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PROJECT STATEMENT

Date: September 19, 1972
A. PROJECT SUMMARY
1. Statistical

Project Title: Water Management Research in Arid and Sub~-Humid
Lands of the Developing Countries ~-- IL.A.

New or Extensioqi Extension

Contractor: Utah State University
- Logan Utah 84322
Principal
Investigators: Howard B. Peterson, Project Director
Byron C. Palmer, Field Director
Duration: Current contract - June 1968 to March 1973

Proposed extension - April 1973 to March 1978

Funding to Date:  $1,874,07L - Current contract to 3/31/73

Estimated
Additional Cost: $3,025,000 - Proposed extension to 3/31/78
Funding by Fiscal Years: 1973 - $550,000
1974 - 650,000
1975 - 700,000
1976 - 625,000
1977 - 500,000

" Project Specialist: Alvin D, Ayers

Project Manager: James A. Urano

2. Narrative

~ The objective of this contract is to increase the level of knowledge
of on-farm water management, especially in the tropics and, at the same
time, provide competent a551stance to USAID Missions in Latin America in
developing the research capability of host country counterparts and insti-
tutions and regional agencies. Nine high priority project components are
currently in operation with contractor field staff located in Brazil,
Colombia, Ecuador and El Salvador. The contractor also has effective
interchanges with USAIDs and research agencies in Bolivia, Chlle, Gugtemals,
Honduras, Venezuels and Panen
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Field work wilh supporting activities on the contractor's campus is
dealing with crop-water-fertilizer in‘sraction through field research and
demoastration plots, analyzing available hydrometeorological data to
determine crop water requirements, establishing criteria for draining
tropical zone soils, control of salinity, developing research station
operations, adapting project management strategies to the developing
countries' environment, evaluating the economic impact of improved tech-
nology ard training developing countries' researchers thyough integrating
the contract's activities with the high priority programs of the countries!®
research institutions.

EXPANDED NARRATIVE STATEMENT

l. Project Description and Background..

This proposal is to extend, for an additional five years, the ongoing-
research project of Utah State University, Contract AID/csd-2l67, dated
June 1968. Tne general objective will remain unchanged and as stated in
Article I, paragraph B of the original contract, will be:

"To increase food production in the arid and -sub-humid
lands of the less developed countries through the improvement
of water management practices and the integration of these
with other good management and cultural practices."

In line with A.I.D.'s general policies, evaluation of the socio-economic
implications of the research will be included. These will continue to
involve the applicability of research results to requirements of the
developing countries and the utilization by average farmers.

The specific objectives as listed in the Contract Article I-C continue
to be applicable in improving the management of water in Latin America.
They are under constant review as to importance, timeliness and suitability
for research. However, at this time, they are viable and remain essentially
unchanged as follows:

Specific Objectives

The specific research studies will be selected to meet the high priority
needs of the LA area. These studies will include but not be limited to:

a. The development of knowledge and data on how best to conserve and
utilize water falling on the land as rain and the most efficient means of
supplementing needed soil moisture by limited amounts of irrigation water.

b. The development of knowledge and data that can be used for -the
economic on-farm design and construction of conveyance and delivery systems
including structures for control and measurement of irrigation water.

c. The development of surface and sub-surface drainage systems to
eliminate the hazards resulting from surface flooding and high water tables.
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d. The identification of important factors affecting the degree of
leveling of the various soils in the major climatic zones and the relation-
ship of these factors to erosion, water infiltration, and good land use
and cropping practices.

e. The development of methods of water application, including time
and amounts, which are suitable and efficient for differdnt soils of
varying properties (water-holding capacities, .intake rates, fertility, etc.,)
with major crops.

f. The integration of these water-use factors into a productive
cropping system consistent with farm size and available farming practices.

g. Where soil salinity and exchangeable sodium are problems, studies
will include soil amendments, soil and water management procedures and
use of salt-tolerant crops.

An important constraint imposed by A.I.D. is that the field work be
dore in Latin America and must complement and strengthen the high-priority
objectives of the host country and USATD Missions. As a result of requests
from developing countries and missions, the contractor. identified, within
the seven specific objectives listed above, nine hiéh priority components
of the On-Farm Water Management problem and initiated cooperative research
in a numver of Latin American countries. The nine research components are
identified and the progress to date described in paragraphs (1) through (9),
belovw.

(1) Irripation Interaction with Crop Varieties, Plant Population and
Fertilizers - Work has been centered in Brazil, Chile, Colombia, El
Salvador and Venezuela. Three years' data in Chile show that the yield of
corn can be increased from 3,800 to 7,600 Kg/ha with nitrogen fertilizer
and improved water application techniques. These techniques are quickly
being adopted by the communal and family farms growing 7,200 hectares of
corn in the Aconcagua Valley. In Colombia, the yield of soybeans can be
increased from about 680 to 1,080 Kg/ha with 11 cm. of water and to 1,780
Kg/ha with 22 cm. of water as indicated by the first year's data (1971).
Data from the other countries are incomplete.

(2) Evapotranspiration and Water Reauirements - Work on this component
has used climatological data from Bolivia, Chile, Colombia, Ecuador, El
Salvador, Guatemala, Honduras, Nicaragua, Venezuela and Panama. Because
the nature of the work requires computer facilities, the analysis has been
carried out at the Logan campus. However, a number of officials from the
concerned countries mentioned have been involved in collecting and
assembling the data in the field and have participated in the analysis at
Logan. The analysis determines: (a) The amount of dependable precipitztion,
the tabulations showing the mathematical probability at various percentage
of time levels of rainfall by regions per month; (b) the potential evapotrans-
piration demand or water requirement of plants by region, standardized to
a short vigorously growing crop; and, (c) the actual crop-water-requirement
by time of year and by region. Reports have now been published for
Venezuela, Colombia, Guatemala and Panama.
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(3)A Drainage and Salinity - Rescurch has been conducted mainly in
Colombia and E1 Salvador with some work in Chile and Venezuela. A
hydrologic model using computer techniques and a mole plow development
Program nave heen carried out at the Logan campus. A pilot drainage
system, covering about six hectares and instrumented with observation
wells and viezometers, has been installed in Colombia. Concrete tile
drains, open drains, and imported perforated plastic draips are being
tested. Salinity measurements and leaching studies are also undervway.

The data will be used for extension of drainage practices to the 16,000
hectares of Atlantico-3 in Colombia and similar areas elsewhere. Problems
of controlling aquatic weeds in open drains and economic alternatives to
open druins ore being investigated in E1 Salvador. Perforated plastic
pipe is being tested as a collector drain in combination with mole drains.
The Colombia and E1l Salvador studies should produce vital data for design-
ing and depth and spacing of drains. At Logan, the development of a plow
for constructing low cost mole drains has been under development.

Several models have been field tested and one of these is being used for
field trials in both Colombia and El Salvador.

(4) Use of Available Moisture - Work was initiated in Chile and
Venezuela but USAID and country priorities changed and this component is
not now active.

(5) Assisting SUVALE of Brazil to set up Agricultural Research
Stations - Irrigation research stations are not available in many Latin
American countries and this was especially true in Brazil. Since they are

a necessary component of research, the planning and development of such
facilities was undertaken at three locations in the Sao Francisco Valley
of Brazlil., Two of these stations are now operative with irrigation systems,
leveled land, seed storage facilities and plot layouts for field studies.
Training sessions have been conducted for researchers as well as adminis-
trators of SUVALE.

(6) Water Rights and Water Law: Water Law Digest - Work on this
component has centered in the Andean Pact countries with Bolivia, Chile,
Colombia, Ecuador, Peru and Venezuela providing the main source of the
field data. Nearly 30,000 pages of water law data were collected from
United States sources and taken to Quito, Ecuador for analysis and
comparison with the field data. A detailed water law digest is being
assembled and will be available sometime in 1973. In the meantime, the
data have been used to facilitate the rewriting of the water laws of
Ecuador.

(7) Land and Water Conservation Management Techniques - The aim of

this component has been to develop methods for forecasting the results

that may follow a particular water management decision or sequence of
decisions. The complex combinations of management options including

timing, amount and methods of application coupled with water supply,

solls, water quality, and water table constraints present an almost infinite
number of alternatives. One such complex problem was recognized in
Colombia and the.optimizing techniques of mathematical models were believed
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to offer solutions. A simulation model was developed to utilize the

unique capability of the hybrid computer (analog-digital) at the Logan
campus and is being used for the Columbia problem. Two reports have been
written and the work will have widespread application as a water manage-
rent tool for comparing alternatives in reaching decisions. An application
of the simulation model is also being applied to a problem in Chile.

An additional technique using trickle irrigation is being researched in

El Salvador where preliminary results indicate water sax}ngs of as much as
90 ‘percent.

(8) Economics - The Economic Component of water management has
been centered at the Logan cempus with considerable field work and data
collection being done in Bolivia, Ecuador and El Salvador. Economic
benchmarks are being established in these countries and various levels of
technological management are being subjected to economic comparisons.

(9) Training and Demonstration - Training of counterparts is a
necessary component to any research program in the developing countries.
In addition, the extension of research results to the farmers must
wltimately take place if it is to make an impact. Such training has been
underway in Brazil, Chile, Colombia, Ecuador and ELl Salvador. The real
value of training was evident when the Utah team was required to leave
Chile and three counterparts were given the responsibility of continuing
the research. Should the political situation change, the USU team members
will probably be invited to return to Chile periodically to assist in
evaluation of results and formulating new plans.

The USU experience during the first four years of this contract
indicates that each member of the USU field staff has had a major influence
on the professional careers of about two to three country nationals per
year, that an additional dozen or sSo men per year receive professional
development through frequent meaningful face-to-face contacts, with
perhaps an additional dozen being influenced by ocecasional contacts.

A significant start has been made on a number of facets of the com=-
plex water management problem and the momentum of an ongoing productive
project should not be lost. The objectives are still expedient and it is
expected that the priorities will not be altered substantially. Additional
components may need to be added to complete an integrated approach to the
problem. However, it is expected that the contractor will continue work
on the components now accorded a high priority.

2. Significance to A.I.D. Objectives

Soil and water management continues to be one of the key problem
areas selected by TA/AGR for continued attention. It is also a high
priority area of work in the Regional Bureaus. The existing on-farm
water management research under the Utah State University contract and its
proposed extension is a very important part of A.I.D.'s effort to deal
with this key problem area and its relativity to improved crop and live~
stock production. The project to date has identified a number I component
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parts of the problem and has made substuntial progress. Successful
implementation of the findings to date will not only increase food pro-
duction in Latin America but throughout the world by further developing
the techniques and procedures whici have application in other areas.
These results have applicability to small as well as medium and large-
sized farms.

The magnitude of the problem and the possible iﬁpact on world
food production is indicated in the TA/AGR Strategy Paper of May 1972.

"This research thrust will include problems of irrigation
farming, of agriculture in humid regions utilizing natural
rainfall, and of grassland agriculture where cropping is
not feasible. Serious constraints on production have been
identified in all three types of situations; but initial
attention is concentrated on irrigation problems. In
comparison with developed nations, irrigation farming in
LDCs is only a fraction as productive as it should be.
About 75 million hectares of the arable land in South
America, Asia and Africa are now irrigated, but crop yields
ere low. Effective systems of soil and water.managememt
under the types of soils and climates found in the tropics
are imperative to capitalize on breakthroughs such as the
"miracle" rice package of improved varieties and practices,
and the high-yield-potential Mexican wheats. These necessary
basic researches have not been undertaken by international
research centers.

"Farming in humid regions requires attention to water con-
servation, erosion control, and drainage -- which are factors
that have received almost no research attention in the tropics.
More than 600 million hectares of arable lands on three
continents are producing the bulk of the foodstuffs in tropical
regions. . The urgent need for more production must involve
improved land use. Permanently productive land management
systems have not been developed in the tropics by the
application of Western technology, and original research

is required.

"The effective utilization of the 1-1/2 billion hectares
of natural grasslands in the tropics and subtropics will
depend on better utilization of limited rainfall and on
improved land management., There has been virtually no
research done in this field; but our U.S. experience

and that of Auctralia suggests this is a fruitful research
field for A.I.D.,"

A basic A.I.D. objective is to assist developing countries solve
their food problem and achieve economic growth as rapidly and efficiently
as possible, commensurate with national objectives. The extension of
the USU contract is designed-to maximize A.I.D.'s effective involvement
in the developing countries' water management problems.
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3. Relation to Existing Knowledgg

The water management researchers at USU have access to one of the
finest collections of scientific irrigation literature available anywhere.
More than 75 years of research experience in irrigation and drainage have
accumulated a significant storehouse of irrigation knowledge. Recently,
the library holdings in this area have been increased substantially and
completely updated under a 211(d) grant (AID/csd-2459), and the accessi-
bility of all the information has been greatly increased by a computer
indexing end retrieval system made possible by the grant. The researchers
are aware of this existing knowledge and are at the forefront of the new
technologies. The research, however, is not designed to produce new
knowledge but rather to adapt what is known to the site~specific conditions
of the developing countries and to develop methods to facilitate the
technological infusion necessary to make sure the results are avallable,
understood and utilized by these countries. Although designed as an A
adaptive rescarch effort, the project is certain to produce information
that will extend the knowledge frontier.

L., Relation to Other Research

The water management research contracts at ‘Utah State University
and Colorado State University have similar objectives. The major difference
is the geographical location of the countries where the research is to be
done. Because of the synergistic relationship between these two contracts,
close cooperation has been established between USU and CSU and other
CUSUSWASH l/ universities. A good example is the research on water law
and administration being carried out at both USU and CSU. Through coopera-
tive study, three principal water law systems - North American (appro-
priations and riparian), the South American (Spanish), and the Near East
(Moslem) are being analyzed and described. A more detailed description
of the legal studies being conducted is given in Appendix A. In addition,
the researchers at the two universities are coordinrating their efforts
and presently exchanging research results on the following:

a. Groundwater Recovery

Theory and models have been developed and tested for
recovering best quality in both South America and Pakistan where percolated
fresh water overlies highly saline water.

b. Evapotranspiration

USU has developed and refined equations to give better
prediction of water use by plants in South America. CSU can test these
equations to determine their precision and practical use in Asian countries.

1/

Council of U.S. Universities for Soil and Water Development'in
Arid and Sub-Humid Areas.
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c. Crop Responses to Water end Fertilizer

Much research is being conducted by both universities,at
different geographical locations, under different climatic and soils
conditions, and utilizing different research designs. Consequently, it
is presently difficult to compare results. However, standard designs
are now being adopted in order that crop responses to wajer and fertilizer
may be more readily compared, and minimized without losing statistical
and economic significance, regardless of the location of the research.

The USU team is doing what is test characterized as refining
the techniques for field experiments aimed at developing water-nutrient
response surfaces. Initial research should have sufficiently precise data
to give rather explicit pictures of response curves from which the CSU
researchers can determine the best functional forms for an economic
analysis of data for Pakistan and other Asian countries that will be
involved in the extended phase of the project.

d. Evaluation of Irrigation Systems

A pattern of increasing collaboration between CSU and USU
has emerged in the evaluation of irrigation systems abroad. This has
been due, in part, to increased interest of CUSUSWASH in tne subject of
evaluation and in part to A.I.D.’'s evaluation and project assessment
efforts such as the evaluation ol the NESA irrigation seminars. Con-
siderable attention has been given at both institutions to the development
of a simulation model to evaluate irrigation systems, including the
design and development of new systems and the renovation of old systems,
taking inic account both physical and economic efficiency criteria.

The Utah staff has been using the soil fertility data
collected under the North Carolina State contract, when establishing field
trials in Latin America. Presently, Utah State is establishing cooperative
research on water problems of tropical soils in Brazil with North Carolina
State and Cornell Universities.

The work and reports of the International Research Centers
(IRRI, CMNT, CIAT, IITA, CIP and ICRISAT 2/ as vell as FAO, UNDP and
the Foundations are monitored for information, support, and possible
cooperation. Recommendations for the Venezuela and Chile experiments as
well as some of the corn seed was obtained from CIMMYT.

The problems incidental to "settling in" -- formulating plans
of work, assigning staff and other resources to programs -- were discussed
at semi-annual meetings of the members of {he CUSUSWASH consortium. These
meetings have provided a forum for project directors, program leaders and
involved professional staff and administrators. Member universities of the

2/ IRRI - International Rice Research Institute; CIMMYT - International
Corn and Wheat Center; CIAT - International Center for Tropical Agri-
culture; ITITA - International Institute for Tropical Agriculture;

CIP - International Potato Center; ICRISAT - International Crop°
Research Institute for the Semi-Arid Tropics.
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consortium have established Joint conmittees to facilitate research
Planning and exchange of information on such subjects as library
improvement, publications, irrigation management; etc. These committees
brought together scientists working on the SCU and USU research contracts
and resulted in an exchange of information and joint publications.

The Irrigation Management Committee of CUSUSWASH produced
& report on an integrated approach to agricultural research and development
vhich takes into account the relevant components. If this concept is
used as a gencral guide, each research program should become a component
of a master development plan and will result in increased collaboration
among memher universities of the consortium.

5. Proposed Work Plan

a. Scope of Work

The range of the research activities falling within the objectives
has been identified by Missions and host countries and agreed upon by the
contractor and TA/AGR. The nine components of the brogram, as detailed
in Section 1 above, remain the high priority items at this time. Though
the dynamics of change may alter the emphasis and the priorities, it is
expected that, with some minor changes, research on the present components
of the program will continue.

The water management research institutions in each of the countries
are collaborating with USU on various components of the program through
working agreements as outlined in memoranda of understanding and through
plans of work. In most cases, counterparts have been assigned and are
actively engaged. Selected and responsible staff from host/cooperating
countries have visited Logan to seek assistance in analyzing their data
for special consultation or for study. Linkages with several universities
have resulted in closr collaboration by USU field staff in developing
research programs and irrigation training programs. Several courses of
study in host countries' institutions are based on courses taught at USU,
The national institutions participate in the design of the field program,
execute the programs with technical assistance from USU staff, and collaborate
Jjointly in the analysis and evaluation of the results.

The Missions' primary role has been to identify areas of high
priority interest and to assist in the writing of the memoranda of
understanding. The Missions monitor the brogress and advise the contractor
on modifications required to reflect changing priorities.

b. Program of Work

The program of work to be carried out in the cooperating countries
and on campus during the next five years is described in detail in
Appendix B, under eachk of the nine components and the segments of the
separate components on which work is under way or planned. The general
time frame and level of effort are indicated in Section 10, Budget Analysis.
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6. Research Methodology

In a broad sense water management problems throughout the world are
quite similar. They differ primarily ir degree and in their interrelation-
ships with climate, soil characteristics, topography, type of crop, and
sociological and economic factors. The research methodologies required
for problem solving are also similar, varying in relation to the importance
of the various factors mentioned above. Present levels of sophistication
should be adequate for most, if not all, of the research contemplated in
this project. In general, the contractors will utilize available knowledge
and adapt it to meet the needs of the local situation. Careful consideration
will be given to such contributing factors as size of farm, availability
and type of labor and equipment, type of crop, inputs, supporting organi-
zations and sociological environment and background.

The research under this project will be oriented toward field appli- -
cation using standard field plot techniques. Laboratory and greenhouse
studies will be used to supplement and support the field research.
Because some of the developing countries are located in tropical areas
and have peculiar soils and rainfall distributions, special management
procedures need to be designed to meet these conditionsw

The specific research design will vary for each component and specific
site. The design for a field trial on water-crop-fcrtilizer interactions
will include treatment numbers and replications sufficient to measure
statistically the significant differences in crop production that are
induced by the treatments. In the water law study the concern is primarily
with lews and customs pertaining to the role of water law in agricultural
production and with identification of constraints that impede effective
water management.

During the proposed 5-year extension of the USU contract, the procedure
for the development of research plans and the conduct of the program will
be as follows: :

a. Determine the high priority issues with the host country and
USAID Missions.

b. Discuss these priorities with the appropriate host country
research agency.

c. Develop a memorandum of understanding with cooperating ageucies.
d. Assign appropriate researchers.

e. Establish counterpart working relationships.

f. Prepare a detailed research design and plan of work for each year.

g. Lay out day-to-day field activitie s.
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h. Execute program.
i. Evaluate program.

J. Feedback results of evaluation for modification of research
components.

7. Researcher Competence

The high level of training, experience and overall competence of the
USU participating scientists is well known to A.I.D. and has been
documented in previous project reports to the Agency. Both the on-campus
and field staffs possess high levels of competence in their areas of
specialization. This has been demonstrated by successful planning and
implementation of research projects in Latin America; by success in
training counterparts in all phases of water management; by contributions
to institution building; by rescarch publications; and by advising and ~
@disseminating valid research information. A.I.D. has had a part in the
building of this capability through the 211(d) grant awarded to Utah State
to increase its competence in on-farm water management.

USU has also devcloped a foreign language competende for all staff
assigned to the field in Latin America. Capability in Spanish or Portu-
guese has been one of the requirements recognized by the Department of
Agricultural and Irrigation Engineering as essential to the efficient
conduct of the field work. The present field staff and about twenty
of the supporting on-campus professionals nov have excellent language
proficiency as a result of emphasis on the requirenment, reinforced by an
excellent training progran.

The Utah Water Research Laboratory on the USU campus is new, modern
and fully equipped to do all kinds of water-related research work. The
computer facilities (digital, analog and hybrid) have been used for
analysis of the ongoing project data. The hydraulic facilities, bacterio-
logical and water quality laboratories are also available when needed.
A 110-acre irrigation Aand drainage research farm is administered by the
Department of Agricultural and Irrigation Engineering and has been used as
a site for testing of the mole plow. This farm is equipped with irrigaetion
wells, pipelines, pumps, drainage outlets and other facilities.

Background and support activities at USU available to this project
also include recognized research and extension programs in engineering,
economics, natural resources and agriculture. The excellent labrary
facilities have already been mentioned.

8. Contribution to Institution Building

There has been a close collaboration between USU and host country
institutions resulting in formal working agreements as shown belows

——————



Country Institution Primary Ro}je of Institution
Brazil Sao Francisco Semi-autonomous agency
Develomment Agency developing resources of Sao
Francisco watershed area.
Chile Ministry of Agriculture, Studying many aspects of
Dept. of Research agricultural research.
Ministry of Apriculture, | Develops technology transfer
Extension Dept. methods to farmers.
(sAG)
Colombig Colombian Agrarian Operates agricultural research
Institute stations throughout country.
Colombian Institute Administers Agrarian Reform
of Agrarian Reform Act and supervises irrigation
projects.
Ecuador Ministry of Hydraulic Operates irrigation projects.

El Salvador

Works

Ministry of Agriculture,
Division of Research

Ministry of Agriculture,
Division of Irrigation

Operates Experiment Stations,

Operates irrigation projects.
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Institution building wus achieved in other ways as well. In Chile,

the USU team collaborated with the Citholic University in curriculum
development and with the Agricultural Research Services, Pa Platina
station. A researcher at the station who was also & professor at the
Catholic University, Mr. Juan Tosso, recently completed a Master's degree
at USU and was available to take over and supervise the Chilean research
when the USU tcam leirt.

Other Latin American officials who have received training at USU
include: Engineer Jose Yepez, Chief of Ecuador's Metieorological Service
in the Ministry of Hydraulic Works, who spent three months at Logan
analyzing data from his country; and Enginecer Fabio Carias from the
Honduras Ministry of Agriculture, who analyzed the data from hils country
at USU., In addition, eleven Brazilians spent three months in training
at USU during the summer of 1972. Through this process, the ongoing
research contract has made a significant contribution to the strengthening
of Latin American institutions.

The bibliography of water management literature compiled under the
211{d) grant has been publicized and is available to any requesting
agencies. Approximately $80,000 worth of laboratory equipment has been
located in host country research stations and three vehicles used by
USU teams will be left in the field.

9. Utilization Plans

Although the contractor's first responsibility is for research residts,
USU rcalizes that the research must be problem oriented and that the
results must be applicable to tnhne local problems. Furthermore, the
research must be designed to produce results which can and will be
utilized. The researcher may need to present the results in a practical
package and work with extension personnel to introduce new practices
into the field.

In Chile, for example, this utilization was accomplished by recruit-
ing Hilda Conzales, Extension Corn Specialist, as a research associate.
Mrs. Gonzales and her aides in the Extension Service (SAG) were influ-
ential in locating the eight field rgsearch farms at strategic, easily
accessible places in the valley where the fermers and others could
observe the results. Mrs. Gonzcles was iwolved with the research and
also planned the field days for the farmers as part of her exitcnsion
responsibility. Utilization by nearby farmers was almost immediate and
extension to the more distant areas followed rapidly.

Similer modi operandi are part of the contractor's plans for the
continuing project.

10. Budget Analysis

A detailed budget for each component of the work was presented in the
Contractor's proposal for the five~year extension. The budget requirement
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by years for each of the nine research components and for project
administration and technical backstopping is shown in the following

table:
Proposed Budget
Water Manazement Research
Utah State University
Research
Component 1973 1974 1975 1976 1977
1. Interaction 85,000 95,000 100,000 95,000 75,000
2. Evap. 60,000 60, 000 55,000 45,000 30,000
3. Drainage 45,000 50, 000 60, 000 55,000 50,000
L. Avail. Water 15,000 25,000 25,000 25,000 20,000
5. Brazil 55,000 65,000 80,000 70,000 55, 000
6. Water Rights 25,000 45,000 40, 000 35,000 25,000
T. Simulation 30,000 65,000 80,000 55,000 40,000
8. Economics 100,000 100,000 100, 000 95,000 85,000
9. Demonstration 55,000 60, 000 70,000 60, 000 50,000
Training
10. Administration 80,000 85,000 90, 000 90,000 70,000
and Technical
Backstopping
Totals 550,000 650,000 700, 000 625,000 500,000
Grand Total $3,025,000
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Each component shown in the above table msy have one or more segments
of the research being carried out in cne or more countries. The contractor
has made an analysis of the ongoing research by component and country.

The phasing, level of effort (man-months) and the budget for each component
are shown in the charts presented as Figure 1.

1l. Internal and External Reviews

Progress vnder the current project has been reviewed several times
by TA/AGR and by RAC subcommittees. During the period January 24 to
January 28, 1972, a special committee conducted a critical review of this
project and the companion CSU activity. The team visited the campus of
each of the contractors and met with regional bureau and TAB representatives
in Washington. This team was composed of Dr. Marvin E. Jensen, Director,
Snake River,Conservation Research Center, ARS, USDA, Kimberly, Idaho, who
served/D%f <ﬁi&}tanﬂeady, Director of the Center for Agricultural and
Economic Development, Iowa State University, Ames, Iowa; and Mr. Leland
Anderson, Deputy Assistant Director, Agricultural Policy, USAID/Pakistan.
This report dated February 10 (attached) included a recommendation that
USU select countries, agro-climatic locations and water problems in a more
systematic framework in terms of research approach and results which (a)
have greater generalization, (b) cover a larger realm 6f agro-climatic
conditions, and (c) offer the largest economic pay-off. The propcsed
extension of the contract includes an optimization procedure for responding
to this recommendation (See Appendix C).

The proposal for a five-year extension of this contrart with limited
expansion to locations in Latin America has been favorzbly reviewed within
TA/AGR. The draft proposal was circulated to agricul.cural specialists in
the regional bureaus for review and comment. Resuliing comments were
constructive and generally favorable. Most of the suggestions have been
incorporated into the proposal now submitted for RIGC review.

This Project Statement will also be circulated to the Inter-Bureau
Agricultural Technical Committee for comment prior to the RIGC meeting and
the results will be communicated to RIGC members at that meeting.

12. Provosing Office General Evaluation

The proposing office and the Latin American Regional Bureau enthu-
siastically recommend a five-year extension of this project. Utah State
University has been effective in its relationships with USAIDs and with
cooperating institutions and scientists. USU has been successful in
placing qualified men in the field in a minimum period of time. Part of
the effectiveness of the men under this contract has been their foreign

language ability.

The major activity under the contract has been field research. These
results as well as the limited on-campus research have been immediately
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applicable in local programs. Some results and procedures such as the
water use end requircment studies and water law are finding application
not only in Latin America but in other A.I.D. and international
programs.

The University has shown extraordinaly ability to coordinate and
utilize its 211(d) grant in conjunction and in support of $his research
contract. .

The University administration has given strong support to this research
project and the 211(d) grant.

TA/AGR strongly recommends extension of this contract.

o7

Omer J. Kg¥ley, Direct
Office of Agriculture

(e L Qv

Alvin D. Ayers, Project Specialist




UNITED STATES DEPARTMENT OF AGRICULTURY v
AGRICULTURAL RESEARCH SERVICE ‘

SOIL AND WATER CONSERVATION ResearcH Divison — FEB 14 {972
SNAKE RIVER CONSERVATION RESEARCH CENTER =
ROUTE 1. BOX 186
KIMBERLY, IDAHO 83341

February 10, 1972

AIRMAIL

Dr. Omer J. Kelley, Director
Office of Agriculture

Bureau of Technical Assistance
A.I.D., Department of State
Washington, D. C. 20523

Re: Intensive Review of Water Management Research Contracts
AID/csd-2162 and AID/csd-2167 with Colorado State University
and Utah State University, respectively, January 24-28, 1972

Review Committee: Dr. Marvin E. Jensen, Chairman |
Director, Snake River Conservation Research
Center, Kimberly, Iqaho

Dr. Earl O. Heady

Director of Center for Agriculture and Economic
Development, Iowa State University, Ames,
Lowa

Mr. Leland Anderson, Deputy Assistant Director/
Agricultural Policy, USAID/Pakistan

Dear Dr. Kelley:

As requested in your letter of January 17, 1972, our team con-
ducted a thorough, on-site review of the water management research
contracts at Utah State University (USU) on January 24 and at
Colorado State University (CSU) on January 25. At USU we spent
most of the time with Dr. H. B. Petgrsonﬁ Project Director and
Dr. B. C. Palmer} Project Field Director because most of the
assigned staff members are located in the Field. Project leaders
involved in the discussions were Drs. J. E. Christiansen, J. P.
Riley, K. Unhanand, -D. W. James, and A. LeBarron. At CSU we were
able to discuss project activities with Dr. M. Albertson, Project
Director, and each project leader from the six departments,

(dbrs. A. T. Corey, W. R. Schmehl, E. V. Richardson, K. C. Nobe,

G. N. Jones, and D. M. Freeman), and other assigned staff members.



Dr. G. Corey, Party Chief, was not available. Additional dis-
cussions were conducted in Washington, D. C. on January 27
during a special review meeting held in Rm. 2884 of the New
State Building (See attached agenda).

These two projects represent a major effort on the part of

two universities, and according to Dr. Long, represent a
significant portion of AID's central research program. Our team
is well aware of the magnitude of these projects and their costs,
but we also are aware of the tremendous impact improved on-farm
water management can have on food production in less developed
countries. Improved on-farm water management is essential over
much of the world to realize the full potential increases from
new varieties and fertilizers. Improved water management will
also minimize the frequency and intensity of soil water deficits
with its resulting detrimental effects on plant growth. The
development and implementation of improved water management
practices, however, will not be as rapid as changes .in varieties
or the addition of fertilizers. Research and application of
improved on-farm water management is complex because it involves
the management of crops, soils, fertilizers, rainfall, irrigation
water, excess or drainage water and soil salinity in an -integrated
manner. Improved on-farm water management also usually requires
capital outlays and improved practices must take place within the
socio-economic constraints of the region.

Our team reviewed the projects relative to the broad, general
objectives stated in the contracts, but placed more weight on

those activities that were directly associated with on-farm
practices. Most of the recommendations that follow are of a
positive nature since we feel that both projects should be con-
tinued through their original durations, and should be extended

for another three- to five-year year period to capitalize on the
developing technology and scientific expertise at thse universities.
We have, however, delineated several weak areas and have suggested
modified approaches for project.components.

Reasonable progress has been made in both contracts with some
project objectives essentially attained. At USU, for example,
several multivariable comprehensive field experiments are nearing
the second crop year in South America; evapotranspiration deficit
maps have been completed and printed for Ecuador; a water balance=-
salinity model is being evaluated in Colombia, and Chile has sent
two engineers to USU to study methodology for using the model}

and a water law digest of Latin America is nearing completion.


http:changes.in

CSU has expanded the theory for operating "skimming wells" to
remove fresh water from the aquifer without or with a minimum
of saline water entering the wells; the development of; a com-
prehensive bibliography on Pakistan Government and Administra-
tion and water related publications is nearing completion; a
thorough analysis of soil samples from 1l representative soil
profiles from Pakistan is near completion at cSU for sand, silt,
and clay mineralogy, the dissolution potential of calcium-
bearing minerals, and other chemical analyses related to
exchangeahle sodium and salinity; a multivariable experiment has
been initiated in Pakistan to evaluate the effects of mixing
saline well water with good quality canal water; and a movie has
been prepared on land forming principles and techniques.

RECOMMENDATIONS: (Additional detail is given in the next
section of this memorandum)

A. Funding:

1. CSU-AID/csd 2162 - We recommend maintaining the
current level of funding, but encourage streamlining
project management to reduce administrative costs. We also
recommend limiting funding of projects to those needed to
obtain immediate goals, increasing the field program relative
to on-campus activities, and bringing more experience in on-
farm water management research into project direction and
management .

2. USU-AID/csd 2167 - We recommend increasing the level
of funding for Utah State University to cover increased costs
encountered due to increased salaries, overhead, allowances
‘and travel requirements during the fiscal year to cover home
leave or return of field scientists and their families. Pro-
ject costs have been proportional to field activities in the
development of the projects and opportunities are currently
available for expansion of the program if funds are avail-
able.

B. Contract'Direction and Management:

1. CSU - We recommend increasing the on-campus com-
petence in on-farm water management in order to guide the
funding of those projects that are more relevant to the
immediate goals and to select those projects having a
higher payoff potential.
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2. We recommend a more active coordination of research
planning, data analysis, and joint development and use of
models for on-farm water management between the two
* .universities.

