-AMERICAN AGRICULTURAL RESEARCH 
TEAM; Qureshi, Hashmi, Parker. Badruddoza, Moseman, Price, Konnerup 

THE INTERNATIONAL RICE RESEARCH INSTITUTE ANNUAL REPORT 1968; 
The International Rice Research Institute, Los Banos. Laguna, Philippines 

THE RESEARCH REPORTS OF THE OFFICE OF RURAL DEVELOPMENT; 
Office of Rural Development. Ministry of Agriculture and Forestry. Suwon. Korea 

PLAN OF WORK 1966- NIGERIA PROJECT; Colorado State University, Ministry of 
Agriculture, GOEN 

A PARTNERSHIP TO IMPROVE FOOD PRODUCTION IN INDIA; Streeter, Carroll, P, 

AID AND ITS AGRO-INDUSTRY PROGRAM; Kust, Matthew J. 

BORGO A MOZZANO AND THE WORLD BEYOND: RURAL DEVELOPMENT PRO-
JECTS IN OTHER COUNTRIES INSPIRED BY THE PRINCIPLES ESTABLISHED 
IN TUSCANY BY SHELL ITALIANS S. P. A. ; Cox, I. H. 

WORLD WAR ON HUNGER; Hearings before the Committee on Agriculture, 
House of Representatives, 89th Congress 

RECENT AGRICULTURAL CHANGE EAST OF MOUNT KENYA; Bernard, Frank E. 

THE AGRICULTURAL DEVELOPMENT COUNCIL; Report for 1969 

POSSIBILITIES FOR CEREAL FORTIFICATION; Rosenfield, Gershoff and Schertz 

THE PUEBLA PROJECT; Bruner, Richard 

BUILDING AGRICULTURAL RESEARCH SYSTEMS IN THE DEVELOPING NATIONS; 
Moseman, Albert 

JOBS AND AGRICULTURAL DEVELOPMENT; Shaw, Robert A. 

WEED CONTROL PROJECT; Second Annual Progress Report 
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WHEAT IN TURKEY; USAID, Turkey, March 1969 

RICE IN SOUTH VIETNAM; USAID. Vietnam. March 1969 

RlCE IN THE PHILIPPINES; USAID, Philippines, March 1969 

LAND REFORM, THE ECONOMIC CASE FOR LAND REFORM: Dorner and Kanel 

LAND R E FORM, POLITICAL DIMENSIONS OF LAND REFORM; Huntington, Samuel 

LAND REFORM, COLONIZATION AS AN ALTERNATIVE TO LAND REFORM: 
Domike, Arthur 

LAND REFORM, URBANIZATION AS AN ALTERNATIVE TO LAND REFORM: 
Bachmura, Frank 

LAND REFORM ECONOMIC RESULTS OF LAND REFORM. Dovering Folke 

THE CRITICAL PERIOD OF APPLYING IRRIGATION WATER TO WHEAT: 
Kezer A. and Robertson. D. W. 

LAND REFORM POLITICAL RESULTS OF LAND REFORM: Lyman, P. M. 
and French, Jerome 

LAND REFORM: FACTORS IN CARRYING OUTLAND REFORM: FINANCE: 
Schertz, Lyle 

CROP AND IRRIGATION GUIDE: Watenpauch and Hussain 

LAND REFORM: FACTORS IN CARRYING OUTLAND REFORM: SERVICES AND 
SUPPLIES: Adams, Dale W. 

LAND REFORM: FACTORS IN CARRYING OUTLAND REFORM: FARM ORGANIZATI 
AND PEASANT PARTICIPATION: Owens, Edgar 

LAND REFORM: FACTORS IN CARRYING OUTLAND REFORM: CADASTRE, 
Platt, Kenneth 

LAND REFORM: DESIGN OF THE REVIEW: Rice, E. B. 

LAND REFORM: Office of Agriculture and Fisheries. Bureau for Technical 
Assistance, AID Reference Center. Washington D. C. 

WOR.LD AGRICULTURE: International Federation of Agricultural Producers, 
Washington, D. C. 