3. We recommend CSU reconsider those project proposals
for Pakistan which are not being activated by field counter-
parts. Vocal support without follow-up action implies
Pakistan doubts about the merits or relevance of the projects.

4. We recomnmend that CSU reassess its priority rating
of problems and the approval of project components. Some
project components such #s those conducted by the Civil
Engineering Department appear to be premature relative to
immediate goals.

5. We recormend that a clear policy be established on
delineating priovity problems. Once major research objectives
are established, sufficient time must be allowed tb develop,
initiate and complete the research. These priorities can
not be changed annually, or as AID Mission personnel changes
if a viable research program is to be implemented in the field.

6. We recommend that CSU social science research focus
on problems more specific to on-farm water delivery and use
for agriculture.

7. We recommend that CSU scientists from the various
disciplines should work jointly from the onset in selecting,
formulating, designing and conducting the experiments.

8. We recommend that the economic research under both
contracts oriented to water use and productivity be much
more closely related to the specific problems fcr which the
project was funded, and be a more highly integrated approach
to major and common problems.

9. We recommend that future modeling work at CSU be an
adaptation and quantitative application of models which
generate solutions for. the particular agro-climatic, water
supply, and economic conditions of Pakilstan.



5

10. We recommend that CSU adopt a funding policy that
will encourage greater participation of scientists in off-
campus research efforts with some regular support and guid-
ance provided by senior scientists.

1ll. We recommend that USU select countries for field
research projects in a more systematic frame-work so that
the results will have greater generalization, cover a
greater range of agro-climatic conditions, and have the
largest economic payoff.

C. Specific Project Suggestions:

1. We recommend that CSU consider the existing Pakistan
water delivery system as fixed in an alternative approach to
developing improved on-farm water management practices. This
approach would, in essence, consider the present operation of
the canal network as an efficient system for deliyery and re-
charge of an efficient ground water reservoir from which the
bulk of the crop water requirements can be drawn by tube wells
as needed and with great flexibility.

2, We recommend that both CSU and USU first compute the
basic crop water requirements for all crops involved by growth
stage and then use field experiments to validate the generaliz-
ed computational procedures.

3. We recommend that CSU develop procedures to enable
local research institutions to obtain field capacity data in
situ instead of the 1/3-bar determinations which generally
are not representative under all soil profile conditionms.

4. We recommend that existing physical-biological-
chemical plant growth models be adapted for predicting crop
growth and that complex field experiments involving soil-
water, fertilizer, and plant density be used to validate the
predictions or calibrate the models for local use.

5. We strongly recommend that some projects with short
term goals, but with high pay off potentials be initiated to
develop confidence and rapport with the university scientists
and to develop local support for the broader, more basic
generalized, apsects of the research program.
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6. We recommend that an entire water course in Pakistan
be completely modified to demonstrate the best available
technology and validate basic assumptions involved in the
development of improved on-farm water management technology
under the existing social and legal constraints, and technical
capabilities.

III. ANALYSIS AND JUSTIFICATION FOR ACTIONS

B-2 University Coordination - While CUSUSWASH exists as a
communication medium between the two universities, sufficient
coordination of work is not yet evident. We recommend a more
active coordination of research in terms of problem definition,
applied models, research designs, problem coverage and general
intellectual activities. This need extends beyond merely keep-
ing each other informed and could even result in the joint pre-
paration of models and methods of research and in generalizing
findings for use in other countries for improved on-farm manage-
ment of water,

B-3 Project Revisions - CSU should revise or prepare new field
proposals for Pakistan. These projects should be less complicated
and should be directly oriented toward short-term goals of improved
on-farm water management. As these projects are completed, and as
their benefits are demonstrated within test water courses, approval
of future projects by Pakistan research and action agencies will
move more rapidly. Action support should increase and vocal
support without action should diminish.

B-4 Project Control - Since many projects and project com-
ponents involve adaptive research, and many projects must be
completed in sequence to continue progress toward immediate goals,
a system for project control with approximate time tables should
be considered at CSU to guide funding project components. Such
a system also will simplify communication with AID relative to
progress toward contract objectives.

B-6 Social Science and On-Farm Water Management Research -
A large amount of work and output already has been attained at
CSU in the general social sciences, particularly political science
and legal aspects. Thus far, work in these fields has been descrip-
tive of: (a) institutional, social, legal, natural, administrative
and other variables and phenomena which condition agricultural
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development; and (b) the laws upon which water use and distribution
is based in Pakistan. 1In general, much of the work in political
science is broader than the problems of on-farm water use and
management and has reference to conditions which may retard or
promote agricultural progress generally in less developeﬁ countries.
We recognize that much of this work has beer conducted under fund-
ing other than this specific contract. However, for future work

in the social sciences, we recommend that the focus be on research
and problems more specific to on-farm delivery and use of water

for approved agriculture within the context of the project.

Future emphasis should be more precisely on analytical methods,
quantitative models and operational procedures which serve as direct
guides in the improvement of administrative and legal structures
which promote greater efficiency in on-farm water use. In this
context, work in the social science fields may need greater direct
integration (e.g., to not stop with a bibliography of Pakistani
water law, but to specify legal structures consistent with quantita-
tive findings of economists of the value or marginal productivity

of water used for different locations, crops, seasonsy water
sources, etc.). ' '

B-7 Interdiscipline Projects -~ Both universities have drawn
a relevant set of disciplines into their projects. An important
opportunity for productive interdisciplinary research thus pre-
vails for the future. However, we believe that there is not yet
(a) evidence of sufficient interdisciplinary interaction in the
design of specific. research projects, or (b) prospects for
coordinated solutions of prevailing problems. While the various
disciplines are present, active communication of personnel from
different fields prevails and a common language is evident,
especially at Colorado State University, it does not appear that
sufficient effort has been devoted to joint: (a) selection of the
facets of particular problems to be tackled; and (b) design of
approaches for researching them. This appears to be especially
true between: (1) economics and the social sciences; and (2)
engineering and the physical sciences. Economics and sociology
appear more as 'elements which have been appended", rather than
sciences which have had an integral part in the selection, design
and pursuit of research directed to particular problems. Rather
than an associated but somewhat independent set of individual
projects selected by scientists from separate disciplines, we
recommend a much more highly integrated approach to major and
common problems. In other words, scientists drawn from relevant
disciplines should work jointly from the onset in defining the
dimensions of the problem, in designing methods to quantify or
solve it and in concurrent implementation of the research. We




recognize that frequently only two or three disciplines can
readily engage effectively in an interdisciplinary problen and
that problems of high priority specific to a given discipline
often prevail. However, presence of a group of persons from
several disciplines working on independent problems which fall
under a common umbrella does not necessarily provide an inte-
grated interdisciplinary research program. In a similar context,
research or experimental designs could better reflect the para-
meters necessary for both physical and econcmic on-farm improve-
ments in use of water and other interacting resources.

: B-8 Economics Research - Research and knowledge in
agricultural economics still is lacking in both Latin America
and Southeast Asia. However, research devoted to general pro-
blems of the agricultural sector (e.g., demand structure,
aggregate supply response, general policies) could better
qualify under projects other than those specifically oriented to .
on-farm utilization and management of water. Ve recognize, of
course, that cetrtain problems of more efficient use of water and
related resources to promote economically efficient production
increases frequently are external to the farm. We also recognize
that there were initial phasing or sequencing problems (especially
for Utah State University) in locating and initiating physical
research to which economic research could then be related. For
the future, however, we recommend that the economic research
under both of these contracts oriented to water use and pro-
ductivity be geared much more closely to the problem set for which
the projects are funded. The problems selected for economic
analysis should more nearly be central problems of water manage-
ment and use. While demand, supply and policy analysis in general
are relevant research topics in the countries involved, the
justification for their pursuit should be nnder other projects
funded by AID. Policy problems to be incorporated in water use
and management projects would more nearly, for example, -appear to
be those of water pricing (or non-pricing), credit programs to
allow sufficient investment in fertilizer, seeds and equipment
for efficient use of water, effect of alternatives in water
investment and use on employment and income distribution, dis-
tricting and distribution to overcome farm externalities affect-
ing water returns, tenure modifications to improve water use,
etc. More specifically, central on-farm projects would seem to
relate particularly to: (a) integrated research with agronomists
to quantify interactions among water, fertilizer, salinity, soil
and climate with economic mixes prescribed accordingly; (b)
application of conventional programming models to determine
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efficient management programs for: (1) farmers with unlimited water
supplies; (2) farmers with limited water supplies; (3) farm groups
with externalities in water use; (c) multiperiod models to analyze
multiple cropping and interperiod uses of water for maximum returns;
(d) definition of optimal investments in water distribution ard
application equipment in interaction with cropping systems; (e)
deriving normative values and demands for water as a basic for
scheduling prices, equity payments and compensation, restructuring
water laws, etc.; (f) developing efficient village systems of water
delivery where inter-farm externalities in water use prevail; (g)
applying stochastic models for efficient conjunctive use of climatic,
underground and canal water supplies, and etc. In general, the
emphasis should be on the adaptation and application of on-farm
models to solve the specific economic problems of efficient water
use by the various strata of farms in the major water supply
regimes and regions.

B~9 Application and Validation of Models - A considerable
proportion of the research on the Colorado State University campus
has been devoted to general modeling. These efforts have resulted
in an output of rather broad theoretical nature and applicability.
For future progress in on-~farm water management, emphasis should
be on the adaption and quantitative application of models which
generate solutions for the particular agro-climatic, water supply,
economic and institutional conditions of Pakistan. These models
can illustrate the general applicability of modern models and
computer solutions or simulations devoted to the parameters of
water management under particular conditions. In the course of
changing the focus to greater emphasis in the application and
adaption of models to the specific problems of Pakistan, greater
attention also needs to be given actual interdisciplinary coordina-
tion and integration of the work. In the case of Utah State
University, it is possible that some additional effort should go in-
to on-campus development of applied models to be later applied and
validated in the field.

B-11 Systematic Selection of Projects -~ Utah State University
has effectively responded to country and mission demands. This
response has allowed the university to initiate 'a country program
directed to specific water management problems in Latin America
and to have early '"visibility in the field"; to augment the know-
ledge of its specialists of Latin American on-farm water manage-
ment problems and their solutions; and to build up the body of
knowledge that these specialists have extended to other countries.
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However, for the remainder of the current project and for extensions
of it over the years, we recommend that the university attempt to
select countries, agro-climatic locations and water problems on a
more systematic frame-work in terms of research approach and ,
results which: (a) have greater generalization; (b) cover a larger
realm of agro-climatic conditions; and (c) pose the largest

economic pay ofi in terms of commodities, resources and countries
included. We recognize that this shift in emphasis reguires

greater set-up time and program cousts, than does responses to
situations which provide opportunities of immediate implementation.
However, given the degree of success in short-run program implementa-
tion, we believe that greater focus now be given to longrun returns
in terms of breadth of country resources included and regional
application. TFuture budget allocations and gauges of project
progress should recognize the greater complexity and costs inherent
in a research program which searches out problems and locations for
more systematic and broader applicability, than one which is
characterized by response to situations where conditions allow
immediate implementation.

C-1 Capitalizing on the Merits of Existing Wateor Distribution
Network - The research results from most CSU research proposals
imply severely limited adoption or utility until massive water
distribution system and delivery practices are changed. Short
term projects should consider the existing water distribution
systems as a stable, effective means of recharging the ground water
reservoir with some water delivered directly to the land. Tube
wells should be considered as the primary source of irrigation
water to meet variable crop water requirements with on-farm land
leveling and water distribution systems developed to optimize
crop production within a water course. Long term studies should
consider conjunctive use of canal and ground water to minimize
salinization problems, and legal studies should consider the
required legal framework,

C~2 Delineating Crop Water Requirements by Growth Stage -
Basic crop water requirement data for each major crop by stage of
'8rowth are necessary to optimize water course water distribution
systems in Pakistan. These data can easily be obtained with
sufficient accuracy for short tarm goals by adaptive research.
Procedures developed at USU may suffice for the potential evapo-
transpiration component. As field experiments are conducted
these calculations can be verified by soil sampling or neutron
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scattering techniques. Projects underway or being initiated
by the Agronomy and the Agricultural Engineering Departments
will provide validation data if the required measurements are
made.
i

n €-3 Soil Parameters for Irrigation Design - The initial
soll analyses conducted on-campus at CSU provide valuable basic
data on mineralogical and plant nutrition characteristics of
soils. However, procedures should be developed to enable
securing field capacity data in the field instead of the 1/3-bar
laboratory measurements since field capacity is strongly
influenced by soil profile characteristics which cannot be
preserved in small disturbed or undisturbed samples. Effective
field capacity is also a function of evapotranspiration. |

C-4 _Crop Growth Models - Complex, multivariable field
experiments involving irrigation, fertilizer, plant density
variables provide a wealth of data, but are expensive to conduct
and are very time consuming. The research results could.be
generalized to a greater degree if existing plant growth models
were adapted to this problem or new models were developed
utiliziong basic plant growth model components. There are several
such models under development or testing by other research institu-
tions. :

Sincerely yours,

> 2

. - ) 2 - S “r
. L, Toe e et
Marvin E. Jense2;7é;airman

Review Committe
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WATER LAW ADMINISTRATION --
COMPLEMENTARY ACTIVITIES OF CSU AND USU

by

George E. Radosevich and David R. Daines
August 1, 1972

As subprojects within the research program of Colorado State
University and Utah State University Water Management Research Project
(usAID), two legal studies are being conducted which are designed to
identify, compile and analyze the water laws and administrative institu-~
tions and procedures for the allocation, distribution and control of
water resources in Pakistan and the Andean Pact Countries. Related and
unique water law systems of other countries are being identi-i=d and
examined for their past and future impact upon the water use systems
mentioned above.

It has long been recognized that an integral part of effective
water management is the identification of the legal system under which
water, in conjunction with land, is controlled. The laws and organizations
provide the mechanisms of control and frequently, although perhaps in-
advertently, create constraints to improving water use practices. The
research teams and disciplines of each university, operating within their
respective areas of research and geographic commitment, will be provided
with an expanded awareness of the role of water law in developing countries
and the importance of taking into consideration the requirements and con-
straints exhibited thereunder.

Although operating independently, two legal researchers are pursuing
& common goal of developing an expert awareness and gathering of informa-
tion on the water laws, institutions and enforcement methods of the two
major legal systems in operation under their jurisdiction of research.

George E. Radosevich, Attorney and Assistant Professor of Environ-
mental Law and Economics, is conducting the legal research program at
CfU. The primary purpose of his research is to identify, analyze, and
describe the legal and institutional aspects of water distribution and
control in Pakistan, in order to ascertain the role of water law on farm
production and to identify inherent constraints that impede effective
water management or may prevent the implementation of a proposed physical
or economic program. In conjunction with the development of any program
by the university or the country mission, it is anticipated the results
of this research will provide the designers with thé framework within
which their program must operate.
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To achieve this obJective the efrort is divided into three phases.
In the Identification Phase, all sourcze material pertaining to Pakistan
water laws and institutions will be set forth in a bibliography. The
Descriptive Ph .se will culminate in a report narrating the Pakistani
water laws as they exist from legislated, customary and Islamic law.
The final phase is designed to meet the requests of the USAID Mission in
Pakistan as a prerequisite to the implementation of an imbroved water
management program designed by the Mission and Project personnel. This
phase entitled "The Developmental Phase" will yield a report containing.
the array of farmer water user organizational arrangements and a portfolio
of the laws under which such organizational arrangements can be created.

In addition to meeting with a multitude of Pakistani and USAID
personnel in Pakistan during his two visits to that country, Mr. Radosevich
has also consulted with a number of water law experts in various countries
to discuss certain facets of the Moslem water law system and to gain an
insight and information on the unique characteristics of the water laws
in those countries.

At Utah State University, Dr. David R. Daines is engaged in a
similar study of the water laws of certain South Ameriean countries.
His primary objectives have been the preparation of a water law summary
and comparative digest of the Andean Pact Countries and to serve in an
advisory capacity to the Ecuadorian government. Dr. Daines has been
stationed in South America and has worked very closely with water law
experts and engineers of Peru, Bolivia, and Ecuador in the preparation
of revised water codes for those countries. It is anticipated that the
summary and comparison for the Andean Pact Countries will provide the
country planners, administrators, lawyers and those working toward
improving the distribution of water resources with the multitude of legal
principles familiar and subscribed to by those cuuntries so that those
svited to their own political, economic and social systems could be
selected. Again, as in the case of Pakistan, it is the spectrum of
alternatives that is important in assisting the developing countries.

The research activities and results carried on by Radosevich and
Daines will greatly complement each other. As both studies progress,
similarities and differences between the water law systems of two major
areas of the world will be identified. Through this method of compara-
tive study (appropriations and riparian), three princiral water law
systems - the North American, the South American (Spanish) and the
Moslem - will be analyzed and described.

To facilitate a thorough understanding of the interface between
Moslem and Spanish water law systems, the two water law specialists
scheduled a joint research trip to Valencia, Spain in September, 1972
to consult with Dr. Vincente Ginera, Spanish water law specialist, to
discuss the water laws and organizations in Spain and observe their
operation through field trips in the vicinity. It is in this area,
during the history of medieval Valencia, that the convergence of these
two water law systems took place with the invasion of the Moors in Spain.
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As a result of this cross integration and adoption of customs and
practices it is concluded that an understanding of the present system
in Valencia will greatly benefit the attainment of both researchers'
obJectives in two direct ways. The first is by providiing a deeper
insight into the evolution of the present systems in the subcontinent
and 3outh America. The second is by providing additional alternatives
both in substantive law and organizational arrangements; for use and
modification in the countries presently being assisted. -

The studies are directly complementing each other by providing a
broader background and increased number of alternative choices in laws
and institutions. The interaction and joint research by the two water
law specialists will provide information to advise other developing
countries on substantive, procedural and organizational alternatives in
wvater laws and organizations that can be tailored to meet their needs
under their conditions. It is again emphasized, however, that the
primary commitment of both specialists is to serve the needs of the
specific countries in which water management research programs are
currently being carried out. !

One aspect of the legal effort, of particular importance in assisting
developing nations with water legislation, is identifidation and descrip-
tion of the enforcement method alternative to insure the object implemen-
tation of water policy and law. Typically a very sound, proper and
applicable system of water laws is designed which fails to provide the
proper assurances that the administrative or judicial bodies can carry
out the intent of the luw.

The s.ope of water law research being conducted by the two univer-
sities will produce a description of water laws that operate in the four
climatic zones of irrigation (the humid, sub-humid, arid and semi-arid)
with emphasis upon the uniqueness of designing or developing laws condi-
tioned to the circumstances under which they must operate. A portfolio
of global legislation and organizational arrangements will be developed
to serve as a basis for designing a legal system in requesting countries.
The analysis and portfolin will demonstrate the interaction of water law
with water resources managcment, irrigation development and the customary
and social conditions of regions and delineate the similerities and
dissimilarities between water law systems in the world. Through the
identity of the Spanish, Moslem, Chinese, Soviet, European, American
(Roman), etc., water laws the major international systems will be made
available to draw upon.

* % % % R
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PROGRAM OF VWORK"

WATER MANAGEMENT RESEARCH
UTAH STATE UNIVERSITY

April 1, 1973 to March 31, 1978

## Component POl: Irrigation Interaction with Crop Varieties, Plant
Populetion and Fertilizers

The objectives for the next five years are as follows:

1. Generate production functions for one or more crops and for
two or more crop growth factors. .

a. Ascertain actual yield potentials under intensive
irrigation management for given soil and climatic
regime.

b. Provide for economic analysis of crbp production in
developing countries using modern systems of crop
production management.

¢. Determine whether there are certain soil, chemical and
physical properties that limit yield and evaluate ways
and means to ameliorate or eliminate them on irrigated
land, cooperating with the soils consortium.

2. For predicting conditions of crop growth and for guiding
irrigation and fertilization:

a. Calibrate indices of evaporative demand with consump-
tive use; soil moisture tension with plant availability.

b. Calibrate indices of plant nutrient availability with
fertilizer requirements.

3. Train professional agriculturists in host country on the
design, execution and analysis of field experiments and demonstrations.

a. Instill the concept of interaction among plant growth
factors and optimization of plant growth factors for
maximum plant growth.

* As presented in Utah State University draft proposal for extension
of contract AID/csd-2167 (September 1, 1972).

## PO: Plan of Operation (Utah State designation).
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. Publish results -of five-year program in form and language
appropriate for host country use.

a. Research bulletins
b. Extension circulars, leaflets, etc.

Chile Segment ./

Description: The national agencies are continuing the interaction
experiments in the Aconcagua Valley. They are planning a greater
emphasis on the transfer of the technology to farmers in the region
and in other areas. The experiments will be continued with the hope of
achieving several interaction combinations.

Activities: USU will send short-term people to assist in the design
of experiments, analyze the results and advise on the technology transfer.
component. They will observe the effectiveness of the transfer in terms
of production increases and evaluate its success. If the political
situation changes to the point of permitting the re-entry of full-time
researchers, this will be very seriously considered because so many
Tactors make research in Chile so attractive.

Colombia Segment /

Description: Colombia has agricultural research stations through-
out the country, a rapidly developing demand for improved agricultural
technology, an agrarian reform program which makes possible the implemen-
tation over large blocks of land, of decisions made by a fairly powerful
individual known as a project director, and other plus factors. They
have several important deficiencies including at present the lack of
leadership ability to carry out statistically significant water-interaction
experiments.

Activities: It is proposed to continue the interaction experiments
as long as they are a priority item. The USAID mission's agricultural
officer has indicated that the Cauca valley has greater need for the
drainage component. If it moves there USU would prefer to move the
interaction activities also in order to avoid physically separating
the two-man team, since they do support each other. However, such a move
is not proposed until the immediate objectives of work in the Atlantico-3
region are realized.

ICA is anxious to develop production functions for a fairly large
number of crops. It is planned to assist them in selecting those crops
which offer the best potential for economic return.

As their capability to meet the challenges of field plot interaction
develops, USU will divert some resources to the determination of crop
coefficients.



Appendix B -~ page 3

More effort will be made - on the development of the technology
transfer process - working with extension agents, project personnel and
influential farmers.

El Salvador and Central America Segments v

Descrintion: Under a new Ministry of Agriculture reorganization it
is likely that research will be strengthened. There is am urgent need
to research and demonstrate to the farmers in the Zapotitén valley improved
on-farm irrigation and fertilization practices. Probably no other place
in El Sal..dor can profit as much by careful control of water and fertilizer
application, because of the properties of the volcanic ash soil and the
insufficiency of water to meet needs unless used at a very high efficiency.
The economic success of farming in the Zapotitan valley will depend on the
farmers finding out how to keep fertilizer from leaching out, how to handle
the variation problem in infiltration rates created by the calcareous de-
posits in the fine textured lenzes, and how to conserve moisture in the

coarse textured soil.

Activities: Professors Stutler and Kidman were moved in July 1972 to
San Salvador from Chile. They have been asked to assist in the design and
execution of new interaction experiments. Corn, tomatoes and melons have
been selected for special trials. Others are being identified. The degree
of involvement will be fairly intensive.

As local technicians zain experience, the USU staff will shift their
ettenticn from the design and daily plot work to evaluation and technology
transfer, particularly to the design of technology transfer systems and
the evaluation of their effectiveness.

This shifting of emphasis presupposes that local researchers do not
turn over at a very high rate, otherwise it will he difficult to operate
at the "technology transfer" level for the simple reason that a high
turnover rate will result in little technology to transfer unless the
staff remains at the plot experiment level of operation.

‘Other Water-Fertilizer Interaction Studies

Sufficient flexibility will be maintained to be able to make
positive responses to other areas should it be necessary.

There has been some indication from staff of the AID Latin American
Bureau that it would be helpful if USU '"regionalized" its activities.

The proximity of the Central Americen countries to each other .
suggests them as a natural grouping for a regional approach to their
problems.

Insofar as interaction experiments are concerned, a strategy will
be needed that gives appropriate attention to the needs of each country
and the resources of this contract and those already available in the
country.
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Even in Chile, where institutional development was quite good, -
Professors Kidman and Stutler found themselves frequently showing
their counterparts the details of the cultural practices: such as how
to start siphons, measure water, prepare seedbeds, etc.

Someone has to be on top of these and many other day-to-day
problems. One missed operation and a year's work may be wasted.

One possible way to regionalize this program would be to invite
agricultural engineers from other countries to come to El Salvador and
work for a growing season with Kidman and Stutler. USU could assist
them with their plot designs and the analyses of results and possibly
harvesting operations. This would leave the seed bed preparation,
prlanting, watering, fertilizirg, weed, insect and bird control components
completely in their hands.

The design and especially the evaluation components require know-
ledge of statistical analysis that is not generally available at the
operating level., Practically all of the Latin Americans who have had
sufficient training to do this work gravitate quickly into senior
administrative jobs or private practice and for several reasons are not
available.

Component P02: Evapotranspiration and Water Requirements

Five objectives are proposed for the next five years:

1. Using the data collected duri: ; the first five-year period,
publish in English, Spanish and Portuguese a bulletin which provides
field staff in all tropical countries with useful equations for relating
evaporation and evapotranspiration to climatic data that is generally
available in developing countries.

2. Collect available crop consumptive data and develop revised
crop coefficients for temperate zone, semi-tropical and for tropical
crops.

3. Continue the analysis of Latin American hydrometeorological
data in order to modify the equations, taking into proper account the
differences in the ways in which data are collected in the various.
countries. ' '

4. Publish an Irrigation Requirements Manual for Latin America.
(This would include a methodology with numerous examples of how to relate
various levels of probability of precipitation occurrence with existing
rainfall data.)

5. Publish a methodology to correlate the water~fertilizer
interaction experiments with water availability to determine the economics
of crop production. This would also include:
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a. The development of a hydro-economic model for
distributing short weter supplies to crops and
determining the unit value of water for a given

supply.

b. The development of yield versus water supply and
yield versus evapotranspiration functiond and their
relationship to soils and irrigation management .

c. Identification of "effective precipitation" and its
relationship to infiltration and soil moisture capa-
city.

Additional technology transfer component would be primarily through
four strategies.

1. Preparation of a publication showing meteorologic stations
and equipment describing data requirements, equipment exposure require-
ments and other necessary conditions for obtaining adequate climatic
data for the preparation of irrigation requirements and related agricul-
tural development studies.

2. Training of at least two participants each year at Utah
State University in the methodology of making country-wide irrigation
requirements and climatic analysis studies. These are to be combination
training and development Planning assignments using data from the parti-
cipants' country as a basis for the study and having as an objective,
completion of the country-wide planning study.

3. Training of an estimated three graduate students from
Latin America each year who desire to prepare a graduate thesis on
irrigation requirements, moisture Yield relationships, economic evaluation
of moisture defiecits or related subject fields.

L. Short courses in the various Latin American countries des-
eribing techniques methodology and benefits as related to irrigation
requirements, analysis of moisture deficits, calculation of precipitation
probabilities, development of hydro-economic models for determining the
unit value of water, water supply as related to irrigation management and
economic pre-feasibility studies as related to irrigation and water re-
source development. <

Summary of Activities

1. Christiansen and Hargreaves will be maintained on the
program collecting and publishing the data specified above.

2. USU graduate students will be used (especially those from
Latin America) to collect and analyze data. Their theses and digser- -
tations will be used in the preparation of the contract publications.
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3. Opportunities will be sourht to present data at seminars,
particularly those taking place in Latin America.

L. Several key officials from Latin America will be invited
(not at the project expense) to come to USU and work on specific data
from their countries under Christiansen and Hargreaves supervision.

2. The data from Latin America will be supplemented by data
collected from Asia, particularly Pakistan, through collaboration with
Csu.

6. Several visits will be required into Latin America to
collect and check on data, to strengthen existing contacts, especially
where stafi turnover has brought new people into key positions insofar
as this program is concerned.

These objectives and activities conform to the Jensen Review
Committee's recommendations.

Component P03: Drainage and Salinity

Background Statement

Seldom is an evaluation made of the effeciiveness of a drainage
system after the installation. The reasons for this are very obvious.
The personnel responsible for the initial investigation.and design are
usually no longer involved. Those resronsible for the maintenance are
not research-minded, and they are always bucy with other responsibilities,
No one appears to be interested in determining whether the system is
performing in the manner for which it was designed. Are the drain
spacings greater than required to meet the initial assumptions in the
design? Are they much closer than actually required? Are the drains
deep enough to meet the requirements. Usually field tests are made to
determine the hydraulic permeability or transmissibility of the soil
before the design. Are the values obtained by these procedures valid,
conservative or inadequate for the most efficient design?

Field investigations after completion of the construction work
would answer many of these questions, and the knowledge gained would be
of great value in future investigations and design of drainage systems
in irrigated areas.

This type of drainage research would be much more economical than
conventional field research where drainage systems are installed espe=
cially for such tests. The construction cost in such cases constitutes
e very lerge portion of the total cost. Taking advantage of actual
drain construction to make the required tests would greatly reduce the
cost. The best results could be obtained where the research program
could be planned and conducted in close cooperation with the designers
and where it could be carried on during and after the construction
pericd to determine more accurately the before and after conditions,
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and the effectiveness of the systen.

Description:

General: USU proposes to search out opportunities for studying
existing drainage systems to find the answere to the questions. USU
is particularly concerned with the heavy clay soils.

Colombian Segment

The Atlantico-3 work will be continued until its objectives are
met, at which time Colombia's interests and priorities will be re-
viewed and possibly a move will be initiated to the Cauca valley.

El Saelvador Segment

Drainege in the Zapotitan valley still requires studies on bank
stabilization and drain tile spacing.

The effectiveness of an aquatic weed control technology transfer
program initiated by one of the chemical companies is Reing observed.
All the ditchbanks have been sprayed for a distance of 50 feet wherever
the ditches cross the main roads. Signs have been put up saying
"Mr. Farmer, you too can keep your ditches free of weeds by using our
chemicals".

Component POL: Use of Available Moisture

Description: As the irrigation model mentioned earlier and de-
tailed later under PO7 is set up for an area, one component will be
the maximization of the available moisture in both the totally "dry
land" context and a supplemental irrigation situation.

Description of Activities

In order to provide input to the model, soil moisture, crop
requirements and precipitation will have to be correlated. This may
require some plot work and will be initiated as soon as a site has
been selected.

Component PO5: Assisting SUVALE of Brazil to Set Up Agricultural
Research Stations

Description: The major objectives of the original program should
have been reached by April.1973. Further work in Brazil is contingent
upon USAID/Brazil specifying priorities which lie within the terms of
the contract.

Tt is believed that a high priority item is increasing livestock
production. A major limiting factor is feed and forage production.
The development of irrigated pastures for dry season forage production
will be important in any program to increase livestock production. -
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Description: At this point USU is awalting clearance to discuss
with USAID/Brazil their needs and priorities vis-a-vis the contract.
Specifying activities will have to await these discussions.

Component P06: Water Rights and Water Law: Water Law Digest

Description: It is proposed that USU in collaboratipn with staff
at Colorado State University, a portfolio of global legislation and
organizational arrangements be developed to serve as a basis for de=-
signing a legal system in requesting countries. The analysis and
portfolio will demonstrate the interaction of water law with water
resources management, irrigation development and the customary and
social conditions of regions and de'ineate the similarities and dis-
similarities between water law systems in the world.

With the completion of the draft of the Andean Pact countries'
Water Lew Digest expected about January 1973, the following program is
anticipated:

1. Present draft of digest to USAID/Washington for their
review and suggestions.

2. Secure observations of CSU.
3. DPublish the digest.

L. Distribute it to USAID missions, cooperating national .
agencies and selected interested professionals soliciting their obser-
vations and recommendations for further work.

5. A major effort will be made to draw the publication to the
attention of legislators and project and agency managers. This will be
done by preparing and presenting papers at seminars, conferences and
workshops, writing for technical publications, incorporating information
contained therein in formal course work at USU and CSU, accepting
"visiting lecturer" assignments. After this "consolidation' takes place
the contractor should be in a good position to begin data collection on
a world-wide basis. This will require a somewhat different strategy.
Data for the Andean Pact countries was collected primarily by first
researching all available data in the U.S. then stationing Dr. Daines
in Ecuador where he, through a number of personal visits, collected the
data from the other countries. It is likely that data from many other
countries can be collected on a TDY travel basis plus exchanges at
conferences and seminars. Students will also be sent out to collect data.
The Andean Pact Digest Program is considered as a large-scale pilot
project which will guide the design of the detailed program components
for the next five-year period. In general, the priority area will con-
tinue to be Latin America, but as the data collection for the non-Andean
Pact countries begins to peak out, the methodology and resources can be
directed toward other areas in accordance with AID's priorities.
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Component PO7: Land and Water Conservation Management Techniques

Managers operate at two levels. They must control a series of
interrelated activities and they must see that each activity runs. as
efficiently as possible. All previously proposed components of this
contract are directed at specific activities whose objectives are
individually identifiable components of the whole on-farmswater manage-
ment problem. They do not represent all of the components with which
a planner or manager has to deal.

Manegement tools are available to help managers give "que
consideration" to all components of their tasks. It is proposed to
locate an appropriate, fairly homogenous region in Latin America
where institutions are well enough developed to be able to make and
implement decisions of a water management nature that directly affect
on-farm operations. The objective is to identify the region and
institution, then work with the management of the institution in
developing staff competence in using simulation models whose outputs
are high priority items with the institution. The research component
is to test the hypothesis that because of rather strong (or potentially
strong) government supervision of farming operations in several Latin
American countries, usually through agrarian reform wand agricultural
credit programs, there is a good opportunity for managers to optimize
decisions for land use in an irrigation district by using some of the
tools of management such as simulation and linear programming. This
hypothesis will, if verified, identify to at least a significant degree
the constraints within which it is valid.