VIEWS OF THE LATIN AMERICAN AID MISSIONS ON LAND REFORM: 
French, Jerome T. 
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AGRICULTURAL DEVELOPMENT AND PRODUCTIVITY (LESSONS FROM 
THE CHILEAN EXPERIENCE); Crosson. Pierre R. 

PROGRESS IN LAND REFORM; United Nations, Food and Agriculture 
Organization of the UN 

CURRENT CONTENTS--AGRICULTURE. FOOD AND VETERINARY 
SCIENCES; Institute for Scientific Information 

THE IMPACT OF SWARF WHEATS ON RESOURCE PRODUCTIVITY; 
Eckert. J. B. 

CANAL IRRIGATION AGRICULTURAL DEVELOPMENT AND SOCIAL 
CHANGES IN WEST; Siddiqi. A. J. 

AGRICULTURE AND RELATED INDUSTRIES IN PAKISTAN. PROSPECTS 
AND REQUIREMENTS UNTIL 1975); Kahnert. Carmignani. Stier and 
Thomopoulos 

WATER REQUIREMENTS OF IRRIGATED SUGARCANE IN TAIWAN PROVINCE. 
REPUBLIC OF CHINA 

PROBLEMS OF TROPICAL AGRICULTURE-INTERNATIONAL WORK ON 
SOLUTIONS; Albrecht. Herbert R. 

FOCU AIU AND ECONOMIC DEVELOPMENT; Wightman. David R. 

THE DESERT SHALL BLOSSOM AS THE ROSE. Thorne, D. Wynne 

YIELD RESPONSE OF RICE UNDER LOW LEVELS OF WATER INPUT; 
Heyes. Rodolfo D. and Barker. Randolph 

END OF TOUR REPORT (Airgram-Department of State-Unclassified); 
Parker. Marvin M. 

SEMI-ANNUAL ADMINISTRATIVE REPORT AGRONOMIC-ECONOMIC 
RESEARCH ON TROPICAL SOILS; North Carolina State University. Raleigh 

THE CRITICAL PERIOD OF APPLYING IRRIGATION WATER TO WHEAT; 
Kezer and Rob~rtson 

WORLD AGRICULTURE. International Federation of Agricultural Producers 

CROP RESPONSES TO WATER AT DIFFERENT STAGES OF GROWTH; 
Salter and Goode 

THE ANALYSIS OF RESPONSE IN CROP AND LIVESTOCK PRODUCTION; 
Oillon. John L. 
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FARMING TECHNIQUE FROM PREHISTORIC TO MODERN TIMES; 
Fussell. G. E. 

RESOURCE STRUCTURE OF AGRICULTURE (AN ECONOMIC ANALYSIS) 
Cowling. Metcalf. Rayner 

AGRICULTURE IN CEYLON UNTIL 1975; Richards. P. and Stoutjesdijk, E. 

A REPORT ON THE ASIAN AGRICULTURAL COLLEGE AND UNIVERSITY 
SEMINAR; Rigney J. A. and Cummings, R. W. 

THE PAKISTAN DEVELOPMENT REVIEW; Journal of the Pakistan 
Institute of Development Economics 

TRANSFORMING TRADITIONAL AGRICULTURE; Schultz, Theodore 

STATISTICAL YEARBOOK FOR ASIA AND THE FAR EAST; Economic 
Commission for Asia and the Far East, Bangkok, Thailand 

REPORT OF THE ECAFE WORKING PARTY ON SHIPPING AND OCEAN 
FREIGHT RATES AND RELATED PAPERS; Economic Commission for Asia and 
the Far East 

ECONOMIC SURVEY OF ASIA AND THE FAR EAST; Economic Commission 
for Asia and the Far East 

STRATEGIES AND RECOMMENDATIONS FOR NIGERIAN RURAL DEVELOP-
MENT, 1969/1985; Johnson, Scoville, Dike, Eicher 

ECONOMIC ACTIVITY IN PAKISTAN HAS SLOWED DUE TO BUSINESS 
UNCERTAINTY FOLWWING IMPOSITION OF MARTIAL LAW; 
International Commerce 