Description of Activities

Coiombia is a country where good possibilities exist to implement
this program. Using the hydrologic model of Paul Riley to demonstrate
the technique for limited decision making, it is proposed to offer to
work with ICA and INCORA managers on a specific project to utilize
model simulation to assist in determining the economic return and the
effect on employment of a number of alternative uses of land in the
project area.

Dr. Riley will be in Colombia in October to demonstrate the model.
If the interest level is not high enough, the advice of the Latin America
Bureau will be sought to help in locating another suitable country.

This prozram will require field data collection which will be
carefully coordinated with the other contract components, especially
P08, the Economic Component.

1. Several economics students will be sent into the area to begin
gathering benchmark data.

2. Project manager(s) will be invited to USU for about three weeks
to become familiar with the .technique.
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3. Finances will be worked out, hopefully with USAID/Mission
participation, to permit several technicians to enroll at USU for
detailed training in optimization techniques. The length of stay
will depend on their previous training and experience. USU is
thinking in terms of two men for two quarters if they know how to
brogram a computer, can manipulate medium-sized mathematical matrices
and have a working ability with partial differential equaﬁions.

L., The manager will identify their priority objectives and
Dr. Riley end his staff will then work through a basic model using
vhatever data inputs are available.

5. USU staff will follow up with several visits in order to
assist the technicians in overcoming programming difficulties and
assist management in evaluating outputs.

Trickle Irrigation in El1 Salvador

This work will be continued until its technical and economic
feasibility has been determined. This should take about two more
years,

Component PO8: Economic

Description and Objectives

This component will continue to provide the data needed to
evaluate the economic impact of the other components. It will be
carefully coordinated with POT, the land and water use management
component, in order to insure adequate collection from the field
of economic data and to make available such other components as
market (both internal and external) elasticity projections for
alternative cash crops.

Description of Activities

1. Student researchers will be sent into Colombia, El1 Salvador
and Ecuador, and especially the region selected for PO7, to collect
benchmark data.

2. Dr. Allen LeBaron, Program Director, will assist Dr. Paul Riley
in developing the PO7 component.

3. Several publications will be issued dealing with:
a. The benchmark studies and with the economic impact of
crop production functions as these become identified

through the water-fertilizer interaction experimeats.

b. The economic potential of model simulation in irrigation
projects. -
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¢. In collaboration with Dr. Olsen, the real costs of
salinity and water table level control in the Atlantico-3
region of Colombia.

Component P09: Training and Demonstration

USU is anxious to see the results of the work "natiomalized"
and "institutionalized". Applied adaptive research is Justified
only by producing useful and used results. It is difficult to specify
exactly what proportion of the limited resources of the contract should
be dedicated to the technology transfer process.

Description of Activities

USU proposes to collaborate wherever possible with local technology
transfer systems by helping several university professors in El
Salvadcr, Colombia and Chile prepare their courses in irrigation manage-
ment and by making data results available in easily usable form to in-
digenous agencies that wish to reprint it.

USU will also aid by participating in and convening where possible
regional seminars and conferences dealing with these programs and by
encouraging promising foreign students to become involved with %he
research program by attending USU and assuming certain program respon-~
sibilities.

The field staff will be oriented to the importance of seeking out
teaching opportunities with their counterparts and by being alert to
public relation opportunities so that AID/Washington and USAID/Missions
and indigenvus agencies become better acquainted with the program,
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ABSTRACT

A STRATEGY FOR OPTIMIZING RESEARCH ON
AGRICULTURAL SYSTEMS INVOLVING WATER MANAGEMENT

by

D. F. Peterson, Jack Heller, and H. B. Peterson*

Optimal cropping systems are highly site-specific. That this has
been recognized is demonstrated by the acceptance of extensive field
trials as a basis for project design and for providing the necessary
extension-type information needed in initial developments or in changing -.
agricultural patterns, both in the advanced and the developing countries.
However, a consideration of transferable information using a systematic
model should permit greatly increased efficiency of field trials and
should help identify in situ opportunities which may not be apparent on
an ad hoc basis. This work proposes a concept for such a model (see
Table 1) and attempts to demonstrate its use through specific applications.
Like all such models, it must beregarded as a "straw man" which will need
continual refinement and development.

The single over-reaching factor relevant to transfer of information
and technology for any crop system can be characterized as agricultural
environment. Recognizing this, the model then describes that environment
by identifyins, through disaggregation, factors and descriptors which are
significant to the transfer process in agriculture. The environmental
vector is considered to be comprised of four basic dimensions: intimate
physical and biological site conditions, external physicel and biological
resources, institutional, and economic. A second level of disaggregation
identified the major descriptors under each of the four dimensions. At a
third level the measurable components of each descriptor are listed. .
(Table 2 gives an expansion of the intimate physical and biological site
conditions portion of the model.) Thus one has, under the "physical and
biological" dimension, the descriptor "climate." One measurable component
of climate is temperature; another is humidity, etc. Temperature regime
may be guantitatively described by such indicators as a daily high,
daily low, frost-free period, degree days, hourly variation, monthly
average, etc.

Transfer can be made only in terms of specific crop or crop systems.
Thus, for esch site-related environmental vector there are large numbers
of potential crops or crop systems. These systems are described by
"indicators" such, as germination, rapid growth, flowering, fruiting,
harvest, etc., which can be related to environmental parameters. In

*Dean, College of Engineering; Associate Professor, Department of
Agricultural and Irrigation Engineering; and Head, Department of Agri-
cultural end Irrigation Engineering, Uteh State University, Logan, Utah.
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order to optimize, one needs to know the quality of the transfer function,
the potential action programs which might be taken in order to modify the
environmwent, and the quality of the expected response, i.e., whether it

is optimal, good, fair, poor, failure, or unknown.

If adequate measurements are made in site-specific field trials
under different environmental conditions, specific pointsiin the model
space can be delineated. With even a few such points the geometry of
the model space can begin to be understood with the result that more
valid transfer interpolations can be made. As additional data are
collected the resolution of the model can be improved as well as its
geographical scope.

The application of this model should be most useful in organizing
research efforts to minimize the number of site-specific studies necessary.
The potential for optimizing research efforts to fill in the model space’
by utilizing transferable information and conducting site-specific field
trials only to bridge critical areas is perhaps the most important
contribution of the model. Furthermore, the model should afford a useful
framework for the cataloging and retrieval of research information from
a data bank.

A comprehensive evaluation of an agricultural system involves
economic, social and environmental considerations as outlined in
Table 3.

At present, the model does not include evaluation of social or
environmental goals or objectives, e.g., maximum food production, maximum
national income, income distribution, etec. Given such an objective or
some agreed-upon mix .of objectives, however, the model, hopefully, would
lead to improvement in *he strategy for research culminating in an
improved program of action to accomplish that objective.

Of increasing urgency is the need to study the program mix to
insure the maximum possible impact on food production. A project
optimizing strategy is proposed.

An opportunity will be sought to introduce several optimizing tech-
niques to the management of an irrigation project.

Future likely linkages with other universities and consortia are
described with particular reference to Colorado State University and
the tropicel soils consortium.

A time phasing sequence of the components is proposed in Part IV.
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y of Model for Optimizing Comprehensive Agricultural Systems Involving Water
Management . )
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Table 2. Intimate Physicaland Piological Site Conditions Portion of Model
for Optimizing Comprechensive Researchand Action Programs on
Agricultural Systems Involving Water Management
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PROJECT STATEMENT PD-AAc- 884
pate: October 12, 1973
A. PROJECT SUMMARY
l. Statistical
Project Title: Water Management Research in Arid and
Sub-Humid lands of the Developing
Countries --- L.A.
New or Extension: Extension - Two Years
"Contractor: Utah State University
Logan, Utah 84322
Principal Howard B. Peterson, Project Director
Investicators: Byron C. Palmer, Field Director
Duration: Currcnt contract - June 1968 to March 1974
Proposed extension - April 1974 to March
: - 1976

Funding to Date: $2,403,071 -~ Current contract to 3/31/74

Estimzted : )
Additional Cost: $1,225,000 - Proposed extension to 3/31/7¢

P

Funding by Fiscal Years: 1974 - $605,000
- 1975 - /EEQLQQQ”
TRy
Technical Specialist: Dr. Donald Plucknett
Alternate: Dr. Tejpal Gill

2. Marrative

This project will expand upon and intensify the on-gcing
AID/USU research program (Contract AID/csd-2167). The purpose of
water management, especially in the tropics and, at the same time,
provide competent assistance to USAID Missions in Latin America in
developing the research capability of host country counterparts
and institutions and regional agencies. Eight high priority
project objcctives are currently in operation with contractor field
staff located in Brazil, Colombia, and El Ssalvador. The contractor
also has effective interchanges with USAIDs and research agencies
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in Bolxvia, Chile, Ecuador, Guatemala, Honduras, Venezuela and
Panama. The contractor is also a member of CUSUSWASH. 1/ mhis
organization and AID have reviewed the project resulting in a
much closer coordination of research between Utah and Colorado
State. Water law research has focuvsed on identifying constraints
to efficient water use with the utilization of existing research
also being stressed. Through cooreration with AID, Missions and
CSU the overall prOJect aims have been sharpened and more clearly
defined to synergize the research results and magnify the trans-
ferability to developing countries.

Field work in latin America with supporting activities on the
contractor's campus is dealing with water-crop-fertilizer inter-
action through field research and demonstration plots, analyzing
available hydrometeorological data to determine crop water
requirements, establishing criteria for draining tropical zone
soils, control of salinity, developing research station operations,
adapting project manacement strategies to the developing countries'
environment, evaluating the economic impact of improved tech-
nology and trairing developing countries' researchers through
integrating the contract's activities with the programs of the
countries' research institutions. The field activities have been
selected from those high priority problems as designated by AID,
Missions and Host Countries.

B. EXPANDED NARRATIVE STATEMENT

1. P:gject Descr;ptlon and Backaround

The attached proposal (Appendix A) is to extend, for an
additional two years, the ongoing research project of Utah State
University, Contract AID/csd-2167. The nature of the project is
specified in detail in the contracting documents and in the subse-
quent annual reports of Utah State University:

a. Background

AID hius identified water management as one of the key
problems that must be solved to achieve the highest degree of
technical assistance for developing countries. Limitations in
the water availability for crop growth places serious restrictions:
on the productivity performance of all other agricultural inputs

v Council of U.S. Universities for Soil and Water Management
in Arid and Sub-Humid Areas.
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(seeds, plant nutrients, photosynthetic energy management etc).
Thus water management relates directly to the availability of
the food people eat affecting their nutrition, health and
productive human energy. Water and water management is the
critical problem and the critical location is the farmers field.
Therefore, the general objective of this research is to increase
food production in arid and sub-humid lands of the less developed
countrles with appropriate consideration given to increasing
employment in the rural sector and utilizing local resources
through the improvement of water management practlces and the
utlllzatlon of other production inputs.

.Tﬁe'following specific objectives have been designed:

1. The development of knowledge and data on how best to
conserve and utilize water falling on the land as rain and the
most efficient means of supplementing needed soil moisture by
a.limited amount of irrigation water. . . e

2. The development of knowledge and data that can be used
for the economic design and construction of water conveyance and
delivery systems including structures for control and measurement
' of irrigation water.

3. The development of surface and sub-surface water removal
systems to eliminate the hazards resulting from surface flooding
and high water tables.

4. The identification of important factors to be considered
in land preparation and -leveling-of the various soils in the
major climatic zones and the xelationship of these factors to
water manacement, erosion, water ‘infiltration, and good lanc use
and cropping practices.

5. The development and adaptation of methods of water appli-
cation, including time and amounts, which are suitable and
efficient for different soils of varying physical properties
(watér-holding capacities, intake rates, etc.) with major crops.

.6+ The integration-of- these water-use factors into a
productlve cropping system- consistent with farm size and avail-
able farming. practices,

7. Where soil, water quality, sallnlty and exchangeable’

sodium are problems, studies will include soil amendments, soil

and water management procedures and use of salt-tolerant crops.
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In general, CSU will address its efforts to specific needs of
the Asian countries and USU to needs of the Latin American countries.
However, the physical and socio-economic variables involved in each
study will be carefully characterized to increase the extent to which
the findings and resulting technology can be transferred successfully
to other developing countries. .Efficient research plot designs have
been studied and adopted in common by the two universities, which will
allow direct comparison of yield response surfaces “o water and ferti-
lization from the various countries where such studies are in progress,
Coordination of studies at the two universities occurs through discussion
of research results and plans at least every six months, through exchange
of reports, and through joint develcpment of work plans,

Utah State University is in the process of developing models
which will eventually provide guidelines for optimizing crop production.
through management of water and other essential imputs. CSU personnel
will participate in testing and refining these models by designing
their research to elucidate cause and effect relationships and to obtain
carefully characterized correlations between management, climate, soil
and yield variables. Planning, on site ‘and evaluative consultation
between staffs of the two universities is an integral part of the
cooperative development planned for this model.
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8. The identification of institutional and policy factors -
(legal,  social, economic, religious, manpower, credit etc.) that
influence the efficient distribution, management and utilization
of water at the farm level.

" An important constraint imposed by A.I.D. is that the iield
work be done in Latin America and must complement and strengthen
the high-priority objectives of the host country and USAID
Missions. As a result of discussions with developing countries
and Missions a number of high priority researchable components
of the above listed objectives were identified. Research on
these components has gone forward and the progress is briefly
described in the following paragraphs.

(1) Irrigation Interaction with Crop Varieties, Plant
Population and Fertilizers - Work has been centered in Brazil,
Chile, Colombia, El Salvador and Venezuela. Three years' data
in Chile show that the yield of corn can be increased from 3,800
to 7,600 Kg/ha with nitrogen fertilizer and improved water
application techniques. These techniques are quickly being
adopted by the communal and family farms growing 7,200 hectares
of corn in the Aconcagua Valley. In Colombia, the yield of soy-
beans can be increased from about 680 to 1,080 Kg/ha with 1l cm.
of water and to 1,780 Kg/ha with 22 cm. of water.

(2) Evapotranspiration and Water Requirements - Work on this
component has used climatological data from Bolivia, Chile, Brazil,
Colombia, Ecuador, El Salvador, Guatemala, Honduras, Nicaragua,
Venezuela and Panama. Because the nature of the work requires
computer facilities, the analysis has been carried out at the
Logan campus. However, a number of officials from the concexrned
countries mentioned have been involved in collecting and assem-
bling the data in the field and have participated in the analysis
at Logan. The analysis determines: (a) The amount of dependable
precipitation, the tabulations showing the mathematical proba-
pbility at various percentage of time levels of rainfall by
regions per month; (b) the potential evapotranspiration demand or
water requirement of plants by region, standardized to a short . .
vigorously growing crop; and, (c) the actual crop-water-requirement
by time of year and by region. Reports have now been published
for Venezuela, Colombia, Guatemala and Panama.

(3) Drainace and Salinity - Research has Deen conducted
mainly in Colombia and El Salvador with some work in Chile and
Venezuela. A hydrologic model using computer techniques and a
mole plow development program have been carried out at the Logan
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campus. A pilot drainage system, covering about six hectares and
instrumented with observation wells and piezometers, has been
installed in Colombia. Concrete tile drains, open drains, and
imported perforated plastic drains are being tested. Salinity
measurements and leaching studies are also underway. The data
will be used for extension of drairage practices o the 16,000
hectares of Atlantico-3 in Colombia and <.. .ar areas elsewhere.
Problems of controlling aquatic wceds in open drains and economic
alternatives to open drains are being investigated in El Salvador.
Perforated plastic pipe'is being tested as a collector drain in
combination with mole drains. The Colombia and El Salvador studies
should produce vital data for designing and depth and spacing of
drains. At Logan, the development of a plow for constructing low
cost. mole drains has been under development. Several models have
been field tested and one of these is being used for field trials
in both Colombia and El Salvador. A report is now available '
describing the developing and testing of mole plows at the USU
drainage farm,

(4) Use of Available Moisture - Reseafch was initiated in

Chile and Venezuela and some success to reduce drought damage was
obtained in these countraee. For accomplishments see Apperndix A,

(5) Assisting SUVALE of Brazil to set up Acricultural
Research Stations - Irrigation research stations are not available
in many Latin American countries and this was especially true in
. Brazil. Since they are a necessary component of research, the
planning and development of such facilities was undertaken at
three locations in the Sao Francisco Valley of Brazil. These
stations are now operative with irrigation systems, leveled land,
seed storage facilities and plot layouts for field studies.
Training sessions. have been conduct=d for researchers as well as
administrators of SUVALE,

An agreement has recently been signed by the Government
of Brazil, USAID/Brazil and USU for reorienting the research
programs of Brazil related to on-farm water management. USU will
assist and participate in this effort in collaboration with the
Brazil Ministry of Agriculture's Research Department. It is
expected that much of the work will be carried out at Petrolina
where there is a well equipped soils laboratory. Linkages with
the North Carolina Soils project will be developed.

(6) Water Rights and Water Law:  Water Law Dicest - This .
research has centered in the Andean Pact countries with Bolivia,
Chile, Colombia, Ecuador, Peru and Venezuela providing the main
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gource of the field data. Nearly 30,000 pages of water law data
were collected from United States sources and taken to Quito,
Ecuador for analysis and comparison with the field data. A'
detailed water law digest is now completed for the Andean Pact
countries. Draft copies of the publication are available in
‘both English and Spanish and have been distributed to the appro-
priate government acencies in the countries concerned. A seminar
is planned to review the publication and identify the laws and/or
water rights which tend to restrain or facilitate good on-farm
water management practices. The seminar is planned for Quito

Ecuador in early 1974.

(7) land and Water Conservation Manacement Technigques - The
aim of this research has been to develop methods for forecasting
the results that may follow a particular water management decision
or sequence of decisions. The complex combinations of management
options including timing, amount and methods of 'application
Coupled with water supply, soils, water. quality, and water table
constraints present an almost infinite number of alternatives.

One such complex problem-was .recognized in Colombia and the
optimizing techniques of mathematical models were believed to
offer solutions. A simulation model was developed to utilize

the unique capability of the hybrid computer (analog-digital) at
the Logan campus and is -being. used for the Colombia problem.

Two reports have been written and the work will have widespread
application as a water managerent tool for comparing alternatives
iR reaching decisions. An application of the simulation model is
glso being applied to a problem in Chile. An additional technique
. using trickle irrication is being researched in El Salvador where
preliminary results indicate water “savings of as much as 90 per-
cent. A sicnificant new feature of the work planned as part of
the project extension is the systematization of all research
activities by utilizing ‘modeling techniques described in the

USU proposal in 1972. The model has been further developed during
the year and will be utilized to optimize research work. (See
appendix - "A strategy for optimizing research on agricultural
systems involving water management.") Data inputs are now required
to improve the resolution of the model. Once the models have
sufficient resolution to appear “to ‘be valid it is expected to
have an impact on the data gathering with regard to what data are
needed and how it is taken to be most useful.

.. A general goal of modeling and.systematization is to be
able_to generate-yield-response—functions from data for a specific
location to respond to questions-such as: :
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a. What crops are most likely to provide the highest
return on agricultural investment?

b. What are the water management and cultural practices
which will provide the optimum yield for a selected
crop?

Initially only those parameters (crop, soil, fertilizer,
climate) which have a high degree of interaction with water will
be included in the model. Other vectors such as disease, insects
and weeds can be added as data are available. Sub routines slr-uld

allow one to

a. predict the useable rainfall for a specific location

b. determine the best method of applying water on a
specific soil for a given crop.

A number of important field activities to provide inputs..into
the mcdel and improve its resolution are:

a. JYdentification of important water related variables
b. Characterization of the variables

c. Design of system routines and subroutines

d. Literature search for available data inputs

e. Specifications for field research requirements

f. Execution of field research and refining data inputs
g.  Data inputs and problem solutions.,

(3) Economics - The Economic Research on water management has
been centered at the Logan campus with considerable field work and
data collection being done in Bolivia, Ecuador and El Salvador.
Economic benchmarks are being established in these countries and

various levels of technological management are being subjected to
economic comparisons. See Appendix A for list of publications.

(9) Trainina and Demonstration - Training of counterparts is
a necessary component to any research program in the developing
countries. In addition, the extension of research results to the
farmers must ultimately take place if it is to make an impact.
such training has been underway in Brazil, Chile, Colombia,
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Bcuador and El Salvador. The real value of training was evident
when the Utah team was required to leave Chile and three counter-
parts were viven the responsibility of continuing the research.
purina the change in the political situation, the USU team members
were invited to return to Chile periodically to assist in evalua-
~tion of results and formulating new plans. ‘

The USU experience during the first five years of this
contract indicates that each member of the USU field staff has
a major influence on the professional careers of about two to
three country nationals per year, that an additional dozen or so
men per year receive professional development through frequent
meaningful ‘face-to-face contacts, with perhaps an additional
dozen being influenced by occasional contacts.

A significant start has been made on a number of facets
of the complex water management problem and the momentum of an
ongoing productive project should not be lost. The objectives
are still expedient and it is expected that the priorities will
not be altered substantially. Additional components may need to
be added to complete an integrated approach to -the problem.
However, it is expected that .the contractor will continue work
on the components now accorded a high prioxrity.

2. Significance to A.I.D. Objectives

Soil and water management continues to be one of the key
problem areas selected by A.I.D. for continued attention. It is
also a high priority area of work in'the Missions: and in the
Regional Bureaus. The on-going on-farm water management research
by Utah State University and Colorado State University is-a very
important part of A.I.D.'s effort to deal with this key problem
area and its relativity to improved-crop and_livestock production,
better and more food, enrichment of nutrition, enhancement of
health and progress toward more productive human energy.

Both Utah State University and Colorado State University
have identified and worked on a number of components of the -
‘problem and each has made substantial progress. - Successful
implementation of the findings to date will-not only. increase
food production in Latin America but throughout the world by
further developing the techniques and procedures which have ap-.
plication in other areas. These- results have applicability-to
‘émall as well as medium and large-sized. farms.

The magnitude of the’ problém and the: possible inpact on
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world food production is indicated in the TA/AGR Strategy Paper
of May 1972.

“This research thrust will include problems of
irrigation farming, of agriculture in humid reglons
utilizing natural rainfall, and of grassland agri-
culture where cropping is not feasible. Serious :
constraints on production have been identified in
all three types of situations; but initial attention
. 48 concentrated on irrigation problems. In compari-
son with developed nations, irrigation farming in
IDCs is only a fraction as.productive as it should
be. About 75 million hectares of the arable land in
South America, Asia and Africa are now irrigated,
but crop yields are low. Effective systems of soil
and water management under the types of soils and
climates found in the tropics are imperative to
capitalize on breakthroughs such as the "miracle”
rice package of improved varieties and practices,
and the hich-yield-potential Mexican wheats. These
necessary basic researches have not been undertaken
by international research centers.

"Parming in humid regions requires attention to
water conservation, erosion control, and drainage --

- which are factors that have received almost nc
research attention in the tropics. More than 600
mllllon hectares of arable lands on three continents
are produc1ng the bulk of the foodstuffs in tropical
regions The urgent need for more production must
involve improved ldnd use. Permanently productive
land management systems have not been developed in
the tropics by the application of Western technology,
and original research is required.

"The effective utilization of the 1-1/2 billion
hectares of natural grasslands in the tropics and
subtropics will depend on better utilization of
"limited rainfall and on improved land management.
There has been virtually no research done in this
field; but our U.S. experience and that of Australia
suggests this is a fruitful research field for A.I.D."

A ba51c A.I.D. objective is to assist developing countries
golve their food problem and achieve economic growth as rapidly
and eff1c1entlyfas,poss;blg, commensurate with national objectives.
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The extension of the USU contract is designed to maximize A.I.D.'s
effective involvement in the developing countries' water manage-
ment problems.

3. Relation to Existing Knowledge

The water management researchers at USU have access to
one of the finest collections of scientific irrigation literature
available anywhere. More than 75 years of research experience
in irrigation and drainage have accumulated a significant store~
house of irrigation knowledge. Recently, the library holdings
in this area have been increased substantially and completely
updated under a 211(d) grant (AID/csd-2459), and the accessi-
bility of all the information has been greatly increased by a
computer indexing and retrieval system made possible by the
" grant. The researchers are aware of this cxisting knowledge
and are at the forefront of the new technologies. The research,
however, is not designed to produce new knowledge but rather to
adapt what is known to the site-specific conditions of the -
developing countries and to develop methods to facilitate the
technological infusion necessary to make sure the results are
available, understood and utilized by these countries. Although
designed as an adaptive research effort, the project is certain
to produce information that will extend the knowledge frontier.

4. Relation to Other Research

The water management research contracts at Utah State
University and Colorado State University have similar objectives.
The major difference is the geographical location of the
countries where the research is being done. Because of the
synergistic relationship between these two contracts; close
cooperation has been established between USU and CSU and other
CUSUSWASH universities. A good example is the research on water
law and administration being carried out at both USU and csu.
Through cooperative study, three principal water law systems -
North American (Appropriations and Riparian), the South American
(spanish), and the Near East (Moslem) are being analyzed and
described. In addition, the researchers at the two universities
are coordinating their efforts and presently exchanging research
designs and research results on the following:

" @, Groundwater Recovery

?heofy and models have been developed and tested
for recovering the best quality water in both South America and
Pakistan where percolated fresh water overlies highly saline water.
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b. . Effective Precipitation and Water Requirements

USU has developed several important crop water-use

equations as hecessary components. of. their longer range goals
of determining probable effective precipitation and irrigation
requirements. CSU is testing their precision and use in Asia.

C. Crop Responses to Water and Fertilizer

Much research has been conducted by both universities,
at different geographical locations, under different climatic
and soils conditions, and utilizing different research designs.
Consequently, it is daifficult to compare results. However,
standard designs are now being adopted in order that crop
responses to water and fertilizer may be more readily compared,
and minimized without losing statistical and economic sicnifi-
cance, regardless of the location of the research.

The USU team is doing what is best characterized as
refining the techniques for field experiments aimed at developing
water-nutrient resronse surfaces. TInitial research should have
sufficiently precise data to give rather explicit pictures of
response curves from which ‘the CSU researchers can determine the
best functional forms for an economic analysis of data for
Pakistan and other Asian countries that will be involved in the
extended phase of the project.

d. Evaluation of Irrigation Systems -

A pattern of increasing ccllaboration between CSU
and USU has emerced in the- evalustion of irrigation systems
abroad. This has been due, in part, to increased interest of
CUSUSWASH in the subject of evaluation and in part to A.I.D.'s
evaluation and project assessment efforts such as the evalu-
ation of the NESA irrigation seminars. Considerable attention
has been given at both institutions to the development of a
simylation model to evaluate irrigation systems, includinc the
design and development of new systems and the renovation of
old systems, taking into account: both physical and economic
efficiency criteria.

:  The Utah staff has been using the soil fertility
data collected under the North Carolina State contract, when
establishing ‘field trials in Latin America. Presently, Utah
State is establishing cooperative research on water problems of
tropical soils in Brazil with: North- Carolina State and Cornell

Universities, ang North Carolina in Central Ameriea.
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The work and reports of the International Research
Centers (IRRI, CIMMYT, CIAT, IITA, CIP and ICRISAT 2/) as well
as FAO, UNDP and the Foundations are monitored for information,
support, and possible cooperation. Recommendations for the
Venezuela and Chile experiments as well as some of the corn seed
was obtained from CIMMYT.

The problems incidental to "settling in" -- formu-
lating plans of work, assigning staff and other resources to
programs -- were discussed at semi-annual meetings of the members
of the CUSUSWASH consortium. These meetings have provided a forum
for project directors, program leaders and involved professional
staff and administrators. Member universities of the consortium
have established joint committees to facilitate research plan-
ning and exchange oI information on such subjects as library
improvement, publications, irrigation management; etc. These
committees brought together scientists working on the SCU and
USU research contracts and resulted in an exchange of information .

and joint publications.

The Irrication Management Committee of CUSUSWASH
produced a report on an integrated approach to agricultural
research and development which takes into account the relevant
components. If this concept is used as a general guide, ezch
research program should become a component of a master develop-
ment plan and will result in increased collaboration among
member universities of the consortium.

5. Proposed Work Plan

a. Scope of Work

The range of the research activities falling within
the objectives has been identified by Missions and host countries
and agreed upon by the contractor and TA/AGR. The eight specific
objectives of the program, as detailed above, remain the high
priority items at this time. Though the dynamics of charge may
alter the emphasis and the priorities, it is expected that, with
some minor changes, research on the present objectives of the
program will continue.

g/IRRI - International Rice Research Institute; CIMMYT - Inter-
national Corn and Wheat Center; CIAT - International Center for
Tropical Agriculture; IITA - International Institute for
Tropical Agriculture; CIP - International Potato Centex;
ICRISAT - International Crop Research Institute for the Semi~
Arid Tropics. .
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The water management research institutions in each
of the countries are collaborating with USU on various components
of the program through working agreements as outlined in memo-
randa of understanding and through plans of work. In most cases,
counterfurte have been assioned and are actively engaged.
selected and responsible staff from host/cooperating countries
have visited Logan to seek assistance in analyzing their data
for special consultation or for study. Linkages with several
universities have resulted in close collaboration by USU field
staff in developing research programs and irrigation training
programs. Several courses of study in host countries' insti-
tutions are based on courses taught at USU. The national -
institutions participate in the design of the field program,
execute the programs with technical assistance from USU staff,
and collaborate jointly in the analysis ‘and -evaluation of the.

results.

Tile Missions' primary role has been to identify
areas of high priority interest and to assist in the writing
of the memoranda of understanding. The Missions monitor the
progress and advise the contractor on modifications required to

reflect changing priorities.

b. Program of Work

The program of work to be carried out in the cooper-
ating countries and on campus during the next two years is
described in detail in Appendix A, under each of the objectives
and the segments of the separate components on which work is
under way or planned. The general time frame and level of
effort are indicated in Section 10, Budget Analysis.

6. Research Methodology

In a broad sense water management problems throughout
the world are quite similar. They differ primarily in degree
‘and in their interrelationships with climate, soil character-
4stics, tpopgraphy, type of crop, and sociological and economic
‘factors. The research methodologiss required for problem
‘solving are also similar, varying in relation to the importance’
_of the various factors mentioned above... Present .levels of. .
sophistication should be adequate for most, if not all, of the
research contemplated in this project. A model’ for optimizing
agricultural systems through knowledge transfer has been '
developed and will be utilized. _The model attempts.to disag-
gregate .the environment into significant components which are
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also measurable. It uses crop production as the 1ntegr§tor of
the agricultural system' response to the water management and
cultural program imposed at a specific site. This tool should
aid in organizing available data and investigations. It
should provide a useful outline to guide thought processes

in research development and project analysis and be useful in
data retrieval and analysis.

The research under this project will be oriented toward
field application using standard field plot techniques. Labora-
tory and greenhouse studies will be used to supplement and
support the field research. Because some of the developing
countries are located in tropical areas and have peculiar soils
and rainfall distributions, special management procedures need
to be designed to meet these conditions. Careful consideration
will be given to such contributing factors as size of farm,
availability and type of labor and equipment, type of crop,
-inputs, supporting organizations and sociological. environment
and background.

During the proposed two-yedar extension of the USU
cortract, the procedure for the development of research plans
and the conduct of the program will continue to be as follows:

a. Determine the high priority issues with the
host country and USAID Missions.

b. . Discuss these priorities with the appropriate
host country research agency.

c. Develop a memorandum of understanding with
.cooperating agencies.

d. Assign appropriate researchers.
e. Establish counterpart working relationships.

f. Prepare a detailed research design and plan of
" work for each year.

‘g. Lay out day-to-day field activities.
h. Executz program.

i. Evaluate program.
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J. Feedback results of evaluation for modification
of research components.

7. Researcher Competence

The high level of training, experience and overall
competence of the USU participating scientists is well known
to A.I.D. and has been documented in previous project reports
to the Agency. Eoth the on-campus and field staffs possess
high levels of competence in their areas of specialization.
This has been demonstrated by successful planning and implemen-
tation of research projects in Latin America; by success in
training counterparts in all phases of water management; by
contributions to institution building; by research rublications;
and by advising and disseminating valid research information.
A.I.D. has had a part in the building of this capability
through the 211(d) grant awarded to Utah State to increase its
competence in on-farm water management. '

USU has also developed a foreign language competence
for all staff assigned to the field in Latin America. Capa-
bility in Spanish or Portuguese has been one of the requirements
recognized by the Department of Agricultural and Irrigation
Engineering as essential to the efficient conduct of the field
work. The present field staff and about twenty of the support-
ing on-campus professionals now have excellent language
proficiency as a result of emphasis on the requirement, rein-

" forced by an excellent training program.

The Utah Water Research Labcratory on the USU campus is
new, modern and fully equipped to do all kinds of water-related
research work. The computer facilities (digital, analog and
hybrid) have been used for analysis of the ongoing project data.
The hydraulic facilities, bacteriological and water quality '
laboratories are also available when needed. A ll0-acre
irrigation and drainage research farm is administered by the
Department of Agricultural and Irrigation Engineering and is
being used as a site for testing of the mole plow. This farm
is equipped with irrigation wells, pipelines, pumps, drainage
outlets and other facilities.

Background and surport activities at USU available to
this project also include recognized research and extension
programs in engineering, economics, natural resources and agri-
culture. The excellent library facilities have already been

mentioned.