DEVEWPMENT DIGEST; National Planning Association for AID, US Dept. 
of State 

AFRICA AND THE EUROPEAN COMMON MARKET: A PERSPECTIVE; 
Rivkin, Arnold 

SOCIAL FACTORS IN ECONOMIC DEVEWPMENT: THE ARGENTINE 
CASE; Fillol, Tomas Roberto 

PHYSICAL RESOURCE INVESTIGATIONS FOR ECONOMIC DEVELOPMENT: 
A CASEBOOK OF OAS FIELD EXPERIENCE IN LA TIN AMERICA; 
General Secretariat, Organization of American States 

BOTSWANA INFORMATION 

BIBLIOGRAPHY ON SOCIO:-ECONOMIC ASPECTS OF WATER RESOURCES; 
Hamilton, H. R. et al. 
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THE GREAT CITY AND ECONOMIC DEVELOPMENT IN SOUTHEAST ASIA; 
Breese, Gerald 

ECONOMIC INTERDEPENDENCE IN SOUTHEAST ASIA; Morgan, Theodore 

DEVELOPMENT STRATEGIES IN OPEN DUALISTIC ECONOMIES; 
Paauw, Douglas 

ECONOMIC PROGRESS OF AGRICULTURE IN DEVELOPIN-3 :r-:.'\TI ONS 
1950-1968; Foreign Agricultural Economic Report No. 59 

A SIMULATION OF IRRIGATION SYSTEMS; Anderson, Raymond L. and 
Maass, Arthur 

INTERNATIONAL ECONOMIC QUESTIONS FACING BRITAIN, THE US, 
AND CANADA IN THE 70's; Johnson, Harry 

BIBLIOGRAPHY ON THE ECONOMICS OF AGRICULTURAL PRODUCTION 
AND IRRIGATION IN LATIN AMERICA; Daines, LeBaron and Whitaker 

INITIAL ESTIMATES OF PRICE AND INCOME ELASTICITIES OF MAJOR 
AGRICULTURAL COMMODITIES FOR BOLIVIA AND ECUADOR FROM 
TIME SERIES DATA; Whitaker, Morris 

SOME ECONOMIC ASPECTS OF FARM MECHANIZATION IN PAKISTAN; 
Lawerence, Roger 

THAILAND's TRANSITION: A STUDY OF THE NEW APPROACH OF 
DEVELOPING COUNTRIES; Promsiri, Trirat 

ECONOMICS OF RESEARCH AND DEVELOPMENT; Tybout, Richard A. 

RESEARCH RELATING TO THE ECONOMICS OF IRRIGATION IN RICE 
PRODUCTION; Barker, Randolph 

LATIN AMERICA AND ECONOMIC INTEGRATION (REGIONAL PLANNING 
FOR DEVELOPMENT); Krause, Walter and Mathis, F. John 

QUIET CRISIS IN INDIA (ECONOMIC DEVELOPMENT AND AMERICAN 
POLICY; Lewis, John P . 

DEVELOPMENT POLICY-THEORY AND PRACTICE; Papanek, Gustav F. 

REGIONAL ECONOMIC DEVELOPMENT-THE RIVER BASIN APPROACH 
IN MEXICO; Barkin, David and King, Timothy 

STUDIES ON THE STRATEGY AND TECHNIQUE OF DEVELOPMENT 
PLANNING; Griffin, Khan, . Naseem and Power 
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ANALYTICAL TECHNIQUES FOR DEVELOPMENT PLANNING ( A CASE 
STUDY OF PAKISTAN'S THIRD FIVE YEAR PLAN 1965-1970); Tims, Wouter 

CAPITAL-LABOUR RATIOS AND LABOUR REO. IN THE PAKISTAN 
ECONOMY ( A STUDY IN THE EFFICIENCY OF FACTOR USE); Khan, 
Azizur Rahman 

THE PRE-INVESTI\.IBNT FUNCTION IN THE INTERNATIONAL DEVELOP-
MENT SYSTEM; Taylor, K. W. 

STUDIES ON COMMERCIAL POLICY AND ECONOMIC GROWTH; Islam, Nurul 

ECONOMICS OF WATER RESOURCES PLANNING; James, L. Douglas and 
Lee, Robert R. 

EMPIRICAL STUDIES ON PAKISTAN AGRICULTU'RE; Hussain, Sayed Mushtaq 
and Khan, Mohammad Irshad 

FAMILY LAW AND CUSTOMARY LAW IN ASIA: A CONTEMPORARY LEGAL 
PERSPECTIVE; Buxbaum, David C. and Nijhoff, Martinus 

ECONOMIC AND SOCIAL IMPACT OF RECREATION AT RECLAMATION 
RESERVOIRS; Milliken, J. Gordon and Mew, H. E., Jr. 

RESOURCES FOR THE DEVELOPING WORLD-THE FLOW OF FINANCIAL 
RESOURCES TO LESS-DEVELOPED COUNTRIES 1962-1968; Organization 
for Economic Co-operation and Development 

NATIONAL ACCOUNTS OF LESS DEVELOPED COUNTRIES; Organization 
for Economic Co-operation and Development 

EDUCATION FOR INTERNATIONAL UNDERSTANDING: EXAMPLES AND 
SUGGESTIONS FOR CLASS-ROOM USE: UNESCO 

OPEN DOORS 1969: REPORT ON INTERNATIONAL EXCHANGE; Institute 
of International Education, 809 United Nations Plaza, N. Y. 

STUDENTS ENROLLED FOR ADVANCED DEGREES: FALL 1968, SUMMARY 
DATA; Chandler, Marjorie 0. 

ROLE OF EDUCATIONAL AND RESEARCH INSTITUTIONS; Albertson, 
Maurice L. 

THE FORD FOUNDATION: AND FOUNDATION SUPPORTED ACTIVITIES 
IN INDIA; The Ford Foundation 

PROGRESS OF EDUCATION IN THE ASIAN REGION: A STATISTICAL REVIEW: i 

UNESCO Regional Office for Education 
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SEDIMENT TRANSPORT AND ACCRETION AROUND THE COASTLINES OF 
JAPAN; Silverter, Richard 

JET MIXERS IN SEWAGE OUTFALLS; Silvester, Richard 

STANDARD NOTATIONS OF TECHNICAL TERMS: COMMONLY USED IN 
IRRIGATION AND DRAINAGE, PART I & II; International Commission on 
Irrigation and Drainage, New D~lhi, India 

INTERDISCIPLINARY RESEARCH TOPICS IN URBAN ENGINEERING; 
ASEE Urban Engr. Study Committee, Amer. Soc. Engr. Education 

FIELD METHODS AND EQUIPMENT USED IN HYDROLOGY AND 
HYDROMETEOROLOGY; Economic Commission for Asia and the Far East, 
World Meteorological Organization 

RESEARCH REPORT 1968, Vol. 6: CIVIL ENGINEERING; Maayan, B. 

ENGINEERING SYSTEMS ANALYSIS; de Neufville, Richard and Stafford, 
Joseph 

JOURNAL OF HYDRAULIC RESEARCH; Silvester, Richard and Mueller, 
Norbert 

CUMULATIVE INDEX TO ASCE PUBLICATIONS; American Society of 
Civil Engineering, 1961 

CUMULATIVE INDEX TO ASCE PUBLICATIONS; American Society of 
Civil Engineering, 1970 

TRANSACTIONS OF THE AMERICAN SOCIETY OF CIVIL ENGINEERS; 
American Society of Civil Engineers 

DIGITAL COMPUTER WORKSHOP MANUAL; ASEE, Electrical Engr . Div. 

INTERDISCIPLINARY RESEARCH TOPICS IN URBAN ENGINEERING; 
Urban Engineering Study Committee of the American Soc. of Engr. Ed. 