. 16

8. Contribution to Institution Building

There has been a close collaboration between USU and
host country institutions resulting in formal working agree-
ments as shown in the following table

1hb1e 4 -~ Host Country Institutions having Working

Agreements with USU

Country Institution " Primary Role of Institution,
Brazil Ministry of Agriculture General agricultural de-
(MINAGRI) , velopment
Coordination of Interna-. |  Coordinates collaborative agri-
tional Affairs cultural programs with foreign
(1CINGRA) agencies
‘Secretariat of Internaticnal Coordinates on a cbuntry—wide
Econonic and Techniczal Co- basis interrational technical
operation (SUBIN) of the programs
Ministry of Planning and
General Coordination
Dezartment of Agricultural - Supervises agricultural
Research (DNPEA) research in MINAGRI
Institute for Agricultural Responsible to DNPEA for
Research for the Northeast " agricultural research
(IPEANE) .
Ministry of the Interior General development
(MINTER)
Sao Francisco Semi-autonomous agency
Development Agency (SUVALE) development resources of Sao
Francisco watershed area
Chile Minag. Dept of " Studying many aspects of agri-
Research cultural research Develops
Minary Extensien Dept. technology trgnsfer methods
(SAG) to farmers
Colombia Colombian Agrarian Operates agricultural research -
Institute (ICA) stations throughout country
Colomhian Institute of Administers Agrarian Reformn
of Agrarian Reform (INCORA) .Act and supervises irrigation
projects
Ecuador Min. of Hydraulic Works Opcrates irrigation projects
El Salvador Minag. Div. of Research Oparates experiment stations
o Minag. Div. of Irrigation Operates irrigation projects
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Institution building was achieved in other ways as well, In
Chile, the USU tcam collaktorated with the Catholic University
in curriculum developrent and with the Agricultural Research
Services, La Flatina station. A researcher at the station who
was also a professor at the Catholic University, Mr. Juan Tosso,
recently completed a Master's degree at USU and was available to
‘take over and supervise the Chilean research when the USU team

left.

Other lLatin American officials who have received
_training at USU include: Engineer Jose Yerez, Chief of Ecuvadcr's
Metecrological Service in the Ministry of Hydraulic Works, who
spent three mcnths at Logan analyzing data from his country;
-and Engineer Fabio Carias from the Fonduras Ministry of Agricul-
ture, who analyzed the data from kis country at USU. £n addition,
eleven Brazilians spent three months in training at USU during
the summer of 1972. Throucgh this process, the ongcing research
contract has made a- 51gn1f1cant contrlbutlon to the strengthenlng
of latin American institutions. )

The bibliography of water management literature compiled
under the 211(d) grant has been publicized and is available to
any requesting agencies. Approximately $80,000 worth of labora-
tory.equipment has been located in host country research stations
and three vehicles used by USU teams will be left in the field.

9, Utflization Plans

‘ - Although the contractor's first responsibility is for .
research results, USU realizes that the research must be problem
oriented and that the results must be applicable to the local
problems. Furthermore, the research must be designed to produce
results which can and will be utilized. The researcher may need
to present the results in a practical package and work with
extension personnel to introduce new practices into the field.

In Chile, for example, this utilization was accomplished
by récruiting Hilda CGonzales, Extension Corn SpeClallst, as a
research associate. Mrs. Gonzales and her aides in the Extension
Service (SAG) were influential in locating the eicht field
research farms at strategic, easily accessible places in the
valley where the farmers and others could observe the results.
Mrs. Gonzales was involved with the research and also planned
the field days for the farmers as part of her extension respcn-
sibility. Utilization by nearby farmers was almost immediate
and extension to the more distant areas followed rapidly.
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o similar modi orerandi are part of the contractor's
plans for the continuing project.

10. Budget Analysis

A detailed budget for each component of the work is
presented in the Contractor's proposal for the extension, and the
budget requirement by years for each of the research components
and for project administration and technical backstopping is
contained in the proposal. See Appendix A.

Each component shown in . the above table may have one or
more segments of the research being carried out in one or more
countries. The contractor has made an analysis- of the ongoing
research by component and country. The phasing, level of effort
(man-months) and the budget for each component are shown in the
contractors proposal. See Appendix A.

11. Internal and External Reviews

This project has been reviewed several times by TA/AGR
and by RIGC and RAC. In January of 1972 a special committee
conducted an intensive review of this project and the companion
project at Colorado State. In November of 1972 the project was
reviewed by RIGC and approval for a three year extension was '
recommended. . (See RIGC minutes 11/13/72.) The project was
reviewed by RAC in January of 1973 (see RAC minutes January 8-9,
1973) and was approved for one year subject to provisions which
have been complied with as follows:

1.  The.project has been carefully reviewed by Missions
~ ‘concerned and by TA/AGR

2. Closer cnoperation, joint planning and utilization
of research results has been worked out between Utah
State and Colorado State

3. Research on water laws is attempting to identify the
legal and institutional factors constraining efficient
water use and to form a basis for changing water laws

4. Project aims and procedures have_ been_refined and
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12. Proposing office General Evaluation

The proposing office and the Latin American Regional
Bureau enthusiastically recommend extension of this project.
Utah State University has been effective in its relationships
with USAIDs and with cooperating institutions and scientists.
UsU has been successful in placing qualified men in the field
in a minimum period of time. Part of the cffectiveness of the
men under this contract has been their foreign language ability.

5 The major activity under the contract has been field
research. These results as well as the limited on-campus research
“have been immediately applicable in local programs. gome results
and procedures such as the water use and requirement studies and
water law are finding application not only in Latin America but

in other A.I.D. and international programs.

The University has shown extraordinary ability to

coordinate and utilize its 211(d) grant in conjunction and in
support of. this research contract.

The University administration has given strong support
to this research project and the 211(da) grant. .

TA/AGR strongly recommends.extension of this contract.

~ Omer J. Xelley, Oirector
_Office of Agriculture

/QéZ%d%“”((7%%Zz4£:ﬂb2?g‘

" Dohald Plucknett
Pechnical Specialist .

) ) L .’ .
~- ...( \./"1.'.'/:‘:'1‘,;.'

J¢ B Cordaro
Chief, Program pivision




PROCRAN BUDCET FOR THE 312 MOXTH PERIOD BECINNING APRIL 1, 1974 -

Description

Progras Man Salary Consult Yringe Overhead Travel mivanco Otho.r Iguip. Tetals
¥o. Months Saneilcs Dirace Magevial
. 1t Cosse Suprlias

3 Water Conservation:

Determinacion of i

Useable Rainfall 30 43,740 6,690 19,980 9,510 9,510 3,890 3,780 93,100
2 Water Conveyance:

Irrigation Water . ’ H .

Hessuring Structure 12 18,000 2,880 10,800 800 800 760 4,060 33,100
3 Dra!r;age Resesrch [ 8,740 1,330 3,990 1,900 1,900 . 380 740 19,000
4 Land Preparation - - . !

and Crading 8 11,680 3,800 S,340 * 1,770 1,770 300 2,340 23,400
-3 Water Applications

Trrigacion Tiaing

and Selection of

Method 3 49,260 7,700 22,990 .10 7,710 2,080 7,260 104,700
¢ Integration of .

Water Use Factors

into a Productive

Cropping System S 80,270 4,000 12,210 36,650 14,450 12,450 3,490 . 10,980 124,300
7 Wacer Qualicy and )

Salingty Control k .

Rescarch 19 28,530 . . 4,430 14,600 4,210 4,210 1,210 . o 60,300
8- Institutional Factorst

Water Law Facilitaters

and Inhibicors 8 11,680 1,780 5,340 2,540 2,360 . 310 1,010 . 25,400
9 AMainiscration 18 29,000 4,640 17,400 4,000 4,000 - 1,160 2,300 62,300

Totals . 189 280,900 4,000 137,050 £6,890 44,9%0 11,9%0 33,780 603,000

43,460

tSocio-economic research will be part of the above activities.



?_!OGMH BUDCET FOR THE 12 NONTE PERIOD BECINNING APRIL 1, 1,75*

Progran Dascription ¥an Salary Conaule Tringe Overhead Travel Allovance Other Lqul) ! cetals
%o, M¥onths Bencliits ) Dicect Materisd |
Costse Supplies

1 Water Conservationt
Detcraination of . v
Useabls Rainfall 3 51,000 8,160 23,300 7,000 7,000 1,500 2,080 100,005

2 " Water Conveyance:
Irrigacion Water
Measuring Scructurs 12 19,000 3,050 11,500 600 600 1,500 3,730 40,000 |

)

3 Drainage Rescatch [ 9,300 1,400 4,200 2,000 2,000 300 800 20,000 H

3 Land Preparacion 10 15,500 2,500 7,100 1,400 1,400 300 800 29,000
and Crading .

3 Water Applications
Irrigation Timing
and Selection of
Method 33 52,200 8,200 24,300 . 5,000 9,000 2,000 .2:300 104,000

é Integration of !
Vater Use Factors '
into a Productive
Cropping.Systen 50 17,400 3,000 11,800 35,300 8,000 15,000 5,000 14,300 170,030

? Saliaity Control . .
Rescarch 22 35,000 3,400 18,000 1,000 2,500 400 1,700 64,90

Institutional Factorss
Water Lav Facilitators ¢ .
and Inhibitors ] 14,000 2,500 7,400 1,300 1,000 300 1,300 23,00

9 Adainistration 18 31,000 4,900 18,400 4,000 4,000 1,000 1,700 §5,000
Totale 193 304,400 3,000 47,910 149,500 30,500 42,500 . 12,300 29,890 420,000

#Socio-economic resesrch Will be part of the above activities,




PROGRAM SCHEDULE AND
ALLOCATION OF RESOURCES

PROGRAM 1 - Determination of Useable Rainfall

ACTIVITY

1974

1975

1976

1977

~. Rainfall Probabilities

- . Determination of Effec-

tive Rainfall

.. Determination of Effective

Water Storage Capacity

= Evapotranspiration Under

Stress

.- Increasing Soil Moisture

Depth

— Determination of Total
Probable Available

Rainfall

= Supplemental Irrigation

1978 ‘[

$X1000

80 -
PROGRAM 60
BUDGET - 40
20

USU LABOR MOMAN

BUDGET NIHS
50
40




PROGRAM 2 - Irrigation Water Measuring Structure

PROGRAM SCHIENILE AND
ALLOCATION OF RESOURCES

ACTIVITY.

1974

1975

1976

1977

1978

Literature Revici:

Design
Construction

Field Testing

A

Modification
Promotion
$X1000
80 -
PROGRAM 60
BUDGET 40
20
USU LABOR MAN
BUDGET MONTHS
50
40
- 30-




PROGRAM SQ{EDULE AND
ALLOCATION OF RESOURCES

PROGBAM 3 - Drainage Rescarch

ACTIVITY 1974 1975 1976 1977 1978
Mole Plows
' .
$X1000
80
PROGRAM 60
BUDGET - 40
20
JSU LABOR N
BUDGET MONTHS
50
a0
30.
20
10 i




PROGRAM SQHIDULE AND
ALLOCATION OF RESOURCES

PROGRAM 4 - Land Preparation and Grading

ACTIVITY 1974' 1978 1976 1977 1978
= Seed Bed Preparation
= . Grading
1
$X1000
80 -
PKOGRAM 60 - N
BUDGET 40
20
USU LABOR I-D.MAN '
BUDGET TONTHS
S0
40
30-
20
mn




PROGRAM SCHEDULE AND
ALLOCATION OF RESOURCES

PROGRAM 5 - Irrigatior Timing and Selection of Method

ACTIVITY 1974 1975 1976 1977 1978

Water. Application Effici-
ciency

How to Irrigate

Sux;plemental Irrigation

$X1000

80 -

PROGRAM 60

BUDGET 40

20

USU LABOR  OMAN

BUDGET




DR R AT

PROGRAM 6. Integration of Water Use Factors'
ACTIVITY 1974 1975 1976 1977 1978
Yicld Response Surface
Model
water-Fertilizer-Crop
Variety Studies
Researching the Mef,hods
P et
$x1000'1 - 174,500 170,000
80
PROGRAM €3
BUDGET 40
20
. 1USU LABOR m@s
UDGET '
B 50
40
30-
20




PROGRAM SCHEDULE AND
ALLOCATION OF RESOURCES

PROGRAM 7 - Salinity Control Research

ACTIVITY 1974 1975 1976 1977 1978
Ficld Rescarch Technology
Development for Salinity
Control —
Drainage Manual
§X100 - r—
80 ' :
PROGRAM. 0 T
BUDGET 40 ’
20
- USU LABOR V}D&(ul\TNlS o __i__ N SE—
: BUDGET Badad f——s B e
:B S0 Ty —
- 40 ) P Sy B T T
=30 _--,M_% = —
20 e ——————————p—— T e
10 e PRSI S




PROGRAM SCHEDULE AND

y

ALLOCATION OF RESOURCES

PROGRAM 8 - Water Law

‘ACTIVITY 1974 1975 1976 1977 1978

Central American Study

Informal Practices

Evaluation of Facilitators
and Inhibitors

$X100

PROGRAM 60

BUDGET 40

20

WsU LABOR MAN

BUDGET




PROGRAM SQEDILE AND
ALLOCATION OF RCSOURCES

IAOGRAM 9 - Administration

10

ﬁcnvnv ’1974 1975 1976 1977 1978
. b
Field Supervision
Planning
Programming
Budgeting
Personnel Administration
Liaison
ctc.
!
$X100
80
PKOGRAM 60
BUDGET 40
20
USU LABOR - MAN
BUDGET MONTHS
50
40
30-
20 o

»
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9316429 @
i

PROJECT STATEMENT

Date: October 12,1973 g,

A, PROJECT SUMMARY
1, Statistical

Project Title: Water Management Research in Arid and Sub-Humid
Lands of the Developing Countries --Asia
New or Extension: Extension - Two Years
Contractor: Colorado State University
' Fort Collins, Colorado 80521
Principal
Investigators: W. Doral Kemper, Project Director
Gilbert L. Corey, Field Director
Durations: Current contract -~ June 1968 to March 197k
_ Proposed extension - April 1974 to March 1976
Funding to Date: $2,203,6k9 - Current contract to 3/31/7h
Estimated . ' | .
Additional Cost: $,150,000 - Proposed extension to 3/31/76
Funding by Fiscal Years: 1974 - $560,000
1975 - 590,000 < E97.
. ' -~ 20~ 6
Technical Specialist: A, Alvin Bishop / 1 L
Alternate: Donald L, Plucknett T 5-;/_
N

2. Narrative

This project will expand upon and intensify the ongoing A.I.D./CSU
research program (Contract AID/csd-2162), The basic objective to develop
research information and scientific expertise in on-farm management and
associated farming practices that are applicable to sub-humid areas in
developing countries, Due to economies of scale and specialization that
could be achieved by pooling the resources of expericnced westernﬁni—
versities, a consortium of four universities - known as CUSUSWASH—" was
formed. This organization and A.I.D. have been used to review the projcct
objectives to sharpen and limit the research to deal with increasing the
T/ Council of U.S, Universities on Soil and Water Development in Arid and
= Sub-Humid areas. :
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productivity of water and integrate the various components being carried
~out by Colorado State University and Utah State University to rcduce
duplication and magnify the transferability of results,

CSU was initially assigned the Near East-South Asia, with Pakistan
selected as the study area from which would contribute meaningfully to
all arid and sub-humid developing areas of the world. During the initial
period of the contract, efforts were directed to on-campus research and
establishing a sound basis for linkages with Pakistan agency and univers-
ity personnel, These linkages were established and a very substantial
field research program in Pakistan has been in operation for more than
a year with considerable participation by USAID/Pakistan and the GOP,

During the two year extension period, emphasis will be on the sub-.
humid water management problems typified by the Indus basin irrigation
system of Pakistan where ongoing work is making substantial progress.
Cooperative studies are also underway at the Cantho University site in
the Mekong Delta to provide guidelines for managing water for increased
crop production on heavy clay delta soils, The project activity is now
substantially in the field. The four man team (two agricultural engineers,
an agronomist and an agricultural economist) will be continued in Pakistan-
and the soil-water advisor will be continucd in Vietnam. Techn.cal back-
stop support will be provided by TDY of CSU staff and relevant on-campus
research,

The major irrigation water management problems in Pakistan have been
identified. Govermment of Pakistan and USAID/Mission spokesman agree that -
the r:ajor bottleneck to improving irrigation efficiency is at the on-farm
and terminal watercourse level, The eight specific objectives for the
research have been worked out ard agreed upon by TA/AGR, CSU and USU.

The work at both CSU and USU is directed at these problems. (See Proposal
attached Appendix A and Expanded Narrative Statement)

Efforts to help Pakistani scientisis solve these problems will focus
on on-farm water management constraints, The major irmputs will come from
the scientists in the CSU field party already on duty in Pakistan., Other
scientists in agronomy, civil engineering, sociology, volitical science,
law and the field party counterparts qn campus will contimue to serve in
a supporting role as part of the .shift of effort fror: the campus to the
field. '

The project extension will continue to focus on the implementation of
specific objectives in an in-country effort to solve on-farm water
management problems, The field professionals will work closely with host
country agency and university personnel. BEmphasis will be on an inter-
related problem-solving orientation rather than on separate discipline
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efforts. While many disciplines will be involved, the key inputs to
this process will come primarily from a continuing interaction cf CSU
and Asian scientists trained in agricultural engineering, agronomy,
economics and sociology. In addition, particular expertise ir the
CUSUSWASH universities will be drawn upon to meet program requirements
in host countries,

Many of the water management problems for large areas of agricultural
land are typified by the Mekcng Delta, Monsoon rains often bring annual
flooding of these lands allowing the production of crops such as fluating
rice but preventing the use of higher yielding varieties and most other
crops, During the remainder of the year these lands become dry usually
preventing crop production unless irrigation is available, Studies

_relating to the water management problems of these heavy clay delta soils

was started during the past year with a cooperative project involving a

large number of interested agencies (sece project agrcement attached Appendix

B). TA/AGR, through its contract with CSU, is supplying one professional
for assignment in Vietnam to fulfill its agreement obligation,

EXPANDED NARRATIVE STATEMENT

1, Background, Objectives and Progress

The : 1proposal =~ .~ " is.a request for extension of the
ongoing A,I.D.-funded water management research project at Colorado State

‘University (Contract AID/csd-2162), The nature of the project is speci-

fied in detail in the proposal, the contracting documents -and in CSU's
subsequent anmial reports,

a. Background

To accelerate finding practical solutions: to pressing water

management problems, the Government of Pakistan - some ycars ago =--
requested technical assistance from the United States. By agreement,

between the U.S. and the Government of Pakistan, it was- decided that
Colorado State University would provide assistance by supplying a. team
of scientists who would work with Pakistani institutions on research to
improve water management. However, the agreement between A.I.D., csu,
and USU had a broader objective which was to develop through research

an increasing fund of information and expertise-in water. management and
associated farming practices which could be applied to sub-humid lands
in all developing countries. It was obvious-that the- broader. objective -
of developing water management principles adapted to.the:whole range:of
so0il and climatic conditions would be accelerated if all-the universities -
providing water management research assistance to foreign countries
pooled their information and coordinated their programs.- A formal frame-

work for accomplishing this coordination was. established in the form of
CUSUSWASH,
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In general, CSU will address its efforts to specific needs of
the Asian countries and USU to needs of the Latin Americzan countries,.
However, th2 physical and socio-economic variables involved in each
study will be carefully characterized to increase the extent to which
the findings und resulting technology can be transferred successfully
to other developing countries. Efficient research plot designs have
been studied and adopted in comnon by the two universities, which will
allow direct comparison of yield response surfaces to water and ferti-
lization from the various countries where such studies are in progress,
Coordination of studies at the two universities occurs through discussion
of research results and plians at least every six months, through exchange
of reports, and through joint development of work plans, ‘

. Utah State University is in the process of developing models
which will eventually provide guidelines for optimizing crop production
through management of water and other essential inputs, CSU personnel
will participate in testing and refining these models by designing .
their research to elucidate cause and effect relationships and to obtain
carefully characterized correlations between management, climate, soil
and yield variables, Planning, on site and evaluative consultation .
between staffs of the two universities is an integral part of the
cooperative development planned for this model,
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About 30 million acres of land in the Indus Valley of Pakistasn
are irrigated by the world's largest irrigation system -~ the initial
‘system, initiated 150 years ago, encompassed more land than could be
irrigated adequately with water available, The btenefits derived per
 unit of water have been smaller than in most other irrigation systems.,
The main reason for the low water use efficiencies appears to be the
limited amount o technology used by the farmer, As in many of the
‘other arid and sub-humid developing countries, land leveling, ditch
lining, and proper location and design of farm ditches and irrigation
structures have been incorporated on almost negligible portions of the
total system resulting in a small percentage of the diverted water
‘reaching the field, :

In many instances irrigation serves only as insurance against
complete crop failure. In most of the Pakistan system, proper irrigation
combined with good fertilization, cultivation and high yielding varieties
has not been used to attain the tremendous production potential available.
Part of this failure to adopt new technology is probably due to the
limited resources of the farmers, 61 percent of whom farm areas of less
than 7.5 acres, operate near the subsistence level, and do not generate
much capital for major improvements. However, since water use'efficiency
is also low on the larger farms, it must be concluded that one or more

of tie following may apply:

1) The technology from developed countries for
increasing water use efficiency has nst been
adequately adapted and disseminated to prospective
users. - ‘

2) This technology is not applicable to the physical
' and socio-economic conditions of the developing

country.

3) The farmers have not been convinced that their
- dnvestment in this technology will bring them a
good return,

h) The farmer has not had the technical support,
.capital, or the credit to initiate the improve-

ments,
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To focus on water management problems where future development and
control of river basin systems appears to be eminent and feasible, CSU
has also embarked on a cooperative field study in the Mekong River Delta.

Some of the world's greatest rivers are still relatively unharnessed
with huge quantities of water flowing to the sea and flooding their
deltas during monsoon seasons. As the floodwaters leave the confines of
the river channel their velocity decreases and the coarser sediments
settle out on and near the banks. The finer sediments remain in sus-
pension longer and constitute the major portion of the surface soils which
lie some distance away from present river channels,

The Ilood season often offers opportunities to grow low yielding crops
such as floating rice, but the unregulated water depti: generally precludes
the growth of the new high yielding rice varieties. During the remainder
of the year the climate of these river basins and their deltas is often
subhumid and growth of crops requires irrigation. Reservoirs in the upper
reaches of these rivers have the potential to control the flooding and
to supply water during the dry season and for irrigation in the lower
deltas to produce electric power. Since the highest photosynthetic
potential occurs during the dry season and since water control could allow
three crops per year instead of one, water control on these deltas could
be one of the world's greatest potentials for increasing food production,

However, the heavy clay surface soils of these deltas have an
unstable structure which tends to disintegrate, destroying the larger pores
when flood irrigated. The resulting soil has low water and air permeability
and is often an unsatisfactory rooting media for upland crops, Drying of
the sulphate portions of these deltas incrcases the acidity of the soils to
points not tolerated by crops. Consequently, there is an urgent need to
evaluate water management technologies and cropping systems to selecct those
which are best adapted to heavy clay soils, )

Realizing this need, the Regional Economic Development Office of AID/-
Bangkok, USAID/Saigon, TA/AGR, The Mekong Committee and Agencies of the
Goverment of South Vietnam developed a "Memorandum of Understanding"

(See Appendix B) supporting a research program at Can Tho University in
the Mekong Delta to obtain the desired information. Colorado Stote
University in accord with their Contract with AID are supplying a water
management adviser to this project, who was stationed at Can Tho University
in June of 1973. A tropical soils adviser will be furnished at a later
date by the University of Hawaii. The director and many of the staff

for the project will be drawn from Can Tho University.,
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b, Objectives

The basic general objective of the ongoing research effort has
been to increase food production in the arid and sub-humid lands of the
developing countries, Health, mutrition and productive human energy
are all related to the food people eat, Increased quantity and better
quality food are possible through improvement of on-farm water manage-
nment practices and the integration of these with other applicable manage-
ment and cultural systems. The research has been directed to on-farm
water management problems of arid and sub-humid land, with the research
findings being applicable in principle to other developing countries with
similar environmental conditions. The improvement of water management
practices is a necessary condition to obtaining optimum economic returns
from.limited available water resources and from such inputs as manpower,
improved seeds, increased use of fertilizers and pesticides, and modi-
fications in the legal and associated institutional structures governing
irrigated agricultural production in these developing Asian comatries,

"The following set of specific objectives was designed to solve the
water management problems which AID, USU and CSU have observed as being
in the primary constraints on efficient water use and crop production in
developing countries."

1. Development of knuwledge and data on how best to conserve and
utilize water falling on the land as rain and the most efficient means
of supplemanting needed soil moisture by limited amount of irrigation
water, ' '

2. Development of knowledge and data that can be used for the
economic design and construction of water conveyance and-delivery systems-
including structures ror control and measurement of irrigation water.

3. Development of surface and subsurface water removal systems
to minimize the hazards resulting from surface flooding and high water
tables,

k., Identification of important factors to be considered in land
preparation and leveling of the various irrigated soils in the major
climatié zones and the relationship of these factors to water management,
erosion, water infiltration, and good land use and cropping practices,

5. Development and adaptation of methods of water application,
including %ime and amounts, which are suitable and efficient for different
soils of varying physical properties (water-holding capacities, intake
.rates, etc,) with major crops. ,



Pe 7

6. Integration of these water-use factors into productive cropping
systems consistent with farm size ‘and available farming practices,

7. Wiere water quality, soil salinity and ‘exchangeable sodium
are problems, means will be developed for increasing crop production by
using amendnents and management practices which will improve water and
80ll properties and by using salt-tolerant crops.

8. The identification of -institutional and policy factors (legal,
social, economic, religious, manpower, credit, education, etc.) which
influence efficient distribution, management and utilization of water on
the farm level,

Emphasis of the CSU studies in Pakistan is primarily on objectives
2, 3,4, 5 6, 7 and 8, The CSU Vietnam studies contribute primarily to
objectives 3, 5 and 6, -

¢, Progress to Date

The research to date has been aimed at a number of the components
of ‘the many faceted water management problem, Because of the constraints
most of the early research was conducted on campus but in the past 18
months extensive field research has gotten under way., The emphasis and
significant results have been concerned with three broad areas as follows:

1, Diagnosis of Problems

Surveys and studies conducted by CSU cooperators in Pakistan
have 1dent1f1ed the following problems: (a) inadequately designed and
"maintained watercourses are responsible for losses of from 10 to 30% of
the irrigation water taken out of the canals for specific fields; (b)
in many cases, most of the water applied in the field is passing through
the root zone rather than being used by the crops due to irregular soil
surfaces and inadequate knowledge of the crop needs and water delivery
rates; (c) in slowly permeable soils irrigation water often stands on
the surface for from one to five days, resulting in excessive evaporation
losses and sealing the surface against entry of oxyzen to the root zone;
(d) the units of increased production per unit of water used are known to
be considerabley greater for Mexipak wheat irrigated at tillering than
for irrigations at other growth stages but -the present irrigation and
cropping systems do not allow the farmer to take full advantage of this
water management possibility; (e) low recovery raotes of fertilizer nitro-
gen are cormon for summer crops on basin flooded plots in Pakistan ‘conpared
to recovery rates on furrow irrigated plots in the U,5.; (f) poor stands
of summer crops are common and often due to inadequate water for germina-
tion, impenetrable crusting, or salinity; (g) salinity of groundwater



p. 8

-from a tubewell often increases with continued pumping to the level where
the water is hazardous for crop production; (h) continuing increases in

which will lead to more intensive agriculture and more productive employ-
ment opportunities; (i) many of the potential benefits derivable from
improved water management require flexibility in timing of water and
maintenance of water courses which are not available within the present
irrigation rules and water user associations,

2. Development of New Technology or New Practices

. In tais area of research, the soils and crops have been studied
to obtain data on the chemical, mineralogical and fertility status of the
soils, Soil samples collected in Pakistan were analyzed at CSU. Permea-
bility, moisture retention and the relationships between fertility and
salinity have been studied. It has been found that application of phos-
phorus will overcome some of the depressing effects of salinity,

A mathematical model and computer program were developed to
account for the effect of bicarbonate and other ions on the Na/Ca ratio
of irrigation water equilibrated with calcareous soils, which improves
guidelines for determining whether these waters should be used,

Dissolution rates, as water passes through beds of gypsum
fragments have been determined as a function of flow rate, fragment size
and ion content of the initial water, This data shows the feasibility
of applying gypsum to fields by passing irrigation water through enlarged
sections of the watercourse containing pit run gypsum, thereby avoiding
crushing costs which can be over Log of the total cost of gypsum in
Pakistan,

Wetting slowly under capillarity has been shown to retain more
large size pores in soil and to reduce the crust strength of svil as
compared to soils brought quickly to saturation. This finding identifies
furrow irrigation, in place of basin flooding, as a means for maintaining
better structure, aeration and rooting media for crors.

On-campus studies of engineering structures for control cr
management of sediment in irrigation canals; techniques to maintain
water quality and reduce salinity; and skimming wells to recover the
fresh water overlying the salt water of many aquifers in Pakistan are
now ready for detailed a2nd extensive field testing. The full development
of the groundwater resource and the necessary conjunctive use of ground-
water and surface water will be facilitated if the skimming well is

successful,
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Fleld studies of land leveling and waiercourse improvement
are underway. One year's data from the land leveling plots indicate
more uniform stands and substantially higher yields on the leveled

lands,

Methods for producing social change by economic incentive or
by removal of constraints are also being researched by CSU btoth on campus
and in the field,

3. Implementation and Evaluation of New Technolqu

: Interdisciplinary research in this area has been directed
to the activities required to implement solutions' to water management
problems, and in addition to identify the constraints in -implementing
the new practices, An educational and training film on land leveling
has been developed as a part of the activity, Interdisciplinary re-
search is also directed toward improving human and institutional
capabilities for adopting technological change, :

and socio-economic problems, and evaluation of benefit/cost ratios. These
improved watercourses will then serve as large scale study units on which
promising new water management technologies can be tested against tradi-

tional technology optimum under conditions of reasonable water Ssupply and

leveled land,

Economic analyses on the water courses have been'pléﬁned to
evaluate the research results before introducing the new technology to
additional areas,

To date the research has produced a number of‘publicatibns and
special reports as shown in Appendix A,

2. Significance to A.I.D, Objectives

A,I.D. resources are being concentrated on a limited number of priority
development problems -- one of these key problem areas of concentration
is ¥Management of* Soils and Water." 1In irrigated areas, improvement of
the water management capability on the farm through adoption of modern
irrigation applic-..ion and scheduling techniques has immediate pay-off
in the developing countries, It will generate more Productive.- employment -



p. 10

for the farmer and provide employment opportunities for local labor.
Undoubtedly this will have a positive impact on the quality of life for
the landless laborers, subsistence level farmers and village artisans
who are among the most undererployed groups in developing countries,
Lacking is the technical manpower which rust be trained for the task.
Improving water management on the extensive areas now irrigated has
tremendous potential in improving uniformity and density of crops and
ylelds as well as increasing yield per unib of available water. This
is translated into more food of better quality for the health, nutrition
and energy requirements of the low income farmers.

The significance of this project is that its successful implementation
will not only increase food production with the associated health, nutri--
tion and energy implications but will develop techniques and procedures
which can be applied in other areas of the world. Accomplishments of
this project, when transferred to other areas, will make possible the
utilization of A.I1,D. resources at an accelerated rate. ‘

3. Relation to Existing Knowledge

The researchers are well aware of the vast storehouse of knowledge
related to water management produced and practiced primarily in the
deveioped countries. Recent advances in the science have placed the
developing countries at a greater disadvantage but also have increased
their potential. Therefore, the primary thrust will continue to be
toward adapting the new knowledge to the problems common to the develop-
ing countries (adaptive research), The existing knowledge of water
" scheduling, methods of water application, conjunctive use of ground and
surface water, proper amount and timing, land forming, vatercourse improve-
ment and many other practices and problems must be studied in relation
to their applicability and acceptability (physical, social, economic, etc.).
The studies are certain to yield data that will more clearly define the
production function for various crops (yield vs. water and fertilizer)
and thus fill a known deficiency in the existing knowledge base, The
developing country also will benefit from the greatly increased production
made possible by better utilization of the water resource.

k. Relation to Other Research

Alclose cooperating relationship in water management research has been
established with the other universities involved in CUSUSWASH, particularly
with Utah State University. Specific examples of the spinoff effect of
the CSU research project in relation to other research include the folleow-
ing: a) Synergistic relationships with Utah State University; b) encourzge-
ment of researchers at Pakistan Agricultural University to develop their
latent research potential; ¢) complementary research with FAO and the
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and the United Nations regarding law and related institutions. These
examples are presented in brief form below:

a. Synergistic Relationships with Utah State University

Water management researchers from the two institutions maintain
continuing contact on research matters concerning all developing countries,
The researchers meet twice a year at regularly scheduled intervals to
give formal presentations with regard to water management research activi-
ties and accomplishments at home and abroad. In addition, individvals and
comittees meet more frequently on specific mutual problems. USU research
activities in Latin America have involved not only arid and sub-humid areas
but in addition they have accumulated significant data on crop response and
other related information from humid areas., These latter data will be
of particular value to researchers if CSU moves into consideration of
water management problems in the more humid countries in Asia,

While each University operates in different geographic areas of
the world - making joint analysis with the country of needs and require-
ments, estatlishes its own set of objectives and work priorities, and
functions under a contract agreement with A.I1.D., an increasing amount of
research data, papers and reports are being exchanged. Detailed face-to-
face discussions between University scientists on intricate research topics
have begun to bear fruit. Increased exchange of scientific and research
information concerning water management research will be coordinated with
each University to the most meaningful extent. Researchers at the two
Universities are coordinating their effnrts and presently exchanging re-
search results on the following:

1) Groundwater Recovery

Theory and models have been developed and tested for re- _
covering the best quality water in both South America and Pakistan where

percolated fresh water overlies highly saline water,

2) Evapotranspiration

USU has developed and refined equations to give better pre-
diction of water use by plants in South America, CSU plans to test these
equations to determine their precision and practical use in Asian countries,

3) Crop Responses to Water and Fertilizer

Much research at different geographical locations, under
different climatic and soils conditions, and with different research
designs, is being carried out by both Universities. Consequently, it is
presently difficult to compare results, However, standard designs -
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resulting from evaluations of the various designs used - are now beirg
adopted in order that crop responses to water and fertilizer may be more
readily compared, and cost minimized without losing statistical and
economic sigrificance, regardless of the location of the research,

The USU team is doing what is best characterized as refining
the techniques for [ield experiments aimed at developing water-nutrient
response surfaces. Initial research should have sufficiently precise
data to give rather explicit pictures of response curves from which
researchers can then determine the best functional forms for economic
analysis of data for Pakistan and other Asian countries that may be
involved in the extended phase of the project.