REGIONAL IRRIGATION PRACTICES LEADERSHIP SEMINAR; Forsberg, Carl 

7th NESA IRRIGATION PRACTICES SEMINAR; Ahmad, Shaikh Niaz 

ENVIRONMENTAL FACTORS AFFECTING GROUND MOBILITY IN 
THAILAND; Advanced Research Projects Agency 

THE ROLE OF RESEARCH; Daspit, Alex 

CIVIL WORKS INVESTIGATIONS PROJECT CW-173; Corps of Engineers 
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ENGINEERING STUDIES PROJECT; Corps of Engineers, May 1968 

ENGINEERING STUDIES PROJECT: Corps of Engineers, May 1968 

ENGINEERING STUDIES PROJECT; Corps of Engineers, May, 1968 

FLOODS AND THEIR COMPUTATION; UNESCO 

IRRIGATION REQUIREMENTS AND CLIMATIC EVALUATIONS FOR 
VENEZUELA; Christiansen, Jerald and Hargreaves, George 

RECLAMP .. TION STUDIES ON THE LIGHT AND MEDIUM TEXTURED SOILS 
OF PROJECT ATLANTICA; Watts, Darrell G. 

COMBINED SURFACE WATER-GROUNDWATER ANALYSIS OF HYDROLOGICAL 
SYSTEMS WITH THE AID OF THE HYBRID COMPUTER; Morris, Morgan, 
Wang, and Riley 

IRRIGATION AND DRAINAGE BY MOLE SYSTEMS; UnHanand, Komain 

A PROGRESS REPORT ON WORK ACCOMPLISHED IN COMPUTER SIMULATION 
UNDER PROJECT WG-69 DURING 1970; Riley, J. P. 

SMALL CHECK-DROP-ENERGY DISSIPATOR STRUCTURES; Skogerboe, 
Somoray and Walker 

/\ REVIEW OF WATERLOGGING AND SALINITY IN THE PUNJAB; McLead, 
W. N. 

GUIDEBOOK FOR ENGINEERING NEWCOMERS TO THE UNITED STATES 
OF AMERICA; Berggren, Willard 

THE CIVIL ENGINEER: HIS ORIGINS; Committee on History and Heritage 
of American Civil Engineering, American Society of Civil Engineers 

A PROGRAMMING MODEL FOR FARM IRRIGATION SYSTEMS; Windsor, 
James S. and Chow, Vente 

INTERNATIONAL LEGEND FOR HYDROGEOLOGICAL MAPS; UNESCO/ 
IAAH/IAH/Institute of Geological Sciences 

THESIS ABSTRACTS 1968-1969; The Pennsylvania State University 

THESIS ABSTRACTS 1969-1970; The Pennsylvania State University 

ADVANCED CIVIL ENGINEERING PLANNING TECHNOLOGY; Chow, Ven Te 
and Ewing, Ben B. 

SATELLITE PHOTOGRAPHY AS A GEOGRAPHIC TOOL FOR LAND USE 
MAPPING OF THE SOUTHWESTERN U.S.; Norman, J. W. and 
Thrower, et al 
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REMOTE SENSING BIBLIOGRAPHY FOR EARTH RESOURCES, 1968; 
Liaverias, Rita K. et al 

PERSPECTIVE CENTER DETERMINATION; McLaurin, John D. 

REMOTE SENSING OF HYDROLOGICAL RESOURCES IN THE GREAT 
PLAINS; South Dakota University 

GROUND DATA-HANDLING SYSTEM STUDY FOR THE EARTH RESOURCES 
OBSERVATION SATELLITE-PHASE I; Gurk, H. et al 

DYE DILUTION METHOD OF DISCHARGE MEASUREMENT; Liang, W. S. 
and Richardson, E. V. 