L) Furrow Irrigation

USU researchers working in the Aconcagua Valley of Chile
found that furrow irrigation and associated fertilizatior. and seeding in
ridges practically doubled yields for acceptors of this '.echnology.
Political factors led to evacuation of this research term, but CSU re-
searchers, aware of this work, are irolementing this technology on '
watercourses in Pakistan, They are also determining tne improved soil
structure and decreased NOj leaching derived from furrow irrigation in
laboratory studies to decide whether deep furrow irrigation is one of the
best possibilities for handling water in heavy clay soils,

5) Water law Legislation and Water Use Organizations

Attached n Appendix A is a description of the legal studies
being conducted which zre designed to identify, compile and analyze
the water laws and administrative institutions and procedures for the
allocation, distribution and control of water resources in Pakistan
and the Andecan Pact countries.

In summary, the potential exists for further increasing col-
laboration in water resources management research between the two Univer-
sities. The results of such collaboration during the. next tuwo-year
period will lead to the publishing of water and soils management manuals;
completion of specific research data with published conclusions; a more
motivated and oriented instituticnzl building program; better facilities
and research data ror training of developing country scientists for
specialized water management research tasks in their home country;
establishing and maintainine stronger linkages with developing countries
through improving their competence and confidence in this field; and
finally, improving the image cf the United States by helpigg developing
countries recach a level in water resource development and management
where they can carry on themselves.
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b. Encouragement of Researchers at Pakistan Agricultural Univérs@&x

Periodic visits to the University of Agriculture, Lyalpur campus
by CSU on-campus researchers have provided numerous opportunities to
enhance the latent research potential in a number of their departments
that have relevance in water management research. The greatest degree
of interaction between researchers at the two respective universities
has been developed between the Departments of Economics and Sociolcgy
faculties, The Lyalpur faculty is divided into five separate departmerits:
1) Agricultural Economics; 2) Rural Sociology; 3) Farm Management;

4) Agricultural Marketing; and 5) Cooperative and Credit. Dr. Haider Ali
Chaudhry, a rural sociologist by training, serves as Dean of the Faculty,

After several years of staff develdbment, primarily through over-
seas graduate training, this Faculty now constitutes the best single
resource for agricultural economics eduzation in Pakistan. Several
problems, such as excessive teaching loads and a shortage of research
funds, reduce its preeminence in the area of agricultural economics
research, Nonetheless, even where research is concerned, this Faculty
stands among the leaders in its field in Pakistan. The Faculty has ten
agricultural economists and several sociologists in addition to the Dean,
who holds a Ph.D, degree,

¢. Complementary Research with FAO and the United Nations

The Legislative Branch of FAO under the direction of Dr, Danti
Caponera is engaged in water legislation research policy formulation,
systems descriptions, and information dissemination through seminars,
publications, and short-term consulting trips. Recently, FAO has r=-
vised ard republished "Water Laws in Moslem Countries" by Cavonera
published originally in 195L, The research at CSU on Pakistani water
laws is of mutual interest and benefit to both institutions and comple-
mentary cooperation has been established. Dr. Radosevich will complete
.@ one year assigmment with the United Nations soon and return to CSU

to continue this researgh.

A similar relationship exists between CSU and the Water Resources
Sections, Water and Transport Division of the U.N. Secretariat. The
Section likewise is engaged in dissemination of materials and providing
assistance on water legislation and institutions, The Section, through
UNDP projects and through direct requests, assists over 20 nations with
vater policy and code formulation. The work of the consortium through
the related and joint efforts of CSU and USU researchers is complemen~
tary to the efforts of the U,S., and exchange of information and materials

continues to be of mutual advantage,
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S« Proposed Vork Plan

a. Scope of Work

Jtudies of the CSU Team, their cooperators and other Pakistani
water managcment researchers have identified several water management
technologies as having potentially high cost benefit ratios in Pakistan,
These include water course improvement; land leveling; tailoring water W
applications to meet plant needs and soil capacity; furrow irrigation
for better stands; better soil structure; improved fertilizer use and
better oxygen supply to piant roots; achieving better Quality and more
- timely water by small, properly designed "skimming wells"s and amend-
ments and cultural techniques to permit the use of saline and sodic
vaters, '

Many of these technologies are sufficiently well developed to
warrant testing and evaluation under actual watercourse and farm
conditions, Realizing this, the USAID Mission in Pakistan was given
support to the development of two project agreements wherein field
scale and socio-economic factors can be evaluated. They are the MONA
Proposal and the SHADAB Proposal. The details of these two endeavors
are outlined in Appendix A pg, 7 and 8. In addition, the CSU Team in
Pakistan and the backstop support on the CSU Campus at Ft. Collins
will continue to conduct research and field trial experiments to refine
the technolegy of the afore-mentioned list of water management factors,
The details of this proposed work is found on pg. 10 through 38 of

~ Appendix A,

.One soil scientist has been vorking at Can Tho University in the
Mekong River Delta. A cooperative agreement has been developed to
cover this research on management of the heavy clay delta soils (See

Appendix B).
b. Program of Work

Appendix A, "Summary Schedule of Ongoing and Proposed Research"
PPe 67-7h, shows the program of activities to be undertaken during
FY 74-75 and FY 75-76 of the project. As shown in the table, a sub-
stantial research effort is going forward in Pakistan and an essential
supporting program is underway on campus, In addition, a moderate
beginning has been initiated in Vietram which will be continued. The
table identifies the major elements of the work along with the intended
level of effort, The detailed program of activities is contained in
the contractors proposal (Appendix A),
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6. Research Methodology

The research methods to be employed by the contractor have been
developed jointly by CSU, USU, TA/AGR., USATDs and the cooperating
institutions of the countries involved. The annual CUSUSWASH reviews
have provided imputs from other western universities so that a full
scale coordinated research program is in progress. The details and
methods being used by the contractor are described in the proposal
(Appendix A) and the annual reports,

7. Researcher Competence

The high level of training, experience and overall compectence of
the CSU project participants has already been documented in detail in
previous project reports. Relatively recent additions to the group of
project participants, who have assumed major areas of responsibility,
include the following: D. W. Kemper (Project Director), D. B. McWhorter
(CSU Project Investigator in Agricultural Engineering), R. L. Tinnermeier
(CSU Project Investigator in Economics), G. E, Radosevich (CSU Project
Investigator in Law/Economics), C. DeMooey (CSU/Pakistan Field Party -
Agronomy), W. Clyma (CSU/Pakistan Field Party - Agricultural Engineering),
J. Eckert (CSU/Pakistan Field Party - Economics) and Sidney A, Bowers
(CSU/Vietnam - Advisor in Vater Management for Cooperative Heavy Clay

Soils Project).
8. Contribution to Institution Building

Under this contract there has been close collaboration with host
country institutions, agencies and personnel -~ with the. purpose of
upgrading the institutions and leaving a permanent impact., The project
has contact with practically all Pakistani agencies which have interest
in irrigation water nses; project personnel have acted as advisors
.04 the agencies' research and operational programs. Formal agreements
have been developed as needs arose, Agencies and Institutions with which
CSU has made useful contact through the project include:

Sind Agricultural University -~ Tandojam

University of Punjab -~ Lahore :

Northwest Agricultural University -- Peshawar

Soii Conservation Service -- Rawalpindi

Atomic Energy Commission -~ Karachi and Lyallpur

Rapid Soil Fertility -- Lahore

Vater and Soils Investigation Division, WAPDA -- Lahore
Department of Agriculture, Sind -- Karachi .
Department of Agriculture, Baluchistan -- Quetia
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Department of Agriculture, Northwest -~ Peshawar

Agricultural Research Institutes -- Quetta, Tandojam, Multan
and Tarnad

National Institutes of Public Administration -- Lahore, Karachi

Pakistan Academy for Rural Development

Board of Revenue -- Lahore

Irrigation Department -- Lahore

Public Works Department -- Peshawar

Through project agreements, presently in force, working linkages

and areas of cooperation have been established with those institutions
listed below:

8.

- De

C.

d.

f.

MONA Reclamation Project, WAPDA (Water and Power Development
Agency)

To design, construct and evaluate various improved watercourses,
i.e. pipeline, masonry ln.ned, plastic lined, 3011 cement lined,

SHADAB Integrated Rural Development Project, Department of
Agriculture, Punjab

Punjab Agricultural Resea.rch Institute, Lyallpur (Department
of Agriculture, Punjab)

To cooperatively do research on effects of water quallty on
water requirements and crop production,

Direciorate of Agricultural Engineering, Lyallpur (Department
of Agriculture, Punjab)

To assist with Water Management demonstration plots on Machinery
Demonstration Unit farm. '

University of Agriculture, Lyallpur
(Department of Education, Punjab) -

To cooperatively do research on social and economic aspects
of on-farm water management -~ Faculty of Agricultural

Engineering.

.To advise and cooperate on water-so:l relations research --

Department of Soils

Irrigation, Drainage and Flood Control Research Council
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g. Cantho University, Vietnan, et al

To determine best water management techniques and cropping
sequances for optimizing crop production on heavy clay delta
soils,

After establishing working relationships with most of the agencies
working on water management in Pakistan, CSU took the leadership in
organizing a Pakistan National Seminar to determine research priorities,
The seminar was held in Jamuary 1973 and brought together for the first
time most of the leading Pakistani scientists involved in water manage-
ment; about one hundred forty pecple were in attendance. Priorities for
research were discussed and scientists became acquainted with researchers
and their work at institutions other than their own. The National Agri-
cultural Research Council considered that the seminar was so productive
that they expect to sponsor it as an annual event.

9. Utilization Plans

Increased attention is being given to utilization of research resulis
and transfers in the field, TA/AGR, CSU, and USU have jointly planned fcr
utilization and transfer mechanisms, Plans include systemization of
data gathering to increase its transferability, seminars and workshops
to disseminate the information in addition to the usual published reports,

Utilization of project production in an LDC is difficult to evaluate,
There are generally many secondary benefits which tend to go unnoticed
and are not enumerated., To consider only transfer to technologies
resulting from research per se would be to omit a great portion of a
successful program in a developing nation, To be successful such progra=s
must be developed gradually with country support. However, the ultimate
accolade which any developing country can bestow on a research endeavor
is to clamor for its techniques and utilize its findings.

There has been a revolution in Pakistan relative to emphasis in im-
proving on-farm water- management. This has occured essentially during
the past 18 months. Pakistan is moving fast, one might say almost reck-
lessly, in adopting some of the concepts CSU has been promoting. For
example:

a. ghe President of Pakistan appointed a high level engineering
team to study water management and nake recommendations relative to
dmportant programs. The CSU Team has been consulted by members of
this Committee, High on the priority list of recommendations by the
Committee are land leveling, watercourse rehabilitation, and on-farm
water management,



. p. 18

b. A tube well promotion scheme has been inaugurated by the
Goverrment and now the Goverrment has decided to promote small tube
wells to lower water tables in saline areas.

¢. A national effort is being promoted in precision land leveling.
Two provinces are developing programs with USAID and SCS Teams from
the United States to establish training centers to teach precision
land leveling technigues.

d. The Integrated Rural Development Program - Funjab has received
funding for an experimental program to test the feasibllity of water
course lining, Plans call for the brick lining of 150 miles of water
courses in 15 districts., Farmers are cooperating by providing labor
and some of them are acting as contractors for construction., The plans
and discussions which led to this program were definitely influenced

-‘by the CSU Team.

e. The Agricultural Research Council has published the recormenda-
tions developed at the CSU sponsored Water Management Seminar.,
Practically all research agencies are now conscious of the necessity
for better water and soil moisture measurements, Personnel at eight
research locations have requested assistance and made efforts at
‘measuring water and soil moisture to'make their research more quanti-
tative. Persommel at five locations have received trainirg and prac-
tical experience on the evaluation of existing irrigation systems and
practices needed to increase water use effectiveness,

f. As a result of CSU imput, research agencies at seven locations
are preparing to look into the interaction of soil fertility and other
sgronomic factors with soil moisture variablz:s, At two locations field
trials have been initiated, even before funds have been made available,

C Certainly not all the above listed developments can be credited
solely to the CSU project in Pakistan, The USAID Mission has coopcrated
closely with the program and fortunately the time was exactly corrcct
to develop such endeavors. However, the current emphasis and enthusiasm
‘within the Goverrment of Pakistan will wane unless research keeps pace
and defines limits and quantifies cost/benefit ratios on the various

technologies being adopted.
10. Budget Analysis

CSU, with A.I.D. support, has invested heavily in obtaining the
‘services of high level scientists for work in the field and maintain-
ing a highly interested and motivated on-campus staff and faculty group
“backstopping the technical rescarch work in Pakistan, as well as con-
ducting much of the formal training of Pakistani students, officials,
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and others. Thus at this point of time, TA/AGR feels the project is

off the pad and in orbit. The payoff in research results promises to

be great and should cormpensate for any loss of time suffered in the past.
Add to this payoff the potential which exists for a far greater water
resources research collaboration between CSU and USU,

However, to capitalize on AID/Vashington, CSU and Mission invest-
ments, it will be necessary to carry on the project for an additional
two-year period. A detailed budget for the two years is given in
Appendix A. The general budget for the two-year extension is also shown
in Appendix A giving the rupee support by the Mission.

The estimated man-months used in developing the budget is shown in
Appendix A, "Estimated Man Months on this Water Management Research"
pg. 61, prepared by CSU. This Table indicates that the present level
of effort by CSU in the field amounts to more than 60 man-months/year
supported by about 22 man-months of host country time for each man-
month supplied by CSU. This will increase slightly for FY-76.

1. Internal and External Reviews

Progress under the current project has been reviewed several times
by TA/AGR and by RIGC and RAC. In Jarmuary of 1972 a special cormittee
conducted an intensive review of this project and the companion USU
activity. In November 1972 the project was reviewed by RIGC and approval
for an additional three years was recommended (See RIGC Minutes 11/13/72).
The project was reviewed by RAC in January of 1973 (See RAC Minutes
Jan, 8-9, 1973) and approved for one year subject to provisions which
have been complied with as follows:

a. Project activity has been shifted substantially from campus to
Pakistan.

b. A new proposal has been developed,

c. Field reviews have been conducted by ‘TA/AGR and the USAID/Paki-
stan. In addition, TA/AGR has made a substantial investment in
reviewing the entire water management research program of A.I.D.
with a workshop and a symposium,

d., CUSUSWASH and especially USU were intimately involved in
' planning the research, '

The proposal for a two-year extension of this contract was re-
viewed within TA/AGR. The draft proposal was circulated to regional
bureau agriculturalists for review and comment, Resulting comments
vere constructive and generally favorable. Most of the suggestions
have been incorporated into the revised proposal.
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12, Prorosing Office General Evaluation

The proposing office, USAID/Pakistan and USAID/Vietnam rate this
project as of the highest priority. Ccnsiderable changes have taken
place in the past year. Five full-time scientists are now in the field
supported by TDY from campus. A full-time project director has given
extra efforts to improving the project along the lines suggested by
internal reviews and RAC. Cooperative arrangements between USAID/Paki-
stan, Pakistani institutions, and-CSU are extremely good, The Mission
is contributing to local costs and program planning and is developing
major Mission programs based on the research activities, Rupee funds
amounting to about $300,000 over the next three years have been made
available through the Pakistan Agricultural Research Council and support
by the Mission, Enthusiasm is high in Pakistan.

The modest start being made in Vietnam also appears to be timely
and well supported by cooperating agencies. The Mission has supplied
some $50,000 for site development and cooperation by Cantho University,
GVUN agencies, RED, and the Mekong Committee is excellent.

In the past year a Basic Ordering Agreement has been signed with
CSU and A.I.D. is now using the expertise of CSU in various missions
by Task Orders against the Basic Agreement. Thus the procedure for
utilizing the research results, as well as the researchers, has been
developed and is now avzilable for servicing technical assistance
assigmments and requests for USAIDs and/or regional bureaus.

TA/AGR strongly recommends continuing support for this project and
the related important activities,

Nt il st e

Omer J. kellecy, Direqtor
Office of Agriculture

A, Alvin Bishop

’xnchnical Specialist
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TA/AGR:11/12/73
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APPENDIX I, BUDGET BREAKDOWN BY OBJ ECTIVES

PROGRAM BUDGET FéR TIIE 12 MONT} PERIOD BIGINNING APRIL 1 19074

Man

Salary

Eescrlplion

Consult I'ringe Overhead Travel Allowance Other Equip. Totals
Months Benefits and Differentiall Direct | Material
Ineluding Transport and Costs Supplies
Secretsrial Education -
1  }Water conservation: : :
Determination of No work by CSU Contract on this objective at present,
uscable rainfall ‘
2 Water conveyance, 16 24, 300 4,000 2, 302 11, 000 3. 700 4. 200 1,310 3, 900 S4, 112
control & :
measurcment . . . .
Drainage & wells ' 27 41, 200 4,000 3,800 18,600 6,000 7,100 2,220 6,600 89, 520
Land prcparation 20 30, 500 3, 000 2,810 '. 13,800 4,600 5,250 1,640 4,900 66, 500
and grading . : ’ ) :
S Water application: 38 53; 000 8,000 4, 510 24,690. 7,400 8,400 2,630 7,800 114,430 .
Methods, amounts . .
and scheduling
6 . |Integration of water 21 32,030 4, 000 2,960 14, 400 5,460 5,502 1,720 5. 200 1,272
use factors into a : . .
productive cropping ;
system ' : ;
7  |'Water quality and 12 18, 300 -0- 1,690 8,237 3, 040 . 3,150 1, 000 2, 900 38,317
salinity control T _ ' . . ’ o
8 Institutional & pollc'y 18 27,500 1,500 2,540 12, 400. 4,800 4,720 1,480 4,450 59, 390
factors which influence . ! » ' :
water distribution, mans
agement & utilization . .
-9 | Adminjstration 25 36,500 -0- | 3,520 23,400 | 3,200 -0- 5,000 -0- | 71,620
Totals 17 263,!;330. 22,500 24, 132 126, 527f 38, 200 38, 322 17, 000 35,750 | $6S, 761
_ | ‘ S




PROGRAM BUDGET FOR THE 12 MONTH PERIOD BEGINNING APRIL 1, 1975

Objective| Description Man | Salary Consult Fringe Overhead| Travel Allowance | Other Equip. Totals
Montl.as Benefits and Differential | Dircet | Material
Including Transport and Costs Suppliecs
. Secrctarial Education
1 No work by CSU Contract on this objective at present, 4
2 Water conveyance, - 16 25, 800 4, 000 2,410 11,500 3,400 4, 350 ' 1,760 3,680 $6, 800
control and ) )
mcasurcement .. . .
3 Drainage and wells 23 317, 200. 5, 000 3,460 16,500 5,640 8,215 2,530 6,030 82,578
4 Land preparation 21 34, 000 2,000 3,160 15,002 4, 700 5,700 2,320 4,910 1,7...
5 and grading . ' - . .
5 Water application: 41 60, 800 5,000 5, 270 27,880 | 7,340 9,500 3,860 7.810 127,470
Methods, amounts :
and scheduling . .
[ Intégration of water - 28 ] 45,200 4,000 4,200 20,100 6, 040 7,600 - 3,080 6,480 96, 700 -
‘ | use factors into a . ’
productive cropping
system .
7 | Water quality and K 11,334 1,000 1,053 5, 000 1,300 1,900 770 1,450 23,807
: sslinity control . .
8 Institutional & policy 18 29, 000 1,500 2,710 12,900 3,980 . 4,900 1,980 ‘4,240 61,210
factors which influencc : B
water distribution
and utilization -
9 Administration 25 36, 500 -0- 3,830 - 25,800 | 3,300 . =0~ 5, 000 -0- 74, 4%
Totals . 179 |275,634 22,500 26, 093 132, 002 35, 700 40, 165 21, 300 34,600 |594,88¢




Project Review Repor% - RIGC (11/13/72)

Project: Water Management Regsearch in Arid and Sub-Humid Lands of

the LIC's, Asla

Contractor: Colorado State Unlversity

Manager: James A, Urano (TA/AGR)

Discussion Highlights:

1.

2.

Dr. Blume informed those present that USAID Mizsion to
Pakistan is in favor of this project. The Misslon suggested
that Colorado State University's annual report should contain
& separate section for field activity of this contract.

The sdditional activity proposed for Viet Nam and Mekong Delta
underwent considerable discussion with the result that RIGC

recommended: (1) concise work plan be prepared hefore project

is funded, and (2) this project will provide ane fulltime
expert and TDY consultants to the Viet Nam operation.

Action: RIGC recommends approval of the project for 3 years duration

providing that: (1) formal USAID/GOP documentation and
selection procedures be required henceforth for Pakistani
graduate and post doctorate assistants, (2) ¢SU request for
Fational Science Foundation funds for the MONA project

are withdrawn for the time being, (3) on-campus cost
(exclusive of assistantships) and TDY assignments are held
below overseas budget, (4) the field party submit a report
of its activities for inclusion in the annual report as a
separate sectlon, (5) a formal review of this project 1s
held during CY 1975, and (6) suitable work plan for the

Viet Nam - Mekong activity is provided by the contractor before

TAB commits resources to this project.

Motioa by Blume; Seconded by Johnson

Vote:

Unanimous
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APPENDIX 11,

PROGRANM 2 - Water Conveyancce Control and Mcasurement

PROGRAM.SCHEDULE AND
ALLOCATION OFF RESOURCES:

ACTIVITY

1974

1975

1976

1977

1978

Evaluation of present
watercourscs

Pcsign & planning of
improved watercourses

stallation of new water-

courses & measurement
& control structures

Physical evaluation of

watercourses &measure-
ment & control structurceg

VModification &
Jmprovement

Socio- Economic evalua-
tion of watercourse
~improvement

Develop guidelines for
construction & manage-
ment of improved
watercourses

$100, 000

PROGRAM 80, 000

BUDGET 60, 000

40, 000

20, 000

MAN
MONTIHS

CSU LABOR
50

BUDGET 40

30

t 20

10




PROGRAM SCHEDULE AND
LLOCATION OF RESOURCES

ACTIVITY

PROGRAM 3 - Drainace and Wells

1974

1975

1976

1977

1078

1}

[Deveélop mathematical &

computer ‘models for
skimming wells -
miscible case

Usc computer models to
predict skimming well
performance

Survey groundwater and

construct skimming
wells in the field

Test skimming wells in
the field & evaluate
computer models

‘ |[Conduct economic analy-

H

sis & write guidelines
for construction, opera-
tion & maintenance

of wells

Test mcthods of surface
drainage on heavy clay
soils’ :

Develop guidclines for
surface drainage

- $100, 000

PROGRAM 80, 000"

BUDGET 80, 000

" ~ 40, 000

20, 000

MAN

1 CcsuU LABOR |MONTHS

'BUDGET 50
a 40
30
20
10




ROGRANM SCIIEDULLY AND
ALLOCATION OI° RESOURCES

PROGRAANL 4 - Land Preparation and Grading

ACTIVITY , 1 1974 197 | 1976 | 1977 1978

hCrop yields & water
distribution evaluated
on fields prior to
leveling

i

Fields levelled & graded
to precision standards

[Crop yiclds & water
distribution evaluated

on levelled and
unlevelled fields

Costs analyzed and

economics of land
grading determined

$100, 000 .

PROGRAM 80, 000

=

BUDGET 60, 000

40,000

20, 000

MAN
MONTHS

CSU LABOR
- 50

BUDGET 0.

30

120

3.0
-




PROGRAM SCHEDULE AND
ALLOCA'PION Ol RESOURCI.

PROGRAM 5 - Water Application: Mecthods, Amounts and Scheduling

ACTIVITY : 19741 1975 1976 1977 19978

Evaluate surface shaping & water &
fertilizer placement in terms of ,
NOj lcaching, seedling emergence e - -
& physical properties of the soil ‘ '
Determine crop yields, water dis-
tribution & fertilizer N recovery ——
under basin, border & furrow '
irrigation in the field
Assemble information on water
users associations adaptable to
country conditions & encourage
& assist in formation of such
associations as requested by
host government

Determine consumptive use at ‘
selected sites, evaluate consump- — L L
tive use equations for major crops
Assemble data on & determine
incremental yield increase at o , (
growth stages of major crops to
determine timing for most effi-
cient use of limited water

ERIRE R TRy DU . B

Develop guidelines for water
scheduling where rlexible delivery
is .possible

Write a training manual for & help
train water schedulers and

crop planners

$120, 000
PROGRAM 100, 000 N P .

BUDGET 80, 000 ) .- R _- e

60, 000
40, 000

MAN
MONTHS ~ T B S R
- CSU LABOR BT, T Sttt m I

BUDGET - 40 . N
30
20

10 ' S
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- ALLUCATION OF RLESOURCES

RROGRAM G ~ Intcgratior of \\;';iter Use IF

actors Into Pr

ictive Cropping Systems

ACTIVITY

1974

1975

197

1977

1978

Determine Crop response surfaces to

irrigation & fertilizer on wheat,
rice, maize & colton

Develop irrigation & fertilizer reconn
‘mendations for ¢conomically optj-
mum production of wheat, rice,
maize and cotton

Determine cffect of seed water con-

tent and irrigation method on
Seedling cmcrgen.cc .
Devexop catalog of consumptive uses

and yields of ¢rops during all
potential growing seasons

Develop guidelines for adapting crop-
pPing patterns & fertilization to exist-
ing (or otherwise attainable) watep
Supplies to optimize eéconomic return
Determine solubilization as water
Passes through beds of rock phos=-’
‘pPhate & write report on potential for
bringing nutrients & amendments to
farms in developing countries via
irrigation wate; from cheap minecrals
Determine best methods of cultiva-

tion & application of water to heavy
clay soils for production of upland
crops:

Determine crop rotations & fertiliza~

tion to optimize eéconomic return
from water control on heavy clay
soils . _

l : ]
,? , . $100, 000
| PROGRAM .80, 000

BUDGET 60, 000

40, 000

20, 000

MAN
MONTHS

CSU LABOR |, 50

BUDGET | 40

30

10

—— e ———
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PROGRAM 7 - Water Quality and Salinity Control

PROGRAA! SCIEDULE ANE

ALLOCATION OF RESOURCES

tem & irrigation on salt
& water movement and
plant growth

Determine yields & stands
as affected by irrigation

ACTIVITY 1974 1975 1976 1977 1978
etermine effects of water
table depth, cropping sys-
PO E—

{ with saline water and as
t modified by fertilization

.Compare gypsum, organic
 matter and other amend-

ments and develop guide-
lines for most economical
reclamation of sodic soils

Jetermine physical and
economic feasibility of
distributing gypsum to the

ield via water than has
Jeen exposed to gypsum
surfaces & fragments

-<termine pumping, canal

vater & amendments for
olerable Na and salt J

$100, 000
’ROGRAM

80, 000
BUDGET

60, 000
40, 000

20, 000

MAN
MONTHS

ULABOR|[ .o

3UDGET 40

30

20"

10




PROGRAM SCHEDULL A
ALLOCATION O) RESOURCLS

PROGRAM & - Institutional and Policy Factors Which Influcnce Water Distribution,

Management and Utilization

ACTIVITY

1874

1975

1976

1977 -

1978

cvelop a catalog of alter-
native water uscr organi-
zations, policies & laws,
and assist in host coun-

tries as requested to
improve laws & institu-
tions which facilitate time
and amount of water
delivery T

Evaluate utilization of
water management tech-
nologies (leveling, water-
course improvement, fur-
rowing, etc) to determine:

acceptance by the small

farmer & identification of
 facilitators (credit,equip-
ment, policies, etc.) which
allow the smal) farmer to
benefit from the technology

$100, 000

BUDGET 60, 000

40, 000

20, 000

MAN
MONTHS

[-Csu LABOR | 55— [-

Y VS

—_ BUDGE'.? 3 40 |

o —-20

————l

10
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PROGRI_\M 9 - Administration

ALLOCATION OF RESOURCES

PROGRAM SCHEDULE /. )

ACTIVITY

1974

1975

1976

1977

‘1978

Field Supervision

Planning
Programming

Budgeting

Personnel Administration

—

10

Liaison
Fte, .
$100, 000 - _
- BUDGET 60, 000
) 40, 000
20, 000
MAN
MONTHS | |
CSU LABOR 28
BUDGET 30
S 20
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12, INITIAL FROJEC 7 FUNDING ALLOTMENT REQUESTED L3000

— e - = .

1. FUDS RESERVED FOR ALLOTMENTY
f. ALLOTMELN T REQUEST NO. 3. FUKDS RES

A, APPHOPHRIATION . -
C. GHANY O LoaN 2 1 TYPLO NAME (Chief, SERFM/FSDI
t
T SIGNATURE
13} B
14) “» ° DATE
TOYALS

14, SOURCE/ORIGIN OF GOODS AND SERVICES . D 000 | l 941 D LOCAL D OTHER

15, FOR AMENSCMENTS, NATURE OF CHANGE PROPOSED

This amendment increases the funding level of the subject project by $30,000 (an
{ncrease from $2,029,000 to $2,059,000) and extends the 1ife of the project by

two months (an extension from January 1, 1978 to February 28, 1978). This funding
Ynerease—and extension will allow the continuation of services of Ohe agronomist
and one irrigation engineer in Peru. An AID Mission funded project will then pick
up the costs for continuation of services of these 4#wo technicians.

1 16, AUTHMORIZING 17. ACTIGN DATE 18. ACTION REFERENCE ACTION REFEREKCE DATE
n'c?:us OF FICE SYNUOL v | 0D | vy (Optional) Ml oD YY
USE ONLY | l I l I I
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PROJECT AUTHORIZATION AND REQUEST
FOR ALLOTMENT OF FUNDS

PART II

ENTITY ¢ DS Bureau
PROJECT : On~Farm Water Management/Utilization-Utah State University

PROJECT NUMBER: 931-0489.11B

I hereby authorize an increase, in FY 1978 grant funds, of $30,000 (from
$2,029,000 to $2,059,000) for a two month extension (from January 1 to °
February 28, 1978) of the subject project. These additional funds and

extension will enable the contractor, Utah State Uéivé;sity, to continue
to provide the services of one agronomist and one irrigation engineer to

the AID Mission/Peru until implementation of a new Mission funded project

which will pick up funding for services of these two technicians,

tnscd Ll

70 Sander Levin
Assistant Administrator
Bureau for Development Support

Date &o & 1977

Clearance:
DS/AGR/SWM:GCorey A
DS/AGR:LHesser -
DS/PPU:RSimpson /7 [

L_A:/DR.:'Weinber%‘ éﬂ._.mﬂﬁfc

DS/AGR/SWM: SEngﬁ@g: jal:12-6~77

ﬁef:
1. Memo Valdez to Levin dated Dec. 5, 1977
2. Action Memo Hesser to AA/DSB dated Dec. 7, 1977



De¢ember 7, 1977

ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR FOR DEVELOPMENT
SUPPORT I

FROM: DS/AGR, Leon F, Hesser ‘%‘d

Problem: The On-Farm Water Management/Utilization project in Latin
America (#931-0489.11B) with Utah State University needs to be
extended for two months and will require $30,000 in additional
funds, .

Discussion: The subject project was initiated in FY 1968 and was
scheduled to terminate on March 31, 1977. At the requests of the
A.I.D. Missions in Ecuador, El Salvador and Peru, the project was
extended for nine months (to December 31, 1977) in order to provide
specific utilization products for on-going and future in-country
programs. A total of $199,000 has been obligated to fund this nine
month extension, ‘

The A.I.D. Mission in Peru is in the process of initiating an On-Farm
Water Management project which utilizes research results and tech-
nical expertise developed under the Utah State University project.

An agronomist and irrigation engineer, funded under the current DSB
contract with Utah State, are now providing technical assistance to
the A.I.D. Mission/Peru in designing the mission project. Once
implementation of this project has begun, it is planned that these
two Utah State technicians will continue work under a mission-funded
contract., The Peru Mission had planned to begin project implementa=-
tion by January 1, 1978. Unfortunately the Government of Peru's
clearance process is taking longer than originally planned and the
January 1, 1978 date will not be met. Therefore, in order to avoid

a break in funding of the two Utah State technicians, the Peru Mission
has requested, through the LA Bureau, that DSB extend its current
contract (AID/ta-C-1103) with Utah State for two months. (See
attached Memo-A. Valdez to Sander Levin.) The estimated cost of
this two month extension for services of the two technicians is
$30,000.

Recommendation: That you sign the attached PAF for a two month
extension costing $30,000 for the subject project.
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Clearance:
DS/PPU:RSinpson Z-/¥  pates/2/b+? >

LA/DR :WeinbergLiMDate 120227

Ds/AcR/sm:san{;gﬁ:jal:12/6/77: 235-8877
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LA/DR: Falz Date )

m/ta/sm:?ﬁ;aﬁzy 4a1:12/6/77:235-8877

DSIAG‘R:GCor Date (206
DS/AGR:KBrundag Date
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December 5, 1977
MEMORANDUM
TO : AA/DSB, Mr, Sander Levin
FROM :/@‘M/LA, Abelardo Vqldez

SUBJECT: Mission Request for continued DSB funding of Utah State University
Contract in Peru

REF : Lima 10292

The current Utah State University contract in Peru funded by DSB will
expire on December 31, 1977. Drs. Olsen and Kidman (and eventually
Kidman's replacement) will be supported after this date by Mission
funds under the On-Farm Water Management project.

As a result of recent AID/W approval of the On-Farm Water Management
project, the Mission 1s proceeding with the documentation and
negotiation for a project agreement with the GOP. Unfortunately,
the GOP clearance process can vary between 30 to 120 days. For this
reason, the Mission believes it will be difficult to arrange Mission
funding for Olsen and Kidman by the end of December.

Therefore, in order to avoid the possibility of a break in the funding
for the Utah State personnel, the Mission has requested that DSB extend
the period of funding through the end of February 1978 for both Drs.
Olsen and Kidman. Since the only remaining delay is in obtaining GOP
project- agreement, we do not foreseé the need for any further extensions
beyond February 1978.

We have appreciated your support in previously extending DSB funding
for Olsen and Kidman from September to December 1977. Given the
significance of these last two months of extended funding, it appears
to be in the best interests of all if DSB were able to continue to
support the Utah State team for this additiomal period.

— -——— o —

| Ref No._ 2296 0

ktion:-wﬁ'ﬁ_’é‘?@

/242
Due Date-..,/.-.,-.

Copies To:
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T0: Orgen. Tnitlals | Do
Nome ar Title Symbol Room No. Bldg.
" DS/AGR:KBrundage
% DS/AGR:LHesSer-—e———> SEngberg
3 LA/DR:FWelz
4 DS/PPU:Molfetto-Simpson

- AA/DSB:Belcher (L

evine)

[Approvul

Far Your Information

Note and Return

! As Requested X

Initiel for Clearance

Per Canversation

Bureau.

Deputy AA/IA.

Contracts ASAP!!

Comment Investigate Prepare Reply

File Justify Ses Me

For Cormrection Necessary Action X | Signature
REMARKS OR ADDITIONAL ROUTING

Enclosed is Action Memo, PAF and PIO/T for 2 month .
extension costing $30,000 for "On-Farm Water Manage- '
ment/Utilization-Utah State" as requested by LA '

Ms. Belcher has stated that she would concur in
this extension 1f a request was forthcoming from
His request is included herein.

Funds for this extension must be obligated by the
Contract Office before Dec. 31, 1977.
request PPU to send"advance action PIO/T" to

Therefore

e RPN

FROM: (Nome and Org. Symbol) TROOM NO. & BLDG. |PHONE NO.
DS/AGR/SWM: SEngberg ™) n " q‘lmﬂ 235-8877
;?g: JF+29 (Formerly Forms DS N S0, 7 l@) lr” *GPO; 1969 O 345-219 (141
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This amendment increases the funding level of the subject project by $8,000

(an increase from $2,021,000 to 2,029,000),

These additional funds are required

as a result of negotiations between the A,I,D. Contract Office and the Contractor-

- Utah State University for the additional
* Revision #3 for this project.

services as authorized in the PAF
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PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS

PART II

ENTITY

TA/Bureau

On-Farn Water Management/Utilization - Utah State
University

PROJECT

PROJECT NUMBER: 931-0489

I hereby authorize an increase in FY 77 grant funds of $8,000
(from $191,0064to $199,000) for the subject project. The addi-
tional $8,000 in FY 77 funds are required as a result of negotiatio
between the A.I.D. Contract Office and the Contractor - Utah State
Universify for the aédition&l six months of technical services
as authorized in the previous PAF (Revision #3). This PAF hereby
raises the total approved funding level for the subject project
from $2,021,000 to $2,029,000.

Curtis Farrar

Assistant Administrator
for Technical Assistance

Date:
Clearances:
TA/AGR/SWM:GLCorey (draft) <ti® i._.‘._:
TA/AGR:LHesser
TA/PPU: RSimpson
LA/DR:DChaij (by phone) __ <ps {,,n.
References:

PAF Revision #3
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This amendment increases the funding level

(an increase from $1,986,000 to $2,021,000).

of the subject project by $35,000
These funds are required for six

additional man-months of technical services to be provided by an agronomist

'working in Peru and will facilitate orderly transition of funding responsibilities

‘to the Latin America Bureau/Peru Mission for-any further technical expertise.

All other conditions remain the same.
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PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS

PART II

ENTITY " 3+ TA/Bureau

PROJECT : On-Farm Water Management/Utilization - Utah State University

PROJECT NUMBER: 931-0489-

I hereby authorize an increase in FY'77 grant funds of $35,000 (from $156,000
to $191,000) for the subject project thereby raising the approved funding
level from $1,986,000 to $2,021,000. The additional $35,000 in F¥'77 funds
authorized will permit two agronomists ynder contract AID/ta-C-1105 to
continue their services in Peru until the termination of the contract on
December 31, 1977. This authorization will enable USAID/Peru to

process and approve a Mission funded follow-on project which will utilize

the services of the agronomists.

.WWJM% ¢ Forran_

Curtis Farrar
Assistant Administrator
for Technical Assistance

Date: ngn/ 24 '77 Z

Clearances:

TA/AGR/SWM:GLCorey (drafthSB¢E
TA/AGR:LHesser (draft) &

TA/PPU impson

LA/DR:Dhaij (draf

References

1. Action Memo: Hesser to AA/TA (attached)

2. PAF (original) including supporting documentation
referenced therein for the subject project (attached)



N 24 o
ACTION MEMORANDUM FOR THR ASSISTANT ADMINISTRATOR FOR TECHNICAL
ASSISTRNCE
FIOM: TA/AGR, Leon P. WM
Problem) The amthorised funding level for the On-Farm Water Manage-

mnt/Utilization project (#931-1162) in Latin America needs to be
inoTeased from $158,000 to $191,000.

Disgussion: In crder to implement the subject project the water
manzjement contxsot (AID/ta-C-1103) with Utah State University was
mmzmwxluumnnmommpmu-mu
utilization products as requested by the Missions in Ecuador, El Salvadox
and I'syu.

among the pxojest's activities vas the provision of an agricultural
engineer to remain in Pexu until Deocember 31, 1977 and for an agronomist
‘90 resain there through June 30, 1977. USAID/Peru was develcping an
en-fAYRm wvater management developmsnt project in the Sierra and it vas
anticipated that the Mission would want to pick up the agricultural
engineer ypon initiation of that project on January 1, 1970,

After developing tha project the Mission and Latin America Bureau
realised that the technical assistance would require at least two'
umuumahmuxumemammuuawumm

in Pers mtil December 31, 1977, on the TAB contract, after which he
also would be picked up under the Mission funded program. (see attached
Jemo - Qox LAIWF to Gunning TA/PFU dated 6/3/77).

As an interim measure, an wfunded PI0/T has besn procesesed to amend .
the coptract to permit continuation of both specialists in Peru through
Deoeaber 11, 1977, although funds currently in.the contract are only .
sufficient to carry them until Octoker 1, 1977.

The latin America Bureau has stated there is 1nn!££chn£ t-.!.n. Zor
them to process a contract by Ootober ), especially since their project
has severzl issues yet to be yesolved befors final AID/W approval will
be cbtained.

‘The scope of work, except fof the six additional man mouths of services
Dy the agronomist, would remain unchanged with both scientists develop-
ing research, demonstrational, and extension programs to provids Sierra
farmaxs with better water msnsgement. This work is necessary for



eofficient utilization of previcus TAB funded reseaxch in a Mission

funded watar managemsnt project. The budget for the required $3%,000
funding inacrease is attached. ' '

mtiom That you -twi the attached PAPF to increass the
suthorised funding level fox the subject project to $191,000 and—the-
attEvhed-Gontrect-Reviewr- It

Waonq@é-omshmwn Clearances:
' " TA/FPURSimpeon Date . _
LA/DR:DChaii te? b
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To  :TA/PPU, ir. John Gunning DATE: June 6, 1977

Sl
FROM : LA/DP, Edward Ccy

SUBJECT: TAB Project in Peru - On-Farm WYater Management.

As Mr. Francis of my staff discussed with you several weeks ago, a problem
has arisen in connection with contractor funding under the TAB project,
On-Farn Water Management, Utah State University (USU) contract rumber
AID/TA-C-1103. As you are aware, the respunsibility for this project is
being shifted from TAB to the Peru ifission in FY 1978. A Mission Project
Paper is currently under review by AID/Vashington and approval is expected
soon. However, it is not anticipated that FY 1978 funds for this project
will be available (alloted, obligated, and put into a contract) wuch before
the end of 1977. And therein lies the problem.

The project finances two Utaﬁ\State University scientists. Under the current
TAE contract with USU, une of these scientists, Dr. Olsen, is funded through
Decerper 30, 1977 but the cther, Dr. Kidwan, is covered only through June 30,
1977. 1In an effort to raticnalize this situation and to forestall Kidman's
mid-Jdune departure, we asked TAB to amend the current contract to finance

both Oisen and Kidwan through September 30 by using funds currently programred
for Olsen for the period of July 1 - December 31. I understand that TAB 1is
working on this amencment and that USU nas concurred in the change.

This of course still leaves a total of six worker months (Octobar 1 through
Decerter 31 for both Olsen and Kidman) unfunded and we have explored verious
ways within LA Bureau of covering this period. Unfortunately, wa have bean

. unsuccessful. As a result, it is requested that TAB consider funding these
six months afterwhich the Peru Mission will pick up the financing under the
new project. We will be in contact with Mr. Douglas Ciark in TA/AGR regarding
this veguest. :

2
&
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COST REIMBURSEMENT CONTRACT WITH AN EDUCATIONM {STITUTION .
' ~_PD-AAL-98Y4 9310489

TER VT OR INTERYVATIONAL DEVELOPMENT NEGOTIATED COITRACT NO. AlD/ ta-c~1103

32,

~EGOTIATED FURSUANT TO T!!E FOREIGN ASSIST-
"'NCE ACT OF 1961, AS AMENDLD, AND EXECUTIVE
SRDER 11223

TOTAL ESTIMATED CONTRACT COST
$1,280,000.C0 (Seec Article V)

ONTRACT.FOR: )
Jcéﬂkical Lesearch Services

"“ROJECT NO:
331-17-120-469. 73

CONTRACTOR (Nz2me and Address)
Utah State University

3SUING OFFICE (Name and Adaress)

1S, Department of State
-zency for International Development
ER/CI1/CODAT A

iashingten, D. C. 20523

NAME

STREET ADDRESS
Lozan, Utah 84321

CITY, STATE, AND ZIP CODE

ADMINISTRATION BY

Issuing Office ;

COGNIZANT SCIENTIFIC/ TECHNICAL OFFICE
Bureau for Technical Assistance
Office of Asriculiure (TA/AGR}

"AIL VOUCHERS (Original and 3 copies

.'Etkéﬁﬁzgﬁ/ébﬁ International Development

ACCOUNTING AND APPRO -I’ AAT ONDATA
P1O/T NO. Q31 -17-120-252-"3-31 072504

APPROPRIATION NO. __7£=-1..ot 2T 77
ALLOTMENT NO. L0Z-H -GUd-0 02—l

LS

Vashiaston, D, C. 20523 Amounts GALE, DUR,00
EFFECTIVE DATE ESTINATED COLPLETION DATE
April 1, 1974 . June 30, 1575

the United states of America, nereinafter caiied the Government, represenced by tie Cullitacting Ciiiver tatoucing

© zhis Contract, a~d the Contractor, an educational institution chartezed by the State of

Lozan, Uiah

utzh

, agree that the Coniracter shali

© with its principal office in

perform all the services set forth in the attachéd Schedule, for the consideration stated thezein. The sights and obli-
- gations of the parties to this centract.shall be subject to and governed by the Schedule and che General Provisions.
To the extent of any inconsistency between the Schedule and the Genesal Provisions and asy speciiications or cther

~~provisions which are made a parc of this contract, by refer

ence or otherwise, the Schedule or the Generai Provisions

_ shall control. To the extent of any inconsistency between the Schedule and the General Provisions, the Scheduls

shall control.

This Contract consists of this Cover Page, the Table of Coutents, and the Schedule consisting of 2%
- ~ . "
~pages, the General Provisions (Form AID 1420-23C), daced 2-73 , and

_ihe Addition2l General Frovistons (Form 1%20-23D) deted 9-73

27\

NAME OF CONTRACTOR
Utah State University
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Co :act No. AID/ta-c-1103

JRTICIE I - SCOPS OF CONTRACT

A, The Contractor, as an independent entity and.not as an agent of the
Government, shall .urnish his best efforts to complete the Statement of
H;rk as set forth herein.

B, This 15 a cost reimbursement type of contract for the furnishing
of tcchnical research services. The Contract consists of the following:

(1) Cover Page and Table of Conterts.
(2) Schedule consisting of eighteen (18) Articles.

(3) Eight (8) Attachaents
ARTICIE II - STATEMENT OF YORK

A. The Statement of Work applicable to this contract is composed oI

“the follouing!

1. The Scope of Wolk shown as Attachment A to this contract

-~ )] -

2. Tue Cuntraciox 's tech 4 Aoxil 2c 'iﬁ"ill cntitlod,
\

G ftim ek g §

*Proposal for Extending the On-Farm Management Research Contract hetween the
Unitéd States'Agenéy fbr International Development and Utah State University
for an Additionel 27 Months from April 1, 1974 to June 30, 1976 ¥ Said Con-
tractor's technical pzoposal is herein incorporated by reference, aﬁd is
termed Reference A,

B, The Scope of VWork shall have precedence over any other eiement of

the Stalenent of Work.
ARTICIE TII - .PERIOD OF CONTRACT

The effective date of this contract is April 1, 1974. The expiration

date of this contract 1s June 30, 1976.
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~ ARTICLE IV . IEVEL OF EFFORT

A, It is estimated that a total of 446.5 man-months of U.S. Personnel effort willf
be required to complete the Statement of Work herein. Non-U.S. Personnel‘effort is

pot funded under this coniract, and the estimates herein are edvisory only.
B, The following is an estimate of the number of man-months required

.for the indicated period:
April 1, 1974 throuch March 31, 1975 -~ U. S. Personnel

Home Office Professional 90,lan-months
Home Office Non-Professicnal 39.5 Man-months
Field Staff Professional 71.0 Man-months
Field Staff Non-Prcfessional 6,0 Man-months

TOTAL  206.5 Han-months

April 1, 1974 throush ierch ©1, 1975 - Non - U, S, Personnel

(Not. Funded Under Conirsct)

Field Staff Professional . 80.0 Han-‘monihs
Ficld Staff Non-Frofessicnal 120.0 Man-months
TOTAL 200.0 Man-months

Ikpril 1, 1975 throurh June 20, 1976 - U.S. Perconneld

Home Office Professional 104,.6 Man-months
Home Office Non-Proi‘cssionai 45.4 Han-months
Field Staff Profossional 82.5 Man-months
Field Staff Non-.Professional 745 P.lan-mon't..hs'

TOTAL 240 Man-nonths
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Arei) 1, 1975 throuch June N, 1074 = ‘on = 1.0, Poregnnel
(tiot Funcned Under oncrach)

Fie)d Staff Professional v 92,8 Man-months
Ficld Staff Non-Professional 129.2 Van-rmonths

Total 232.0 Man-months

C The Contractor shall utilize the above estimates for performance

of the Statement of Work herein. AdJustments in the level of effort may

al of the Contracting Officer.
<

The sstimated levels of effort abovgtgiz illuctrative only;

be made with the Jritten approva
<
however, the Contractor shall utilize the estimates to the maximum extent
practiceble in the performance of the Statement of Work herein.

ART;CIE V - ESTIMAYED COST

A, The total estimated cost of this contract to the Government 1is
$1.380,060.00. The total estimated cost is the ceiling'cost.of this contract
beyond which the Government assumes no 1liability for costs.

B, WVithin the total estimated cost, the sum of $605,000.00 is hereby
obligated for performance of the services in the period April 1, 1974
throu"h March 31, 1975. Notwithstandin" the ceiling amount set forth in

paragraph A above, the Government shall assume no responsibility for costs


http:605,000.00
http:1,380,000.00
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incurred in the period L-1-7h through 3-31-75 ‘n excess of the obligated

amount.

ARTICIE VI - FUNGET

A. The'Budget Schedule set forth as Attachment B hereto imposes linita-
‘tions for reimtursement of dollar cos ta for individual linc-items for the
period of the contract.

B. The Coniractor shall not exceed the grand totel amount set forth
for the budget periods, nor the grand total for the period of contract.

C. The firﬁ bqi;et represents the~tota1 funds authorized to be ex~
pended by uhe Contractor im the avpliceble peribd.

D. The yrojected bulzet represents the éat ated costs for the evvlicaile
pericd,

E. Within the firm budget, the Contracigr mey adjust lise item amounts -

guan—

ARTICLE VII - COSTS RELMTUPSARLY

A. The United Staﬁes dollar costs allowable under this contract shall
be limited to reasonable, allocable, and'néccssary césts determined in
accordance with Zeneral Frovicion Mlo. 7-entitled "Allowsble Cost and Pzyment."

B. -Additional‘rrovisions regarding non-U.3. dollaer réimbursable costs

are set forth in Article 7 - STZCTAT, PROYISTONS, end such cosls shall be
limitcd to reasonadle, alloctble and necessary cosis dctcg@;gpd_in eccordance

with Genaral Provision 6. 7 entitled "Allowzbl: Cost and Poyment."
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"ARTICLE VIIT . ESTABLISHIZNT OF OVERHEAD RATE

A, Purusant to Ceneral Provision Clause 8, entitled “"Negotiated Overhead
FAtea.“ pending establishment of final overhead rates provisional paymentsg
on-account of allowadble indirect costs shall be made on the basis of the
following negotiated provisional. rates applied to the base set forth in
paragraph VIII B below:

Provisional Rate

Perlod Hate
From: %7-1-72 . . On Campus: 60%
To ¢ Until Amended Off Campus: 307 .

B. The base to which the above ratés'épply shall be composed of direct
salaries and wéges. Dir?ct salérieﬁ and wages lnclude the prorated costs.
of vacations, holidays, é;d sick leave; but excludes overtime premiums. Fringe
TLV Luobls such as social security, retir-ment, and heaith insurance are

treated as other direct costs and are excluded from tﬁe base.

ARTICLZ IX - FEDERAL RESERVE LETTFR OF CREDIT

A, AI,D, ;hall open a Federal Reserve Letter of Credit in the amount of
$605,000.00 available for obligation under this Contract.against vhich the
Contractor may present payment vouchers. The amount drawn down by the Con-
tractor during any calendar montih shall noi exceed $50,000.00. Within the
foregoin§ ceiling amount, the amount o}.the Payment voucher shall not be in
an amount less than $10,000, nor more than $1,000,000 but withig the Specific
aollar ceiling on monthly withdrawals. The amount drawn down, including un- |
expended amounts p;evious]y drawn down, will not exceed by more than $10,000
the anticipated amount of.expenditures for the followinz seven (7)‘day period.

B. The terns and conditions coverning the use of the FRIC are set forth

in Attachment E hereto,


http:50,000.00
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ANTICLY, 7/ - PRI-COITRAST CCOT3

. The allowable cost of perforrmence of this contract shall include all .
alloable and allocable cécts which have been incurred by the Contractor
in enticivpation of this coniract on or after April 1, 197L but prior to
the Cale of the Covurhctl'; 0ff1ccr'~ signature shown oa page ne. 1 ﬂerco;,
and vhich, if incurrcd efter the davc of the Contracting Officer's sxbnature
would have beeé considered as items of allowrable and nllbbablc costs under
1c]e VII nnove, vrovided however, ihat such precontrect costs snall not

exceed $100,000. 00

ARTICIT ¥I - TTCEVICAL DIRTITICNS - COMRACTIIG GTTICTR'S TIUNIICAL

RUpNHERTART

A. The.Contr&gting Officer's Teclknical Representative (COTR) Tor this
coitract is lir. Donald PllC\nOuu. Fr. Pluctnett mey be contzeted as follows:
U, S. Dcn:1t~n1u ol State
Agency for Iaternationzl Develcoment
TA/AGR, Fa. 3246 'rzs
Washirgton, D. C., 20523
Telcphone: 202 - 632- 1026
B. Tac COI® is responsible for the technical espects of the coatract
and tochnical 1iaison with the contractor. The CCIR is also résnonsible Tor
the inspection and acceptence of any deliverable 1tcms or renerts under the
contrngt, and gsuch other svzcific responsililities us mey be set forth in

the- contract,
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| Tho COTR is not authorized to make any commitments or otherwise
oblicnto the Covernment, nor is he authorized to make any changes ﬁ?-ch
affect the provisions of the contract. Any such changos requested by the
00ntractor shall be addressed to the Contracting Officer through the COTR.
No such changes shall be made without the expressed written authorization
of the Contracting Officer.

C. The COTR represente the Cognizant Scientific/Technical Office shown
on the Cover pare hercof,, and shall be responsible for representing that
Office in all technical matters.

'D.- The COTR designated in paragraph A above may be.changed at.any time
by Adniniutratlve amendrent to this contract.

ALTICLE YII - KEY uP”SOVGUL

Ao lnc Key Persornel which the Contractor shal). fu*niek for t perform-

ance of this contr?ct are set fortn ir Reference A hereto as those indiviaua1§
pr&posed by the Contractor.

B, -The pefsonnel.specifigd as Key Personnel are considered to be
essential to the hork being performed hereunder. Prior io diverting or
replacing any of the specified individuals, the Contractor shall notify the
Contracting Officer (throuﬂh ihe COTR) recasonably in advance and sh 211 subnit
justification, including proposed replacements, in sufficlient detall to permit
eQaluation of the impact on the contract, No diQersion or replaccment, other
than as set forth in Reference A, shall be made by the contractor without
.the written consent of the Contracting Officer, provided th;t the Contracting ’
Officer nay ratify.in writing such diversion or rcplncemcnt;'and that such

.ratlfication nhall constituto the consent of the Contractlng Officer required



Contract lio. AID/ta-c-1103

by this clause.
C. The listing of key personnel may, with the consent of the coatracting
partiecs, be amcnded from time to time during the term of the contract to

either add or delete persoane). as appropriate.

ARTICLY XIIY - RTPCRTS

A. The following reports are deliverable at the time and in the form
-requircd below:

. Rcséarch Annual Report for the year ending October 31, 1974 cue
December 31, l9%ﬁ and'Rés&hrph Anqual Repcrt for the Yeér ending Octover 31,
1975 due Decerder 31, 1975. The reports szall be subm ttgd in accbrdance
with Attachﬁent F cntitied_"Guidclines for Preparation of the Nesearch
‘Anndal Report" dated January 20, 1972. Cae hundréd (100) copies shall be
gubmitied to the COTR.

2. Fiscal end Administrative report setting I'éTth ectuel and estimated
cxpenditurcs fer tﬁe veriod fpril 1, 197h through March 3i, 1075, éuch
rcports shall be subnitied o or before rebruary. 28, 1975.

B. The Coulractor is nol requircd;to suerit the semi-ennual annual
report set forth iﬁ Ceneral Provision 12 parg;raph(a) but shall be respoasidle
for furnishing the information required by the paregraph upon request by
the Contracting OiTicer,

‘€. Finnl report in eccordaance w Lu paragreph (e) of Sencral Provision

to. 2.
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ARTICLE XIV - ATTACHIENTS

Con.cact No, AID/ta-c-1103

The following is a list of all Attachments to this contract. . Attachmenis

are a part of this contract and have, where 1ndica£cd, the full force and

effcct of any other provision of the contract.

Attachment

A

m ¥ a w

ARTICIE XV - SPECIAL PROVISIONS

A A

Title

Scope of Work

Budget Schedule

General Provisions

Additional Gencral Provisions

Federal Reserve Letter of Credit - Terms
and Conditions

Guidelines fer Preparation of the
Research Annual Report dated Januarylzo, 195

Cost Accounting Standards

Contractor's Information Package

A, Project Cdntinui&x - Inasmuch as this contract provides for the contin-

-uation of the research program carried out under AID Contract No, AID/csd-2167,
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the follouing is a 1ist which includes, but is not limited to, those items
'and benefits generated by contract AID/csd-2167 and hereby transferred to
this contract: |
1. .All itemsvof property subject to the Covernment Furnished Property
clause.
2. Employee longevity credit of personnel transferred to this contract.
3, Unused annual znd sick leave of personnel transferred to this contract
4, Service credit for the estéblishment of hone leave applicable to
personnel transferred to ihls contract.

- A1l items and benefitS'set.forth as transferred to this contract
shall be subJect to the prOV*sions'of this contract.

B. Fquinuent - For the purpose of paragraph (v) of General Provision No. 16,
the Covernment shall = make the purchase or provide for the lease of ény motox
vehicle ‘to be used under the terms of the contract. Vehicles are considered
.long 1ead time items, and as such the contractor's request‘for vehicles must
be made as soon as the need. for such vehicle is known to tﬁé cont:actor. A
pinimum lead time of 120 days is needed for any such furnishinv of thicles.

The rcquest for purchase of any vehicle shall include a11 spccii‘icatione for
such vohicle including make, model and required optiong._

C. Salaries and waces paid to Jocally hired persons'may not, without the
specific written approval of the kission Direétor or his designec, excecd'thc
jovel of salaries paid to equivalent perconnel by the AID Mission in the
Cooperatin3 Couhtry. or the prcvailing rates in the Coopcrating Country, as

detegmlned_by A.I.D., paid to personnel of equivalcnt technical competence.
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ARTICLY VI - GEIZRAL PROVTSIONS

The General Provisions, shown as Attachment € hereof, shall apply to
this contrect. lModifications to these Genersl Provisions are set forth’'
in Article XVIIY herein. The General Provisions-are set forth in AID

Form 1420-23C (9-73).

ARTICLY VIT - APDITIONAL GEIDPAL PROVISIONS

Additionzl Genera). Provisions,siioun as Attechment D hereto, shell

apply to this contract. Modificetions to these Additional Cenerel Frovisions

ere set foerth in Article YVIII hereins The Additional. General Provisioas

. . \- .
are set forih in ATD Forw 1420-23D (9-73).

ARPICLT XVITT - MODTITICLTIONS TC OTITIAL PROUISICNS

Tie followirg additions, deletious, supplexents end modifications shall

affect the Cencral Frevisions as ircdicated.
A. 'With reszerd %o General Provision Io. 2 and in accordance with
paresrepy (2)(1) of Additionel General Provision io. 3, the Contracting

Officer herery gives the reguired approvel for incividuzls reguired vo .ravel
outside the Unfted Stales; provided, houwever, that concurrence with tlhe
. _

assignment azd/or travel of any znd oll such individials ig obloined in
writing from the Coalracting Officer's Technicel Represcutative prior to
their ussi;nment.nnd/or travel.

chis epprovel shall not opply to any other clause or provisicon
of t=s Conilract with respect to Contraciiag Officer approvals.

-

B, %ith resard to Cexeral Trovision lo. 12, sce Arliele ¥TTIT - Tevoris,
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C. WVith regard to General Frovicion Mo. 16, see paragreph 3 of

Article YV - Smeciel »rovisions.

D. With recard to General Provision Mo. 17, paragreph (c), Title,
title of all property acquired by the Contracéor for use within the
United Stetes ic heredy transfcr;cd to {he Contrector.

Title for all property achired.for use outside the United
States shall be retained by the Govcrnmgnt.

B, With rcgard to General Trovision 'o. 33, it is otheriise
O b A

provided that wiencver weights end neasures are recuired or authorized,

» .0 P D ) . . ~ . ’,
all guantitics and neasures srall be riode, ccmpased, and recorded in tie

netric andfor Tazlish crcten eccording teo the standards of the country,

(S

the requi. 22ts of reseerch oregrars continuivy gnd ccmpativility, and the

scientific or cugizeering requirenerts of tae conbract.

F. Addiiional General Provision Jlo. 5 is supplenented so that uiless

_otherwise approved vy tne Contracting Clficer orientetion anﬂ/cr languag

training shall ve requircd of any indivicual assigned outside the United
sates for o contimtous period of more than ninety (90) days.
G. Pwsnant Lo raragraph (e) of Additional General. Provision Mo. 16,

title is rctained to 2ll property acquired for use by the Contractor outside

of the United Stetes. AL other requirenents of the General Provision
renain the sene.

H. Adaitional Ceneral Provision llo. 17 is_sgyp}cnénted so that all

corresvonsence regerding this controct will reference, 05 & minimum, the

L)

conlract nwuer hiereol.

I. Tac followin; is added a3 Adlsional Ceaeral Provision lo. 19.
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19, Tnird Couniry and Cooperating Cowntry rationals."”

The compeasation, leave end nolldars, ellowances and
differcntinls, iravel, iransportation and shipment of effecis for Third
Country Mational (7CiI) and Coonerating Couatry fctional (cC1) employeec,
3£ their use is auizorized under ihe coniract, will be subject to AIb's
policy outlined in llanuzl Crier 1423.7. Tt is noted that unless cilerwise
provided, 7TCI's end CC!'s emplcyed under this contracﬁ'aré not eligible for -

allovances end differentieals,

"
t-te

J. Attechemn’ ¥ entitled Zasi Accouniing Standards is hereby

fncorporated as Addibideal Ceinerzd Frovision o, 20.



I.

K. ichment A
Pago 1 of 2
~fcope of Work T

On-Farm Water Menagement Research Contract
Utuh State University

Scope of HWork - Work Plan

A. General Objective

The general objective of this research is to increase food
production in thz arid ead sub-humid lands of the less developad
countries with aprrovriate consideration given to increesing
employrent in the rural sector and utilizing local resources
throuzh the iuprovement of water i:anagement practices and the
utilization of those with other good management procedures.

B. .Specific Scoze of Work

Utah State University shall use its best efforts in:

1. Developrment of knowledge and datz: on how best to conserve
and utilize water falliqg on the land as rain and the most efficient
means of supplamenting nesded soil moisture by a limited amount
of irrigation water.

<. Development of krowledze and data that can be used for the

"econonic design and coastruction of water coaveyance and delivery

systems includinyg structures for coiutrol and measurement of
irrigation wvater, espzcially on the farn.

3. Th= Qevalocment of surface and sub-surface water removal
systems to nminimize the hazards resulting from surface flocding
and high water tadles

/ b, IYdentification of important factors to be considored in
land repﬁratxo and grading ol the verious.soils in the nmajor
climatic zones ard the relevionship of these fzctors to water
management, erosion, wate infiltration and gocd land use and
cropping pvact1Cgu.

i
1

5. . evclopm:nt end adartation of methods of water application,
including time ard zmounts, vhich are suituble and erficient for
different soils of varying properties (vater-helding capacities,
intake rate, eétc.) with rajor crops.

6. Intcgration of these water use factors into productive
eropping syatens consistent with farm size and uvailable farming
practices,
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r.

7. Development of means for inercasing crop production by
using amendments ard nanagement practices which will improve water
and soil propertics and by using salt tolerant crops in those areas
shere vater quality, soil salinity and exchangeable sodium are
problems., ‘ ‘

8, The identification of instivutional and policy factors (lcgal,
social, cconomic, religious, manpower, credit, ectec.), that influence
the efficlent distribution, nanagenent and utilization of water at
the faxm level, :

Ievel of Effort Guidelines

A. Services are now being pcrformed in, end it is anticipated that
services will con%inne to be performed in, ¥l Salvador, Colombia,
Brazil, Ecuador, Chile, Bolivia end Guatemala with Contractor's
professional. persoanel now loccted in the first four of these Lstin
Mnerican countries,

B, As 2ID's and IDT requirements werrant, and subject te the avall-
ability of funds cnd qualificd personncl vnder tnis contract, AID

and the Centractor shall, within the perzneters outlined in the

Scope ¢f Vork in part I sbove, develop programs for services in other
gelected IDC's and shall, as nceded Ior such puarposcs, develop special
"iask forces" cnd "work plens” tailored to the nceds of AID and the
InC's as circumstonces warrant., If supplemontal funding and adaitional
perccunncl rust be ascignod or employed ror speciel "task forces" end
prodblex~oricnted activities, thcn such funding ond sdditicnal person-

nel shall be provided by supplcmental agrevment,



Salaries and Wages
Consultants
Fringe Benefits

overhcad

fravel and Transportation

Allowences
Other Direct Costs
Equiprent

- TOTAL

Period

Contract No. AID/ta-c-1103

ATTACIDENT B
Budget Schedule

Period

¥R: W/i/M FR: 03705
10: 3/31/75 TO0: 6/30/76  Total
$285,710 $387,860 $673,6o<;
k,000 3,750 7,750
- 43,460 59,880 103,340
132,250 179,510 311,760
16,800 38,130 7 85,020
W,890 53,130 98,020
11,590 15,360 27,370
$605,000 775,000  $1,380,000 |
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FEDCRAL PESERVE LETTZR OF CRFDIT FOR ADVANCE PAYLENT

LA. A.1.D. £hall oren a Federal Referve Letter of Credit in the arount of
$605,000_ oo -C0available for oblie;ution urdcr this Contract against which the

Coatractor may present payment vouchcrs. The amount dravn down by the Ccn-

tractor during eny celendar month shall not cxceed _$50,00 0.00

Within the forcpoing ceiling erount, the emount of the payment vouchc:t: sh2ll
not be in an amount less than $10,000, nor more than $1,000,C00 but within

the spzcific dollar ceiling on monthly withdravals. The amount drevn
dovn, including unexpended effounts previously dravn down, will not excecd

by more than $10,000, the enticipated amount of oxpenditures for the follcxfing
gseven (7) day poriod.