VOLUME I/IRRIGATION ENGINEERING: CANALS AND BARRAGES; 
Lelia vs ky, Serge 

ENGINEERS OF DISTINCTION/INCLUDING SCIENTISTS IN RELATED 
FIELDS; Engineers Joint Council 

CENSUS OF PAKISTAN, 1961:PROVISIONAL TABLES OF POPULATION 
(CENSUS BULLETIN NO. ·1); Population Census Commission, Ministry 
of Home Affairs, Government of Pakistan, Karachi, Pakistan 

LIFE AROUND US: A DIRECTORY OF PAKISTAN; Ishaq, Shadid 

PAKISTAN-EDUCATION, RESEARCH AND AGRICULTURE EXTENSION 
FOR THE DEVELOPMENT OF THE INDUS BASIN; Associated Rocky 
Mountain Universities 

DISTRICT BOUNDARY CHANGES AND POPULATION GROWTH FOR 
PAKISTAN 1881-1961; East Pakistan Geographical Society; Dace~ University 

HISTORY OF PONDCULTURE IN THE UNITED STATES; Swingle, H. S. 

REPORT OF SHORT TERM SURVEY OF PERIRA DE MIRANDA RESERVOIR 
AND AMANARI FISH CULTURE STATION TO ESTABLISH CRITERIA FOR 
IMPROVED FRESH WATER FISHERIES MANAGEMENT; Dendy, Shell,and 
Prather 

THIRD RE PORT OF SHORT TE RM SURVEY OF PEREIRA DE MIRANDA 
AND ARARAS RESERVOIRS TO ESTABLISH CRITERIA FOR IMPROVED 
FRESH WATER FISHERIES AND INTENSIVE FISH CULTURE MANAGEMENT; 
She 11, Prather and J eif ery 

REPORT ON FISHERIES RESEARCH AND EXTENSION AT THE FISHERIES 
STATIONS OF THAILAND: Swingle, Schmittou and Pardue 

REPORT ON THE DEVELOPMENT OF THE COLLEGE OF FISHERIES 
(UNIVERSITY OF AGRICULTURAL SCIENCES, BANGALORE); Moss, D. D. 

RE:PORT ON EXTENSION AND RESEARCH AT THE FISHERIES STATION> 
AT THAILAND; Swingle, H. S. and Smitherman, R. 0. 
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REPORT TO DEPARTMENT OF FISHERIES, BANGKOK, THAILAND; 
Swingle, H. S. 

REPORT TO THE GOVERNMENT OF THE PHILIPPINES ON THE 
ORGANIZATION AND OPERATION OF THE LIMNOLOGY PROJECT 
1959-1960; Dendy, J. S. and Morawa, F. F. W. 

PONDFISHERIES AND INTERNATIONAL LIMNOLOOICAL SYMPOSIUM; 
Swingle, H. S. / 

A REVIEW OF GUYANA'S PROGRAM IN BRACKISHWATER AND FRESH-
WATER FISHERIES; Shell, E. W. 

SECOND REPCR T OF SHORT TERM SURVEY OF PEREIRA DE MIRANDA 
RESERVOIR FOR IMPROVED FRESH WATER FISHERIES AND 'INTENSIVE 
FISH CULTURE MANAGEMENT; Dendy, Shell and Prather 

SOUTHEAST ASIA; Thomas~ M. Ladd 

INTERNATIONAL JOURNAL OF MIDDLE EAST STUDIES; Cambridge 
University Press, Editor: Shaw, Stanford J. 

TREASURES AND TRIVIA; The, Lian and van der Veur, Paul W. 

ASIAN STUDIES CENTER; Barrier, N. Gerald and Wallace, Paul 

PAKISTAN-A PROFILE; Government of Pakistan, Karachi 

A PUNJABI VILLAGE IN PAKISTAN; Egler, Zekiye 

TRANSACTIONS OF THE FISH PROTEIN CONCENTRATION SEMINAR; 
USA ID, Dacca, Pakistan 

TRIBAL PEOPLE OF WEST PAKISTAN (A DEMOGRAPHIC STUDY OF A 
SELECTED POPULATION); Ashraf, Khalid 

INTERNATIONAL BIOGRAPHICAL DIRECTORY OFSOUTHEAST ASIA 
SPECIALISTS, 1969; Tilman, Robert 0 

FISHCULTURE REPORT SURVEY FOR PANAMA; Smitherman, R. 0. 
and Moss, D. D. 

FISH CULTURE SURVEY REPORT FOR PARAGUAY; Smitherman, R. 0. 
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