B. In no cvent sha.li the. accunuleated totol of all such yayment vouchers

LS wemasseds P Al WadrearmY Vo aneera Y addase adt Nuaadds
Va v ivd T ML VVwe WA Vauudve

C. If et any tire, the Contracting Officer detexrmines thet the Contractor
hus prcocntou peyrent vouchers in esicess of the .d.v'\u_mt o on.o\mts allowable

in A end B cbove, the Contracting Officer may: (1) couse the Federal Reserve
Letter of Credit to be suspended or revoked; or (2) direct the Contractor to
withhold subnission of poyment vouchers uatil .,uch tize os, in the Jv.ﬁ:;.:::xit

oi‘ the Contracting Officer, en appropricte level of actunl, nccessary onl
alloz.':abi}e expenditurcs has occured or ‘will occur under this Controctor and/or
(2) rcquest the Contractor to repay to A.1.D. the axount of such excess. Upon
. yeceipt of the Contracting Officer's request for repzyment of c¢xcess edvinece’

Fayvanis, the Conur\"tor ghall promptly conte ¢t the Contracting Officer to x:z‘.c

psultable arrencerants for the repaynicnt of such exXeess fums.
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Contract lo. ATD/ta-c- 1103
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p.  Procedure for Contractor
). After arranging with a corrercinl bank of 1its choice for operation
under this Letter of Crcdit and obtaining the name and address of the Federal
Reserve Lank or branch serving the corzercial bank, the Contractor shall deliver
three (3) originals of Stendard Form 1194, "Authorized Signeture Card for Puy-
pent Vouchers on Letiers of Credit sigred by those ofiicial(s) cuthorized to
cige payrent vquchcrs against the F'edcral Reserve Letter of Credit end by on
offici.al of the Contractor who has avthorizcd them to sign.
2.'Upon excention of the Agreement, the Con’ofa;:tor shall rcceive one
cortificd copy of the Federal Reserve Letter of Crédit. |
5. The Contrector 8h2ll confirm with ‘his comrercial bank that the
Fehoval Roserve Lotter cf Credit 1':»15 teen opened and is availeble if funds
arc necdcd, |
4, To receive paymenv, the vontractor shall:

(o) Pcriodically, alihouzh noxwally not during thc';lo._s‘t five doys
of the nonth, pi'epe.rel payrent vouchers (Form TUS 5401) m en or.igirizlﬂ. and
three copics. |

(v) Yave thé originzl end tvo copies of the voucher signed by ihe
puthorized officiol(s) whose sigrature(s) ixppéar on the Standard Forrﬁ 1184,

(c¢) Prcsent the origina). end duplicate ond triplicate copy of the
Foi TUS $:01 to his cor::crciﬂ Lrenk.

(@) Retain the quadniplicate copy of the voucher.

5. Aftcr the first payment voucher (Form TUS 5401) has been procesced,
gueecslins ruyieant yewehors ai2l) not b.c prcsen‘icd until existing h:xlm:c;: of

previous piyiicnis have been expeisded o1 Gre jneufticient to et current noeeds.
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ey (/26
6. In preparing the payment voucher, the Contractor essigns a
voucher number in numcrical sequence beéinning with 1 and continuing in seruence
on all subsequent payrent vouchers oubmitt.cd vnder the Federal Reserve L:tter _of'
Crcdit. The current status of the pertinent Federal Réserve Lett-gr of Credit
Fundn shall be presenicd on the reverse side of the last tvo copiecs of.'thc Form

TUS 5401 in the following format:

Cash on hand prior to preceding edvance $

Plus amount of last edvence on TUS 5401 Ho.___.

Less yayrents subsequent to lust odvance e e

Equals cash on hanq prior to receiving current
advence on TUS £401 llo. '

7. A yepost of cxpazndituvres shell be px-cpafed and subniiied quarterly
to the Coitroller. Thi.s report, stbrnitied on Stondzid Form 1034, “Public Vouchor
| for Purchases and Services Other Than Personal" skell be supported by céfcifiéatio:::,
listil'ug of \fiﬁh(li?.\ﬁ:*.ls end do'cumentztion asbrc_qui red. This report shall have
attached, s a mininwm, en jtemization of expenditwres end shall 1dent;fy frudse
expended in eccordance with the tolsl oblic;ntéd arzount of the c.ppfovcd budgets
<aking into eccount thz 11m§,ta£10ns imposed therein.

B. The report of cxpendix’:ﬁres on Standerd Form 103% is yevieved
ngainst the Contract provisicns, and any irproper disburcement is dicelloued,

The Coniriactor ic rotificd of the reason for the c‘v.isalloz—m.ncc and is dirccted
to adjust the nc;ch periciic report of cxp:n'iéturcs to reflect the disallowance
and €q reduce its next payment voucher ecainst the Federal Rescrve Letter of

Creiit by ih vrount of Ab: disallovance,
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9. Simultencously with the submisaion of the report of cxpenditures,

~ the Contrcetor cudbnits to the Controilcr o status report on the Federal Reserve

Letter of Credit as of tie close of the period covercd by thLe report of expendi-

~~tures. The report is prepared in the following formt:

Federa) Rescrve Letter of Credit No. -

Period from e theovgh e

A. Letler of Credit Position i B. Cash Yesition
3. Current amount of FRLC 3, Cash un hand at begin-
{including amendments) ning of pericd $
through reporting penod §— "2, Flus: cash drawn during
2. Payment Vouchers an - period ' $

Letter of Credit pre-
sented (Form TUS-5101):

&, Credited prior to re- N
porting petind 3 3. Plus: refunds, rebates or
. . olther .mounts received,
b. f::a":;d pdcur’i:)’:.lc :f‘ .t ll.‘lc extent allacable to
TUS-S}OI Voucher to dinburscnicnts charged
Nos. .. through acainst this FRIC | S
laclusive $ 4. Total cash uvailable (sum
- b
¢. Presented  bhut  not " ol 1,2, and 3) o
B. Less: disbursements dur.

crcdited during report
ing period §__

via TUS-5101's num- :

bevedd oo o €. Palance of cash c¢n hand

lhrough in- @t Gvav ol 1;.‘\“:-‘--., e

Inelusive [ J ziod | F
3. Total of all Pzyment 7. BEstimated numnhcr of days

gequircinents covcred by
balance on had (ltem &
above)
Days:

Youchers against FILC
ercdited or proscnted 3
4, Bslarnce of FHLC not
drawn or tequesied this
veporling period g

E. Refund of Excess Funds
1, If 8l)l costs have been settled under this Contrect end the Contractor

. . ~ e . . . . 3" 0SS
fails to cciply vith the Contraciing Officer's request for repay=ent of exces

Federa) Recerve Letter of Credit funds, the Government chall have the right, ox}

other contracts held by the Contractor to vithhold poaywent of Federal Reserve
4
Letter of Credit or other advances end/or withhold redubursenents cuz the Con-

£ycctor in 4he crmount of the cxeesns veing heldd by the Contrector,



Contract ! No, AID/ta-c=1103
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£. If the Contrnctor is still holding excess Federal Reserve Letter

of Credit funds on & gront, contract or similer sgreement under which the
work has been comupleted or terminated but all costs have not been settled,
“the Contruoctor agrees to:

(a) Provide within 30 days after requested to do so by the
Contracting Officer, & brea%dc... of the dollar amounts vhich have not been
settled betucen the Government and the Contractor. (The Contracting Officer
will ns#umc no costs nre in dispute if the Contractor fails to reply‘within
30 dnys.);

(b) Upon written request of the Contracting Cificer, return to the
Government the sum of dcila?s, if any, vhich represent the differcnce betwveen
(1) “he Contractor's nzximm position on clujmad costs which have not been
reimbﬁrscd end (2).the total amount of uhcxpcnded funds which have been advanced
under.thc Contract; and

(¢) If the Contractor fails to corply with thz Contrecting Officer's
request for repayment of excess Federal Reserve Letter of Credit furds, the
Go?ernmeﬁt ghall have the right, on otﬁcr contracts, gronts or simdlar egrecrments
held with the Contractor, to withhold payment of cheralyncserve Letter of Credit
or otth ndvances and/or withheld reizburscuents due the Contractor in the umount

of the cxcess being hield by the Contractor.



Contract No. AID/ta-c-1103
ATTACIMENT F

January 20, 1972

GUIDELINES FOR PREPARATTION
OF THE

RESEARCH ANNUAL REPORT

The attached guidelines suggest the
format and the dctail for annual research
reports that are required in all rescarch
contracts. The research contractor will sub-
mit thirty-five copies of the report with
appendices to the AJI.D. Project Manager.

The A.I.D. Project Manager will submit two
copies top TA/RUR and two copies to the A.L.D.
Reference Center.

YThe outiine shvuild prove uwseful to the
contractor in preparing the report, anrd
‘provide an improved basis for annual project
reviews. The contractor is encouraged to
develop a self-contained report as outlined
below in approximately fifteen double-spaced
pages. Additional material may be annexed
as nccessary fov a comprehensive report.

The fiftcen page rcport is intend:d to

provide a barcboies statement of the effcc-
tiveness of research resources and methods

fn producing research results accurding to
annual work plans, and the significance of
these rescarch results for the solution of

the problem being addressed. Anacxed material
is essential for a critical review of asser-

. tions regarding findings, significance, etce



A,

1.
2.
3.
4.

5.

"6

7.

8.

REPORT SUMMARY 1/

Project Title and Contridct Number:

Principal Investigator, Contractor and Mailing Address:

Contract Period (as amended): 2/ from to

Period covered by Report: from : . to

Total A.I.D. funding of contract to date:

Total éxpendipu;gs and obligations through previous contract year: 3/

Total expenditure§ and obligations for current year: 3/

Estim.ted expénditurcs for next contract year:

Narrative Summary of Accomplishments and Utilizaticn

(In this space provide a concise

statcment of the principal accomplishments
‘during (1) the period of the repert and

(2) life of the project in relation to
research objectives and actual or potential -
operational significance.

This information does not substitute for

a full discussion of the same points
required in the body of the Annual Research
Report as outlined below.)
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B,

“wReport Summary": Statistical Information (Ttoem A) and the
Narrative Summary of Accomplishments (1tem B) should be
rcported on 2 siugle page. This page will be for general
public use as well as project managLment purposcs: and
should be written for a general rather than a technical
audience. '

Item 3 - Contract period (as amended): Report the original
date of the contract and closing date as prescribed by the

- contract or any amendment thereto.

Items A 6-8: These items refer_tc expenditures including
firm obligations by the contractor. Obligations are the

contractor's legal but unpaid commitments, 1.€es subcontracts,

purchasc ordecrs, etc.; and other related accruals through
the end of the reporting period. A weontract year'" is ome
betwecn anuiversary dates of the contracts.
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A.

C.

D.

ANNUAL RESEARCH REPORT

General Background

Prepare a concise statement that provides the background
and rotionale that led to the initiation of the project. This
summary should state the nature and importance of the problem
to which the rcsearch is addresscd, and the rationale that
Yinks the rescarch activity to the problen,

Statement of Project Objectives as Stated in the Contract

The purpose of this section is to record in a precise and
concise way the objectives of the rescarch project. The objec-
tives as stated in the contract may have been interpreted,
expanded or further defined in other decuments and inutually
agreed to by A.I.D. and the contractor. This section should

-reflect the contractual objectives as modified by these

supplementary understandings.

Continued Relevance of Objectives

Docs your rescarch to date, or other circumstances, indicate

& nocld for modifization of prejece obiectives ne crarad in the

LY ORONR AA

contract? If so, in what respects?

Accomplishnents to Date

1. Findings: Provide a statement of the principel aird-
significant findings and other accomplishments for the reporting
perfod as they relate to the znticineted results In the yecar's
work plan. (Sce material for the year similay to that requested
in G.1l. below for the coming yezr,)

Discuss the opcrational significance of the findings of the
current year's rescarch for attaimment of project objectives as
stated in Section B above. The discussion should include refer-
ence to cxisting knowledze, recent resecavch findings by others,
and cumulative findings and accomplishments of this project.

Also discuss side cffects of the work, positive or ncgative.
For example, do the findings to date suggest unexpected coaplications
for the application of findings; do they suggest the need for more
divect approaches to the problea than vere originally anticipated;
or is the research developing information and insights not expected
fn the scope of the work?
[ ]

2o Tutermpatizicag of Do and Stuanarties Sefdamcass

Summnarize Lricfly the evidenee wnda analysis it
support the findings cited above. To porvmit a critical analysis of
the cvidence wid analysis, expand as necesuacy in an appendix to
cach copy of the repourt, ‘



E.

Fe.
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3. Research Dusign: State briefly any significant modi fications
made in the rescarch design prior to the current reporting period.

Arc thc present techniques, instruments or node of 1i1quiry
appropriate and/or optimal for the study design? In view of the
findirgs of the past ycar or your experlence with the research
measures cmployed, do you rccommend modifying (1) the resecarch
design or (2) rescarch techniques? For example, have there bcen
special problems of data availability, sampling, data processing,
or incffective techniques? Have rescarch findings revealed )
technical relationships that sujgest a contipuation of present
methods or do the suggest a new appreoach?

*

Disscmination znd Utilization of Research Pesults

1. Briefly describe efforts made under the contract to di{sseminate
the results of the research project. Attach as appendices two lists:
(1) a bibliographic list and an abstract not excceding 200 words of
papers and publications developed under the concract and (2) a -
list of short stztcments that identify cach known use of materials
produced Ly the project for seminars, conierences, translations, or
as baclground matexial for spceches, policy statcments, ctc.

2. Cite avidsnce and rascs knowm to you that €indings of the
rescarch project are being ucea 1in LULS, the U.de, Or DULR, in
training, direct applicaticn to the pr-vlem, etc.

. \ ’
3. Has the experience of the past year suggested new or more
cffective ways Lo cxpand the use of rescarch recsults? If so,
discuss the oxperience and as appropriate include proposcd steps
fn the werk plen (Itea G belouw). Indicate whether your propesals
can be carried out under current provisionms of the contract, or
would require neu contract arrangements by A.l.D.

4. Discuss the extent and nature of considerations to involve LDC
persoancl and/or institutions as an appropriate acfivity of the
project. 1f judged appropriate, discuss the ikind and’ extent of LDC
{nvolvement in (a) plaaning the project, (b) the cxecution of the
ficld work, (c) the analysis and reperting of results. Plans to
{nvolve IMCs in the future siould be reflected in the work plan in
Item G (4) below.

5. Uuder scparate cover forward four copies of publications, seminar
reports, translations anrd other materiials representing cflorts to
disscminate results of the rescarch prbject, and evidauce of the
results being utilticed by LOC or U.S. prople or institutions.

Seatrmrny, of Lumondlipyupns nd ANVLe i ong and Cevte: etor Resetrons

] S iaie -t . oo .
weovida o soatement cooL . lnue o oew . sitieatdens rolzeel 0

the budget plan for the years This statement should show expunditure
ond obhlirations for cach of the (1) major inpurs (Pevsonnel, equipacnt,
travel, cte.) accovdine t (2) the wajor ~csunnlishaents or uerh
tareel s that had hesa ntastet ror thy vieertg earl,
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Identify significant problems or ac:=omplishments in the progress
of the projcct related to the volume, cffectiveness, or scheduling
of the manpower, equipment, traval, etc., made available by these
expenditures.

Discuss significant changes or modifications in project manage-
ment, in the staffing pattern, physical facilities, institutional
environment, ctc.

G. Work Plan and Budect Forecast for Comine Year

Taking into consideration the past ycar's progress and expendi-
tures and the work remainiug to be done over the life of the project,
present a work plan and budget for the coming year.

1. anticipated ‘accomplishments'for’the comingryecar.

2. proccdures to be used and activities to be carried
out,

3. significant factors that you anticipate that will
promote or impede accomplishments.

4, a plan for dissemination z-d utilization of the
- \expected results oi the research in the U,S. and in
LDCs as appliczble.

5. a budget statement that shows planned cxpénditures
for each of the major inputs (personnel, equipment,
travel, LDC involvement, etc.) according to the

_major accomplishments, or work targets that are
planned for the coming year's work.

He Appcndices

Reports of technical data and analyses (Par. D. 2)

A bibliographic list with abstracts of papers and publications
“(Par. E. 1) :

A list of uses made of rescarch findings and reports (Par. E. 1)

Other appendices as appropriate.
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ADDITIONAL
GEWERAL FROVISION KO. 20

COST ACCOUNTING STANDARDS

(a) Unless the Cost Accounting Standards Board has prescribed rules
or regulations exempting the Contrzctor or this contract from standards,
rules, and regulations promulgated pursuant to 50 U.S.C. App. 2168
(p.L. 91-379, August 15, 1970?, the Contractor. in connection with this
contract shall:

{1) By submission of a Disclosure Statement, disclose in-writing
his cost accounting praciices as required by regulations of the Cost
Accounting Standards Board. The required disclosures rust be made
prior to contract award uniess the Contractirg Officer provides a written
notice to the Contractor authorizing postaward submission in accordance
with regulations of the Cost Accounting Standards Board. Tne practices
disclosed for this contract shall ba the same as the practices currently
disclosed and applied on all other contracts and subcontracts being per=
forined by the Contractor and which contain this Cost Accounting Standards
clause. 1f the Contractor has marked the Disclosure Statament to indicate
that it contains tradet.secrets and comaercial or financial information which
is privileged and confidential, the Disclosure Statement will be protected
and wi1l not be released outside of the Govermment.

‘2) Follow consistently the cost accounting practices disclosed pur-
suant to (1), above, in accumulating and reporting contract performance
cost data concerning this centract. I any change in disclosed practices
made for the purpases of eny contract or subcontract subject to Cost Account-
ing Standards doard requirements, the chanje nust be applied pruspectivzly
to this contract, and the Disclosure statarent must be amended acccrdinaly.
If the contract price or cost allowance of this contract is affected by such
changes, adjustment shall ba made in accordance with subparagraph (2)(4)
or (a)(5), below, as appropriate. ' '

(3) Comply with all Cost Accounting Standards in effect on the date
of award of this contract-or if the Contractor has submitted cost or mricing
data. on the date of final agreement on price as shown on the Contractor's

“signed certificate of current cost ‘or pricing data. The Contractor shall
‘also comply with any Cost Accounting Standard which hereafter becowes
applicable to @ contract or subcontract of the Contractor. Such cowpliance
shall be required prospactively froa the date of applicability to such
contract or subcontract. '

(4) (A) Agree to an equitable adjustrent as previded in the Changes
clause of this contract if the contract cost is afvected by a Disciosurc State-
ment, chanae which- the Contractor is reguired to make pursuant to (3), above.

15 ho Convisczer nas nat baen recuired o fite 2 Distloters Tidtmant hut i3
Feqaived parsusat Lo (a) (3}, shovs, to changs un estasiforod pracvice, Lher

an cquitable adjususcnt siiali similarly be agreed to.



(B) MNegotiate with the Contracting Officer to determine the terms
and conditions und .r which any Disclosure Statement change other than
changes under (4) .A), above, may be made. A change to a Disclosure State-
ment may be propos:d by either the Government or the Contractor, provided,
however, that no ajrecment may be made under this provision that will
increase costs paid by the United States under this contract.

(5) Agree to an adjustment of the contract price or cost allowance,
as appropriate, if he or a subcontractor fzils to comply with an applicable
Cost Accounting Standard or to follow any practice disclosed pursuant to
subparagraphs (a) (1) and (a) (2), above, and such failure resulis.in any
increcased costs paid by the United States. Such adjustment shall provide
for recovery of the increased costs to the United States together with inter-
est thercon computed at the rate determined by the Secretary of the
Treasury pursuant to P.L. 92-41, 85 Stat. 97, or 7 percent per annum,
whichever is less, from the time the payment by the United States was
made to the time the adjusiment is effected. '

(b) 1If the parties fail to agree whether the Contractor or subcontractor
“has complied with an applicable Cost Accounting Stancard, rule, or regu-
- lation of the Cost Accounting Standards Board and as to any cost adjustment
“demanded by the United States, such failure to agree shall be a dispute con-

cerning a question of fact within the meaning of the Disputes clause of this
contract.

(¢) The Contracior shall permit any avthorized vaprescntatives of the
head of the agency, the Cost Accounting Standards Board, or tne LO@p-
troller General of the United States to exanine and make copiec of any
docunents, papers, or records relating to compliance with the require-
ments of this clausc.

(d) The Contractor shall include in all negotiated subcontracts which
he enters into the substance of this clause except paragraph (b), and shall
require such inclusion in all other subcontracts of any tier, except that
this requirement shall apply only to- negoutiated subcontracts in excess ef
$100.000 where the price ncgotiated is not based on:

(1) Established cataloyg or market prices of conmercial items sold
in substantial quantities to the general public; or

(ii) Prices set by law or regulation.

1. Subcontractors shall be required to submit their Disclosure State-
ments to the Contractor. However, if a subcontractor has previously
submitted his Disclosure Statement to a Government Contracting Officer
he may satisfy that requirement by certifying to the Contractor the date
of such Statcment and the address of the Contracting Officer..



2. 1n any case vherc 2 subcontractor determines that the Disclosure
Statement information js privileged and confidential and declines to pro-
vide it to his Coniractor or higher tier subcontracter, the Contractor may
authorize direct sutmission of that subcontractor's Disclosure Statement
to the same Governmant of fices to which the Contractor was required to
make submission of his Disclosure Statement. Such authorization shall in

' no way relieve the Contractor of liability as provided- in paragraph (a) (5) of

this clause. In view of the foregaing and since the contract may be subject
i0 adjustment under this clause by reason of any failure to comply with
rules, regulations, and Standards of the Cost Accounting Standards Board

in connection with covered subcontracts, it is expected that the Contractor
may wish to include @ clause in each such subcontract requiring the” sub-

. contractor to appropriately indemnify the Contractor. However, the inclu-
-sjon of such a clause and the terms theveot are matters for negotiation

and agrecaent between the Contractor and the subcontractor, provided

that they do not conflict with the duties cf the Contractor under its con-
“tract with the Government. It is also expected that any subcontractor
subject to such indemnification will generally require substantially
.similiar indemnification to be submitted by his subcontractors.

(e) The terms defined in Sec. 331.2 of part 331 of Title 4, Code of
Federal Regulations (4 CFR 331.2) shall have the same meanings herein.
As there defined, "meghtiated subcontract" means “any subcontract
except 2 firm fixed-price subcontract made by a Contractor or subcon-
tractor after receiving offers from at least two firms not associated
Witih Bach vihes O aulh TOTUTICIST OF cuhcantyactor, hraviaing {1} the
solicitation to all competing firms is ic.ntical, (2) price is the only
consideration in selecting the subcontractor from among the competing
firms solicited, and (3) the lowest offer received in compliance with
the solicitation from amoni those solicited is accepted.”

(Cnd of Clause)
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ARTICIY I - SCOP: OF COMMRACT

A. The Contractor, a? an 1ndephngent entity and nol as an ageni of the
Govermment, shall furnish his best efforts to complete the Statement of
VYork as set forth heréin.

B. This is & cost reimbursement type of dontract,fbr the furnishing
of fechnical research services. The Contract consists of the following:

(1) Cover page end Table of qbntents,
(2) Schedule consistiné of eighteen (18) articles,

(3) Nine (9) Attachments

ARTICIE II - STATEMENT OF WORK

A. The Statement of Work applicable to this contract is composed of
the following:

1. The\Plan of Work shown es Attachment A to this contract

2. The Contractor's technical proposal dated October 10, 1973
entitled "Colorado State University Proposal to the United States Agency
for International Development for Support of Water Manégemenf Research to
Improve Crop Productién in Develéping Countries." Said Contractor's technical
proﬁosnl is herein incorporated by reference.

3. The suppiement tO'thg éontractor's.proppsal as contained in
0016rado State University letter dated April 5, 1974 as excerpted in
pertinent part and set forth in Attachment B hereto.

4., Document entitled "Technical Approach and Plan for Impiementation'
of On-Farm Water Management Research in Arid nnd.S&bhumid-Iin&E of the Less
Developed Countries,” which document as submittéd by the Contractor's letter

dated April 5, 1974 is herein 1ncorp6rated‘by reference,
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B. The Plen of “ork. shall have Precedence orer ahy other elenent of

the Statement of Work.

ARTICLE III - PFRIOD OF CO™TPACT

The effeciive date of this contract is April 1, 1974, The expiration

date of this contract is June 30, 1975.

ARTICLE IV - LEVIL OF FT¥ORT

A. It is estimated that a totel of L48.7 man rmonths of effort will Ve
required Yo complete the Statement of York hercin,

3. The following is an estima-'f.e of the number of men~-months required
for the indjcated period:

April 1, 1974 throwsh March 31 , 1975

Homé Office Professional 33.0 Man-months
Home Office lon-Professional 91.2 Yan-mouths
Field Staff Pro:i‘essional 76.0‘f-!an-moz1t!1s
Field Staff lon-Professional _00.0 MMan-monshs

Total 200.2 Man-months
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April 1, 1975 throuzh Juna 30, 1976

Home Office .Professional 29.0 Man-monthg
Home Office an-Professiongl 11%.5 Man-months
Fleld stars Proi‘essiénai 105.0 Man-months
Field Staff Non-Professional 00.0 Mén-ionths
Total 218.5 I&ari-months

C. The Contractor shall utilize the above -estimates for performance
of the Statement of Work herein. Adjustments in the level of effors may

be made with the writien approval of the Confracting Officer,

ARTICLIE V - ESTTMATED COoST

| 31,306,592.00. The thta1 estima;ted' cost is the .ce;linp; .cost of this contract,
beyond vhich the Government assunes po Liability for cogts,

B. VWithin the total estimated cost, the sum of $565,712.00 is hereby
obligated for performance of the éerw_rices in the perioq April 1, 1974
through March 3.1, 1975, Notwithstanding the ceiling amount set forth in

paragravh A, above, the Covernment shall assume no responsibility for costis
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/,ﬂEurred in the perlod 4-1-7h through.3-31-75 1n excess of the obligated

amount}

ARTICLE VI - BUDGET

A. The Budaet Schedule set forth as Attachment C hereto imposes.linita-
tions for reimbursement of dollar costs for individual line-items fer the
period of the contract.

B, The Contractor shall not exceed the grand total anount set ferth
for the budget periods, nor the grand total for the perio@ of contrect.

C. The firm budget represents the total funds authorized to t2 ex
pended by the Contractor in the applicable period.

D. The projected budget represents the estimated costs for the applicab1e

beriod.

E‘” Within the firm'ﬁhdget, the Contractor,may‘adjust 1ine item amounts

as reasonebly necessary for the performence of this contract.

ARTICLE VII - COSTS RETMBURSABLE

A. The United States dollar eests allowable under this contract shall
be limited to reasouadle, allocable, and necessary cos%:s determined in
accordance with Generel provision Wo. 7 entitled "Alloweble Cest and Peyment."
B. Additional Provisions regarding non-U.S. dollar reimbursable cosﬁs |

are get fbrth in Article XV ~ SPTCIAL TROVISIO?S, and such costs shall be

1imited to reasonable, alloceble end necessary costs determined in accordance

with General Provision No. 7 entitled “Allowable Cost and Payment."”
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ACLE VITI- ESTADLISIMENT OF OVERHEAD RATE

A. Pursuant to General Provision Clauge 8, entitled "legotiated Overhead
Rates,” pending estublishment of final overheed rates provisional payments
on account of allowable indirect costs shall be made on the basis of the
following negotiated provisional' rates .a.i)p.lied to the base set forth 1in
paragraph VIII B below:

Provisional rate

‘Period Réte
From: 7-1-69 On Cempus: 645
To : Until Amended Off Cempus: 23%

B. The base to which the sbove rates apply shall be coﬁpdsed of direct
salaries' and wages ircluding costs of vacation, holiday and sick pey, retire-
ment costs and overtine premiums. Those fringe beneflits appliceble to diféct
saleries and wages are _treated as direct costs.

ARTICI® IX - ™mMWRAL RESERVE eTrER OF CRVDIT
A, "A.I.D. shall open & Federal Reserve Letter of Credit in the amount of

$565,712;00 available for obligation under this Contract against vhich the
Contractor nay present paynent youchers. The arxount dravn dovn by the Con-

tractor during any calendar month shall not excced $50,00 0.00 .

Within the foregoing ceiling ermount, the amount of the payment voucher shall
not be in an omount less than $10,000, nor more than $1,000,000 but within

the specific dollar ceiling on rp_cgthly withdrawals. The amﬁnt drewn
. down, including unexpended amcunts previously drawn down, will not exceced

by more than $10,000, the anticipated amount of expenditures for the following

thivty (30) day veriod.
B. The terms and conditioas governing the use of the FRIC are set forth

4n Attachment F hereto.
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ATICIE ¥ - PRT-COTITOAST 1O5T3

The allovable cost of performance bf this contract shallrincluﬂc all
allowable and allocable costs which -have been incurred by the Contractor
in enticipation of this contract on or after April 1, 1974, but prior to
the date of the Contracting Officer's signature shown on page no. 1 hereof,
and which,'if incurrca after the date of the Contracting Officef's signature
would have been coasidered aé items of allowable and allocable costs under
Articlé VIi above; provided however, that such precontract costé,shail nov

exceed $100,000.00.

ARTICLE ¥I - TECHRTCAY, DIRFCTIOUS - COTRACTIIIG OFFICFR'S TECUIICAL

REPRESEITATIVE

A. 'The Contracting Officer's Technicel Reﬁré&entatiﬁe (COTR) for this
contract is Mr. Dounald Plucknett., iir, Pluc&neti mey be contacted as follows:
U. S. Department of State
Agenéy.for Internationel Develooment
TAfAGR, Rm. 3246 NS
Vashington, D. C. 20523
Telephone: 202 - 632- 1026
B. The COTR is résponsible for the technipal aspects of the co;tract
and techéical liaison with the contractor:; The CCIR is a}so responsible for
the inspection and accentence of any deliverable items or reports under Lthe
contract, and such other specific responsibilities as may be set forth in

the contract,
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Tac COTR is not authorized to make any commitments or othervwise
'dbligntc thchovcrnment, nor is he authorizea to make any changes which
affect the provisions of the contract. . Any such changes requested Ly the
COdtrhctor shall te addressed tothe Contracting Officer through the COTR.

No such changes shall be made without the expressed written authorization of
the Contracting Officer.

C. The COTR represents the Cognizant Scicntific/Techn1cal Office :shown
on the Cover Pare hereof; &nd shall be responsible for representing that
Office in all tcchnical matters..

D. The COTR designated in paragraph A above mey be changed at any time

by~Administrative amendment to this contract.

ARTICIE XII - Y=Y PERSOWEL

A. ‘The Key Personnel vhich the Contractor shall furnish for the periorm=
ance of this contract ere set forth in Attacﬁment B hercto as those individuals
proposed by the Cpnt;aqtorr

B, The personnel specified as Key Personnel are considered to bve’
essential vo the work being pcrfofhed hereunder. Prior to diverting or
replacing any of the specified indiyidudls, the Contractor shall notify the
Contracting Officer (through the COTR) reasonably ia advance and shell subnit
justification, includirg proposed replacements, in sufficient detail to permit
evaluation of the impact on the contract. 1o diversion or replacement, other
than as set forth in Aftachment B, shall be made by the contrnctoé without
the written consent of the Contracting Officer, provided that the Con trocting

officer may ratity in writing such divcrsion or replacemcnt, and trat such

ratification shall constitute the consent of ihe Contruciing Officer reguired
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by this clause.

C. The listing of key personnel may, with the consent of the contracting
rorties, be emended from time to time during the term of the contract to

either add or delete personnel as appropriate.

ARTICLE XIII - REPORIS

A. The folloving reports are deliverable at the time and in the form,
required below:

1. Research Annual Report for the year ending October 31, 197@ cee
Decenber 31, 1974 and Research Annual Report for the Year ending October 31,
1975 due December 31, 1975. The reports shall be submitted in accordance
with Attachment G. entitled "Guiaelines for Preparation of the Research
Annual Repq;t" dated January 20, 1972. One hundred (100) copies shall be
subnitted to the COTR.

2. Fiséal and Administrative report setting forth actual and estirated
expendifurgé for the period April 1, 1974 through March 31, 1975. Such
reports shall be submitted on or. before February 28, 1975. |

B.  The Contractor is ﬁot reguired to submit £he semi-annual annual
report set forth in Gencral Prévision 12 paragraph (a) but shall ye responsible
£or furnishing the information required by the pafagraph upon request by
the Contracting 0ff1ce£.

C. Final report in accordance with paragraph (¢) of, General Provision

No. 12.

P. Profect Rovort reauired by pararraph D7 of.Article XV~ Specinl Provisions
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The follousing is a list of all Attachments to this contract. Attachments

are a part of this contraci and have, wiere indicated, the full force and

effect of any other provision of the contract.

Attachnent

A
B

ARTICIY XV - SPECIAL PRCVISICS

tle

‘Plan of work

Excerpt of Coleredo State University

. letter dated April 5, 1974.

" Budget Schedule

General Provislons
Additional Generel Provisions

Federal Reserve Letter Of Credit - Terms
and Conditions

Guidelines for P&eparation of the
Pescarch Annual Report dated January 20,

1972,
Cost Accounting Standards

‘Contractor's Information Peckage

A. Froject Coatinuity. Inasmuch as this contract provides for the contin-

vation of the research progran carried ouf under AID contract ilo. AID/csd-2162,
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the following 4s a list which includes, vut is not 1imited to, thosc fiems
and benefits generated by contract AID/csd-aléa end hereby transferred to

this contract:
1. A itemé of property subject to the Goverrment Furnished.Property

cleuse.
2., Employec 1on‘evity credit of personnel transferrcd to this contract.
3. Unused annual and sick lcave of personnel grensferred to this
contract.
4. Service credit for the establishment of home leave applicable
to personnel transfcfred to this contract.
A1 items end beanits get forth as transferred to this coatract
shall be subject to the provisions of this coniract.
B. Equipment. For the purpose of paraéraph () of Gengrai Provisioﬁ
No. 16, the Covernment shall make thg purchase Or provide for tne lease of
any motor yehicle to be used under the terms of the contract. Vvehicles &re
considered long lead time items, and as such the contractor's request for
vehicles must be mede as soon &S the need for guch vehicle is known to the
coatractor. A minimum lead ulme of 120 days 19 needed for any such fur=s inl"
of vehicles. e request for purchase of any vehicle shall include all speci-
fications for such vehicle including makxe, model and reouired options.

C. Pakisuan pProject. For the purpose of iuPlCﬂLﬂulP" the Statement ol

lork recarding res chch operations in Pakisten, the following provisions

apply:
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1. Travel to Pakistan shall be funded from U. 3.~-ovmed local currency

wnicn A,I.D. has determincd to be in excess of its needs. To furnich such

funds, A.I.D. will. issue Government Transportetion Requests (GTR) for

authorized international uravel of personnel enploycd under this contract

2. thenever travel to Pakistan is contemplated, the Contractor shall

specifically request a GIR in the request for approval of travel required by -

Additional General Prov1smon I'o. 3 entitled "Pcrsonnei" (as modified).

3. The following 1ist includes, but is not limited to, those itens

and services which shall be furnished or be paid for by the USATD Misglon to

-Pakistan:
| a.
b.
c.
a.
e.
services

‘fc

hecusing
in--country travel
air freight

see. f&eight

miscell.eneous personel and project support facilities end

Equipment, equipment support and.maintenance,and sﬁpplies.

D. Viet ilam Project, For the purpose of impleﬁenting the Statement of

Work regarding researsch operations in Viet Nam, the follcwing provisions

- apply:



Contract I, AID/ta-c-1100

- n-

Senior Advisor to the ileavy Delta Clays Soils Project (hereinafier referred

to as the Project) in Can Tho, Vietnam. The Senior Advisor will be rcsfonsible
for Project implementation, and will be assigned in accordance with the

Key Personnel clause of the contract.

2. Senior Advisbr:shall be operationally responsible to the cognizant
USAID Mission Direcctor, and shall be resp;nsible'fbr the édministfation of‘
the Project as further set forth herein.

3. USAID/Saigon,shal% make necessery arrengerent for Vietnamese
currency accounts., The currency accounts shall be used for the purpocse of.
Project implementation end the Senior Advisor shall have the authority and
responsibility for expending t@e funds made available undervsuch eccounts.

L, USAID/Saigon shall make a total amownt of vii$19,280,000 (piasters)
available to.the Senior Advisor for the purpose of complete Prpject implemeﬁ-
tation. Expenditures shall be rade for purposcs as provided elsevherc herein,
and cxpenditures made hereunder shall be made with.the approval of the lMission
Director_or his designee. The total emount (as deteriined bty UsAID/Saigon)
of funds avallable as of April 1, 1974 is hereby obligated.

The following accounting and appropriation data is cited below:
730-363-3- (41)h0093
72 FT 800

PI0/T To.

APPROPRIATION 0.

ALLOTMEXT 10, 168-50-730-05-69-00

ANOUNT Vi%19,280,000 (piasters)
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‘Vietnamese currency mede availaple hereunder shall be used for, but not
be limited to, the following expenses:

a. Salaries of locel-hire Project employeeo

b, Per diem and travel costs for Project implqmgﬁtation

¢. Commodities (fuel, equipment and vehicle maintcnanée, fertilizers
pesticides, office supplies, etc.) |

d. Building maintenance, fabrication and repairs.

6. Project staffing plen. "The steffing plan shall include a sufi‘i-‘_
cient nuﬁSer of local-hire emplo&ees in appropriate job cetegories, The
staffing plan shall be subject to the approval. of the lission Director
or his designee.

7. Cune copy of each repor?’ required under the contract shall be
marked'?roject File" end sent directly to USATID/Saigon Program Division.

8. Tae following list includes, but is not limited to, those items
and services vhich shall be furnished or paid for by USAID/Saigon or
Cooperating Government:

a. Office space and .equipment
Y. Housing and utilities
c. Furniture
d. Household cquipment (stoves, refrigerators, ete.)
e. Transportation in Cooperaoinu Country. '
9. USAID/Saigon shall assist the contractor's employees in ootaining

medical care, APO, PX, commissary, staff house, and other privileges at the
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of assignment on the same basis es available to direct hire personnel.

10. Except as otherwise approved by the Contracting Officer or
Mission Director, all costs of saléry, expenses, internationel travel or
personal expense or' the Senior Advisor shall be borne under the U. S.
dollar contract budgei.

1. Vbuéhers_ihvolving local. Vietnamese currency shall be mailed
to USAID/Saigon Voucher Examination Branch ADFM.

12, Sperific adninistratlve respon51bilities regarding the budget
and Project 1npxementation shall include, but not be limited to, the following:

&. Recruit and emnlny those local personnel 1ecessary to the
Project.

b. Receive advance funds, in Vieti-.ese currency, for Project
jtems of purchase.

¢, Dishurse, then voucher on a continuing revolving basis,
all advanced funds.

d,' Expend, in Vietnamese currency, funds for nmiscellaneous
expenses for Project operat;on.“

e. Account for all Project funds received end disbursed.

13. Salaries eand weges paid to locally hired persons nay not,
wlthout {the spccifi‘ writteﬁ approval of the Hission Director or his
designee, exceed the level of salarics paid to equivalent persoanel by
the AID Hission in the Cooperating Country, or the prevailing rates in the
Cooperating Country, as determined by A.I.D., paid to personnel of eguivslent

technical competence.
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14. The following procedure will be used for the making of
pment in local Vietnamese currency:
The USAID will, upon request from ‘the Contrector in
~accordance with Puragrap‘h b. next lz;eio"-r, ‘make an 'i.nitial acivim@ to the
Contractor in the amount of VN $1 ,000,060, and thereafter will reimburce
the Contractor en amount. equal fo reported expenditufes in order to
replenish. the Nnd dn a montﬁl& basis upon submission of a Conﬁract Performance
Stntement, which indicates the statu;s 'Qf- the,pr'pgres_s .oi“ the work and value
of the work accomp'l.4 shed, untll vsu;:h'timé 'as"i:hé"'.l;;%‘al\.oﬁ reimbursements
effected added to the initiel advance equals the emount of the commitment
~tated hereinabove. Contractor will attach a copy of ‘Lhi" A!rcndment to
his firs;t piaster ‘voucher. Thereafter, vouchers for expenditures subnitted
.. 'by the Contractor will not be reimbursed but will be applied to liguidate
the remaining- outstanding advance. In the event the total amount of subse-
quent vouchers are insufficient: to 11quidate the amount of the outstanding
advance, the Contractor will rei\.md the difference to USAID :m ‘eccordance
with Parag;raphs d. and e. below.
| b. Advance
Con’cractqr ray submit to _USAID a voucher form supplied

by USAID properly erecuted" requesting' en advance of Vietnamese piaster funds
in the a;reed upon awount requlred to establisn a working htﬁvl.

c¢. Repleaishment Youchers

-Con‘_bractor' may submit to USAID voucher rérms, preveryy

executed, in such dctail as mey be required b;} the Mission Director y in
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the amount of pilaster expenditures made during the period covered, vhich
youcher forms shall be supported by the Contract Performance Statement
deseribcd in a. above.

d. Final Voucher

A voucher form, properly executed, mer‘:ced "0 PAY" and
“FINAL VOUCIER" will be sﬁbmitted to USAID within 90 days foliewing the
end of tﬁc nonth in wﬁich services vere compl'c'ted or terminated and
sapported 'by the Contract Performance Statenent dcscri‘eed in a. above
for support of the final voucher for piaster payment and a refund check
as prescribed by Paregraph e. next below for the balance of funds rcmammr_
on hand ard not obligated by the Contractor, if any.

e. Refund of Unervended Tands

The Contractor shall make & repayment to USAID of 2ll
uncxpended portions of the advance Vietna'nese piaster funds not ot thervise
obhgaoed under the Contract for a legally binding transaction.

15. 'So long as the policy of tie U, S Covernmenc c,ez‘erallj B2rs
the presence in Vietnam of depsndents of U. S. Govermment personrel, the
COntractor will obtain agree'nent from all U. S. i.nr’ividnals f.o be working
'1n Vietnam under this contract not to permit thelr depenc]en"s to be in
Vietnam except as othervise agrecd Lo by the }ission Director in writing.
The Mission Director will keep the Contractor informed of any general
exceptions to or chenges jn the U. S. Goverument policy on dcpendents.

6. Depen‘ents of regnlar staff mervers schednled for assizuments


http:dependen.ts

Contract Yo. AID/te-c-1100
=16~

of at least twenty-four months in Vietnam moy proceed to end reside at an

intermediate post, provided that prior cleavance is oblained from the

Contract Officer and the Arioassador or AID Mission Dircctor at such inter-

mediate post; and that.the dependents remain at sald intermediate post

for a périod of not less than twelve months. " The costs and elloiances
associated therPgith shall be reimbursable on the seme tasis as and in

sccordance with USAID/Saigon policies for USAID/Saigon direct hire personnel.

Reinmbursement is not auuhorized for any import or similar
type duties which may be charged vy country in which intermediaie post
is located.

Regulnr staff members essigned to duty tours under this amend-
nent, with dependento in ‘the United Stgtes, are entltled to Separate }ain-
tenance allowance aiad visitaiion rights to the United States and return
in accordance with GSAID/Saigon policies for USAID/Saigoh direct-hire
personnel.

17. The Contractor will be reimbursed for actuval trensportation
costs and travel allowences of U, S, contractor empioynes from the cooperavii:
copntry to rest haven post of famil, oa the same basis as provided to
USAID cmployees at the post of assignment vhen familics are prohibited fron

residing in the cooperating country with the employee.

18. The cont*actor shall comply, end shall rcqﬁirc all of his
emplo&ees to ;omply,with all applicable Republic of Vietnan lavws and refula-

tions to include black market and other currcucy laws, V. S. rovernment
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Alrectives and regulqtions, the Contractor shall not employ, in the rerform
ance of this contract; and person who has violated aay of thesc laws or
regulations, |

a&. The Contractor egrees.to terminate the crmployment of any
individual who Las been determined by the Mission Director, or his -
designee, to be unacceptable for employment under U. S. Government
contracts., This determination will be made in accordence with policies
and adninistretive procedurés promulbated by thé U. S. EMbassy to deny
employnent to those enplo;ees who have engaged in currency violatlons,
black market transactions, or other act1v1ties contrary to the bes.
interests of the U, S. Government. The Contracting Officer,on being
advised of this determination,will inform the Contrector, who hereby egrces
to terminate the employment of such individual. The Contractor will in-
sert a'clause in all employment agreements with U. S. and Third Country
National employees indiceting an understanding of,.and egreement to ebide
by, this provision., Only U. S. and fhird Country National employees who
have agreed to abide by this provision will be acéeptabie fot employment
under this coatract,

b. Failure of the Contractor to comply with the requircmcnts of

oo

this clause shall be sufficient cause for term*nation of thiz conbract

under the clauvse eutitled "“enminntion for Conveanicuce of the Governmeﬂt "
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ARTICLE XVI - GE!ERAL PROVISIOMNS

The General Provisions, shown as Attachment D hercof, shall apply ¢
this contract. ifodifications to these Generol Provisivus ere set forth

in Article XVIII herein. The General Provisions are sct forth in AID

Form 1420-23C (9-73).

ARTICI® XVIT - ADDITIOIIAL GEIDRAL PROVISIOUS

Additionol General Provisions,showa us Attachment E hereto, shall
apply to this contract. Modifications to these Additional Generel Prov
ere set forth in Article XVIII herein. The Additional General Provisi4

are set forth in AIb'%orm 1420-23D (9-73).

APTICLE XVIII - MODIFICATIONS TO CTIERAL PRO/ISIO S

| The following sdditions, deletions, supplements and modifications 4
a}fect the Ceneral Provisions as indicated.

" A, .With regard to General Provision 'lo. 2 and in accordance Wi
paragrabh'(n)(l) of Additional General Provision Illo. 3, the éontracting
6fficef hereby gives the required approval for individusls required to

outside the United States; provided, howéver, that concurrence with the

assignment and/or travel of any and all such individuals is oblained in

writing from the Cdntructing Officer's Technical Reprezentative prior t

their assignment and/or travel.

This epproval shall not apply to any olher clause. or pro

of this gontract vilh respect to Contracting- Officer apyrovals.
B. Vith regard to General. Provision ilo. 12, see Article ¥III 4
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c. Vith regard to General Provision to. 16, sce parsgroph B of

Article XV - Specisl Provisions.

provision lo. 17, paragraph (c), Title,

p. With regard to General
or for use within the

title of all property acquired by the Contract

d-tq the Cdntréctor.

4 States 1s herebf transferre

Unite
{or use outside the Unitecd

Title for all property scquired

States shall be retained hy the Government.
| E. With regard to General Trovision Mo. 33, it is othervise
provided that whenevef utights and measures are required or authorized,
and neasures shall te made, computed, and récorded in thac

all quantities
ric and/or English system

according to the otundards of the counlxy,

net
the requirements of research progran conbinuity end comvatibllltj, and ihe
geientific or engineering requirements of the conbract.

¥. Adagitional Ceneral Provision Mo. 5 is supplcmented so tae%t wrlg|
othervise approved by the Contracting Officer orlcutatlon anu/or lengucge

ve required of anJ 1ndiv1du United

a) assigned outside the

training shall
States for a continvous period of more thaﬂ ninety (90).days.
. G. Pursuwant to paragraph (a) of hagitional General provision ‘0.

rty acquired for use by the contractor oxss]

title is retained to all prope

All other requlreﬂenvs of the General Provision

of the United states.

remain +he senec.

Ad6itional Ceneral Provision 0. that 2}

1, 17 is supplemented SO

corrnsponscice rererding this contract will reference, 88 a minimuwn, whe

contract number hereof.

T, The following i ral Trovision ﬁo..lﬂ

s pdded as Additional. Cene
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"10, Third éountry and Cooperating Country Mationals."

The compensation, leave end holidays, allowances and
diffbrcntials, travel, transportation and shipment of effects for Third
Country Fational (2ci) and Coopcrntinv Country Iational (CCH) e*ploye_u,
if their use is authorizeu under the contract, will be subject to AID's
policy outlined in HManual Order 1423.7. It is noted thai unless othervise
pwovided, TCII's and CCN's employed under this.cdﬁtract arc not eligivle for
allovances and differentials.

J. Attechennt ¥ entitled Cost Accounting Standards is hereby

incorporated as Additional Ceneral Provision Ilo. 20.
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PLAY OF VIORK
ON-FARM WATER MAMAGEMENT PESLARCH

I. General Objective

The general objective of %his reseerch is to increase food pro-
duction in the arid and sub-humid lands of the less developed countries
with appropriate consideration given %o increasing employment in tie
rural scctor and utilizing 1ocal resources through the improvement of
water rmanagement practices end the utilization of thiose with other good
management procedures.

1Y, Specific Work 1an = Colorcdo State University shell use its best
efforts in: !

A. Developwent of knowledge and data on how bestvto conserve and
utilize water falling on the land as rain &nd the most efficient means of -
supplementing needed soil moisture by & limited amount of irrigation water.

B. Develcpment of knowledge- and dete that can be used for the
economic design and construction of water conveyance and delivery systems
sncluding structures for control and measurement of irrigation water,
especially on the farm. :

C. The development of surface and sub-surface water removal system
to minimize the hazards resulting from surface flooding and high water %25l

p. Identificetion of important factors to be considered in land
preparation and grading of the various soils in the nmajor climatic zones
end the relationship of these factors to water nanagement, erosion, water
jpfiltration and good Jend use ané cropping prectices.

E. Development end adaptation of methods of water application,'
{ncluding time and amounts, which are suitable and efficient for diffcrent
goils of varying properties (water-holding capacities, intake rate, etc.)
vith major cr?ps.

F. Integration of these water use factors into preductive CropI:in;
systens consistent with farm size and available farming practices.

G. Development of means for increasing crop proluction by using -
amendments and management practices which will improve uater and coil
properties and by using salt tolerant crops in those areas wiiere water
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. ATTACICEUT B

SUPPLEMENT TO CONTRACTOR'S TECIHIICAL FROPOSAL
/DATED OCTOBER 10, 1973 (EXCERPT OF CONTRACTOR'S LETTEZR DATED AFRIL 5, 197h)

"I have reviewed the "Statement of Work" furnished by you and the work
proposed in the attached "Technical Approach and Plan for Implementation" -
is organized to show how the planned research contributes to the specilic
objectives,

The major elements of this proposal are those which were submitted
to in a proposal to TA/AGR last Octover. That proposal should be referred
to if more detsil is needed on how the proposed research is based on
previous findings and emerging needs., However, since last October there
have been several developmenis waich indicate a nced for staffing changes.
These developments and staffing changes proposed to teke care of new
needs are outlined as follows:

Findings of the CSU fiéld party and their cooperators in Pakistan
indicate that better water mansgement could increace the water actuelly
availeble to crops by more than 2007 (rather than 507, vhich wes the previocus
estimate), end decrease water lozging and salinization. Awarcness of thic
potential is developing e growing desire in the Pakistan Covernment to )
improve its crop production through improved water management and Pakistan
Covernment officials and egencies have asked the CSU field perty to assist
and consult on several additional new and ongoing water nanagement researc:
projects., These include: ' :

1. Fvaluation of benefits derived from elignment and improvemeut
of waterccurses, land leveling and associated improved cultural practices
at the new Integrated Rurzl. Development Project at Lar in the Punjav.

2, Evaluation of efficiencies of preseant pumping systems and of
needs for new pumping system designs in the Punjab (the Pakistan Inginecring .
University in the Punjab).

3. Management of supplemental irrigation to optinmize crop pro-
duction in the hizher rainfall arcas (Islamavad University).

. 4, Espension of the network of research stetions determining
consumptive use to include studies at D.T. Kan aind Cuetta in the llorthuesi
Frontier Frovinces and Bzluchistan. (Information ovbtained to be used
for scheduling irrigation for optimizing crop production.)

, 5. To advise and cooperate on all the ongeing water menesement
research at the !'ona Reseerch Center in arfddition to the neuwly funded
water menagement studies which have beea initiated in cooperation with
their research personnel.

! 6. Requests by the Central Covernment "to assist in develoving
guidelines ond a plan for improving 10,000 uniercourses in PaXistoa,"
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D

Response to these requests will provide reseavch data and opportunities
to adapt wnier manegenent technology to the solution of relevant end
pressing provlens, wiich contribute dircctly to the stated objectives of
this project.

To meet ihese new resuests and take advanta-e of ilie inherent opvor-
tuniiics %o ailvance our resesrch objectives it will te necesszry to increage
the enzinecrins and agronomic components of our Tekistan ficld teom and
provide additiorel insight into the Tarmer recaction to water management
technolozy. An ebility to obtain fecdbnck from the farmers to deternine
why they do or do not adopt the preferred technoloxy is an essentizl faclor
in building technology packages which will be within reach of the small
and subsistence level farmers. '

To carry out the research progrem outlined in the proposal submittel
last October and to satis{y these developing needs and research opportunities,
we propose the perscnnel indicated on ‘the attached budget sheets" (See elenent
To. b of the Statement of Vork) .

"rhe major clements of the staffing pattern and proposed changes are:

1. S. A. Dovers will continue to develop the lekong Delte Soils
Management Study et Can Tho University, South Vieunam.

2. Wayne Clyma {Irrigation Specialist), C. J. deMooy (Soil
Spetialist), and Jerry Eckert (Economist) will remoain in Pakistan end will
be joined by Alan EZerly (Agricultural Pngineer with background in water
management aad crop planning for efficient water use), Max Lowdermilx

specialist in techniques for ada ting, delivering and evalvation techuoloZy
M s - )

_developed4for farmers in developing countries) end . 2. Iemper, Agroncmist-
Agricultural Engineer with packground in soil water management). '

3. G. V. Skogerboe (Azricultural Ingineer with backgrourd in
water measurement, salinity maong;enent and irrigation) 1rill beccre
codirector of the prcject with V. D. ¥emper. During the period, June 1,
1974, to June 20, 1976, Skogerloe will d irect the C3U project fron tue
Tort Collins Campus handling convacts with TA/ACE end the Conlracys cifice,
and supervising ihe campus research efforts. Kemper will assist iz
direciion as neeced. *

n

4., . D, Xemper will replace Cilver:s L. Corer as Chief of tie
CSU Tield Teen in Peuistan in Juue, 197k, Ye wil) supervice the JLield
pro;ron and cooreinatc tne technicel aspcets of the field projram, fncluding
the Meonr Nelta Coils NManepomeat Study, with the resceorcit O CaNMpus, end
will coordinate %ne Fakiston research with U3AID/Islzmavad.
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Saleries and Viages
Consultants

PERA

6verhead

travel and Transportation
Allowances

Other Direct Costs
Equipment

Research Operations

“otal

Contra:

Period’

TR: h-1-7%

T0: 3-31-75
$27h,481 '
3,000
2,180
123,3ho'
Lh,426
146,565
17,200
15,720

16,800

$565,712

ATTACMIEET C

v'0. AID/tm-c-1100

Buidget Schedule

10: 6-30-76 Total
4366,300 $ Gho,701
15,000 18,000
35,300 60,420
153,800 277,140
38,000 82,426
61,760 108,345
55,600 k2,800
7,500 33,229
/o 740,880 $1,3of3592

j 169

60(1505

ﬂ.‘i
] 22

.ic
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- ATTACHMENT D

GENERAL PROVISIONS

Cost Reimb:ursement Contract With An Educational Institution

INDEX OF CLAUSES

Dcfinitions
Approvals
Biographical Data
Personnel Compensation
Leave and Holidays
. Travel Expenses
Allowable Cost and Psyment
Ncgotiated Overhcad Rates
Limitation of Funds
Examination of Records by the Comptroller
General
11. Audit and Records
+12. Reports
13. Research Activitics and the Use of Graduate
Students
14. Training of Forcign Country Nationals
15. Source Requircments ‘of Procurement of
Equipment,  Vehicles, Matcrials, Supplics,
and Services
16. Subcontracts and Purckase Orders
17. Governinent Property
18. Material Change in Conditions

PN

-
oo

1. DEFINITIONS (JUNE 1973)

(2) “Administrator” shall nican the Adminis-
trator or the Deputy Administrator of the Agency
for Intcrnational Development.

- (b) “AlID” shall mcun the Agency for Interna-
tional Development. .

(e) “Campus Coordinator” shall mcan the
represcutative of the Contractor at the Contrac-
tor's home institution, who shall be responsible
for coordinating the activitics carried out under
the Contract. 4

(d) “Consultamt” shall mecan any cspecially
well-qualificd person who is engaged on a tem-

" porary or intermittent basis and who is not an of-
ficer or employce of the Contractor, 4

(c) “Contracting Officer” shail mean the per-
son cxccuting this Coniract on behalf of the
United States Government and any other Govern-
ment employee who is a properly designated Con-
tracting Oflicer; and the term includes, except as
otherwisc provided in this Contract, the authorized
represcntative of a Contracting Officer acting with.
in the linits of his wuthority, _

(f) “Contractor™ shall mean the cdacationsi
institution providing seivices hercumler, »

(g) “Contractor Empluyce” shall mean an eme

1420-23C (9-73)

19. Disputes ‘

20. Termination for Convenience of the Govern-
ment

21, Rights in Data and Publication

.22. Authorization and Consent

23, Notice and Assistance Regarding Patent and
Copyright Infringement

24, Insurance—Liability to Third Persons

25. Assignment of Claims

26. Inspection

27. Equal Opporlunity

28. Ulilization of Small Business Concerns

29. Ulilization of Labor Surplus Area Concerns

30. Convict Labor - -

31. Officials Not to Bencfit

32. Covenant Against Contingent Fees

33. Language, Weights, and Measures

34. Utilization of Minority Busincss Enterpriscs

35. Listing of Employment Opcnings

36. Payment of Intcrest on Contractors’ Claims

37. Notices

ployee of the Contractor assigned to work un-
der this Contract,

(h) “Economy Class” air travel (also known
as jet-cconomy, air-coach, tourist-class, etc.)
shall mean a class of air travel which js less than
first-class. :

(i)  “Federal  Procurement Regulations
(FPR)”, when referred to hercin, shall include
AID Procurement Regulations (AIDPR).

(i) “Government” shall mean the United States
Government. :

(%) “Personnel Compensation” shall mean the
periodic remuncration reccived by a Contractor
employce for scrvices rendered exclusive  of
post dificrential and allowances associated with
averseas service, exeept as otherwive siated, The
term compensation includes payments f{or per-
sonal  services including  fecs, honoraria, and
stipends for graduate students, but excludes carn-
ings from sources oiher than the individual's
professional or technical work, as well as over-
head, and other charges.

2. APPPOVALS (WUNE 1972)
AllLpiios sty mnds ader the Contrs oUhy the

Contrazting "Giicer, or Miwion Birccior, w4,
be in writing and obiinad by tie Cuutrasior
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ADDITIONAL GENERAL PROVISIONS

COST REIMEURSEMENT CONTRACT WITH AN EDUCATIONAL INSTITUTION

auaitionol Genera! Provisions for an Oversead Cost Relmbursement Contract with an Educationot
Institution are also atoched, and except for the clauses omitted as specified on the preceding
page, such Additional Gene_ral Provisions are incorporated in this Contract.) .

INDEX OF CLAUSES

Definitions

Contractor-Mission Relationships
Personnel

Personnel Compensaiion

Oricntation and Lanpuage Training

Leave and Holidays

Post Privileges

Diffcrential and Aliowances

Travel Expenses

. Transportation and Storage Expenscs
Inspection Trips by Contractor's Officers
and Exccutives :

o .
mOovRNOURWNE

1. DEFINITIONS (JUNE 1973)

(a) “Campus Personnei™ shall mean represent-
atives of the Contractor performing services
under the Contract ai the Contractor’s home in-
stitution and shall include the Campus Coordi-
nator. -

(b) “Contractor's Chicf of Party” shall nican
the representative of the Contractor in the coop-
erating country who shall be responsible for
supervision of the performance of all dutics

undertaken by the Contractor in the cooperat-

ing counlry.

(c) “Cooperating Country or Countries™ shall
mean a forcign country in which there is an
AID assistance program or activity administered
by AID in which scrvices arc to be rendered
hereunder. .

(d) “Cooperating Country National” shall
mean an individual who is a ciizen or resident of
the coopcrating country. '

(c) “Coopcrating Government” shall mean the
government of the coopcrating country.

(f) “Dcpendents” shall mean:

(1) Spouse;

(2) (?hildrcn (including step and adopted
children) who are unmarricd and under 21
years of age or, regardicss of age, arc incapable
of sclf-support; '

(3) Parents (including step and legally
adoptive parcuts), of the cmpivyec or of the
spouse, When such parents arc ot least 51
percent dependent on the employce for supporl;

(4) Sisters and brothers (including stcp or
adoptive sisters, or brothers) of the employee,

“20-;30 (*-23)

12, Noticc of Changes in Regulations

13. Documcntation for Mission

14. Conversion of United States Dollars
to Local Currency ..

'1S. Facilitics and Services to be Arranged

by AID .

"16. Title to and Care of Property

17. Marking

18. Insurance-Workmen's Compensation,
Private Automobile, Marine and
Air Cargo (Overscas)

.or of the spouse, when such sisters and brothers

are at least S§1 percent dependent on the em-
ployce for support, unmarricd and under 21
years of age, or, rcgardless of age, arc inca-
pable of sclf-support.

(g) “Local Currency™ shall mean the currency
of the cooperating country. .

(h) “Mission” shai! mean the United Statcs
AID Mission to, or principal AID office in,
the cooperating country.

(i) “Mission Dircctor” shall mean the princi-
pal officer in the Mission in the cooperating coun-
try or his dusignated representative.

(j) “Participants™ shall mean nationals of the
cooperating country brought to the United States
or to third countrics for training.

(k) “Regular Employce” shall mean a Con-
tractor cmploycc appointed to scrve one ycir or
more in the cooperating country.

(1) “Resident” shall mean an individual who
has been physically present for 3 cousccutive
years, substantially uninterrupted, in a country.

(m) “Short-Term Employec™ shall mean a
Contractor cmployec appointed to strve less
than onc year in the cooperating country.

(n) “Third Country National” shall mean an
individual who is ncither a U.S. citizen, U.S.
resident, or a covperating country natianal.

(o) “Traveler” shall mean the Contractor's
regular employees, dependents of the Contrac-
tor's regular cmployers, the Ceontractor’s short-
term cmployces, comultants, campus coordina-
or. or other professional  personnel on its
staff, prospective  regular or short-term M-
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FFDVRAI, RESERVE LETTER OF CREDIT

RS AMD COTIDITIONS
- A A.1.D. shall open u Federal Reserve Jetter of Crcdit in the amount

$565,712.00 availeble for obligation wnder this Contrect against wvhich th
Contractor may present payoent vouchers. The arount draym down by the Con

tynctor during any calendar month ___ stall not exceed $50,000.00 .

Within tiz forcg&iné ceiling émount, the armount of the rayment voucher sta

not be in an smownt less'than.$10,000, nor rore than $1,000,000 but within

-

the specific dollar ceiling onmonthly  withdrewals, The emount drevwn
down, including unexpended awounis prcv1ous]y iravn doun, will not excced

by more than $10, 000; the'anticipatéd wmount of expenditures for the follu

thirty (30) day pnriod.
B. In no event shall the accumulated total of all such payment

vouchers excegd the amount of the Federal neserve Letter of Credit.

C. If at any time, the Cantrgcting foicer determines that the Contrzcter
has presented payment vouchers in excess of the amount or emounts allouille
inAand B dbovc, the Contracting Officer may: (1) cause the Federal) Renerve.
Letter of Credit to be suspended or revoied; or (2) direct the Contractor
to withhold submission of payment vouéhers unti) such time as, in the
Judgment of the Contracting Officer, an appropri;te level of actual,
necessary and allewable expenditures has occured or will occur under this
C&ntract; and/or (3) request the Contraétor to'rcpay to A.I.D. the amount
of such excess. Upon receipt of the Contracting Of ricer!' s request for

repayment of excess advance payments, the Contractor shall pronptl, comnlv

with such request,
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. ATTACHMENT F

for Contractor
After arranging with a commercial bank of :lté choice for operation
r this Letter of Cro;dit and obtaining the nare and address of the Federal
/Resexve Bank or branch sez.'ving the commercial bank, the Contractor ahc;ll deliver
three (3) originals of Stendard Form )194, "Authorized Signature Card for Pay-
ment Vouchers on Letters of Credit signed by those official(s) authorized to.
sign payment vouchers against the Federal Reserve letter of Credit end by an
official of the Contractor who has euthorized them to sign.

2. Upon execution of the Agrecment, the Contractor chall receive one
certified copy of the Federsl Reserve Let.t'er of Credit. |

3., The Contractor shall confirm with his cozmercinl bank that the
Federal Reserve Letter of Credit has been opéned and is available if funds
.are needed,

4. 7To rcceive payment, the Contractor shall:

(a) Pericdically, although normally not during the lost five cnys
of the month,.' prepare payment vouchers (Form TUS 5401) in an original and
three copies.

(b) Hlave the original and two copies of the voucher signed by the
authorized officiel(s) whose signaturc(s) uirpeo.r on the Standz'xrd Form 11%4.

(c) Present the original end duplicate end triplicete copy of the
Form TUS 5401 to his commercial bank.

(@) Retuin the quudiuplicate ‘copy'of the voucher,

§. After the first payment vouchcr (Form TUS 5401) has been processed,
succeeding payrment vouchers chall not be presented until cxisting' balence of'.

previous payments have becn exp_ended or arc inoufficicnt to mect current neeads.

“2-
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6. In rremring the pa.yment voucher, the Contrector assigns a

er nuober in numerical sequence beginning with ) and continuing in scquen

Jon a1l 'aubsequent paynent vouchers subinitted under the Federa)l Reserve Letter ¢

. Credit. The current status of the pertinent Federa). Reserve Letter of Credit
Funds shall be presented on the reverse side of the last two copies of the Fom

TUS 5401 in the follovwing forrat:

Cash on Land prior to preceding advance $

Plus amount of last advence on TUS 5401 No._

Lless payrents subseouent to lnsJ advance

Equals cash on hand prior to recciving current
advance on TUS 5401 No. ___ -

7. A report of éxpenditures shell be prepared and submitted o_usn'tczr1
to the Controller. This rcro*t subnitted on Steuderd Foxia 2034, "Public Vouc

for Purchases and Services Other Than Personal” sbnll be supported by certific
|

14sting of withdrewals and documentation es requirved. This report shall linve i
attached, as a mintmum, an itemization of expenditures and shall ide*:.,.u Y f\.nd{
expended in accordance vith the total obligated: .amount of the approvcd buorbt
taking into account the limi’tations imposed thercin.

B, The report of eVPOnditures on Sts.nda.rd For'n 1034 is reviewed
egainst the C.ontract provisions, end any improper disbursement is disalloved. |
The Contractor is notified of the reason for the disallowvance end is directed
to adjust the next periodie :'-cpor‘t. of expenditures to reflect ‘che' disallovance

and to reduce ils next payment voucher n'gainst the Federe) Reserve letter of

Credit by the amount of the disallovance.
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4 tuncously with the & bmission.or. the report of expenditure:

ubmits to the Controller a status report on the Federal Reser

edit as of the closc of the peﬂod covered by the rcport of expent

f‘edcral Reserve Letter of Credit No.

Perlod from

A. Letter of Credit Position
3. Current amount of FRLC

through e

'The report is prepared in the following forrat:
4 .

. D. Cash Position

1

Cash on hand at begin- .

(including amz:ndments) . ning of period )
through reporting period ‘—'—_“ 2. Plus: cash drawn during
2. Payment Vouchers on . period” $
Letter of Credit pre- )
sented (Form TUS.5401):
&, Credited ptior to re- .
porting period [ J < 3. Plus: refunds, rebates or -
b. Credited during re- ’ other amounts received,
porting period  via fo U.le cextent allocable to
TUS-5101 Voucher to disburscnicnts charged
Nos. .— tkrough againat this FRIC $
Laclusive $ 4. Total cash uvailable (sum
¢. Presented but  not of 1, 2, and 3) —
ercdited during report - 8. Less: disburscnients dur-
via TUS-5{01's nuin. ing period $__________ |
bered 6. Balance of cash on hand
through in- at closc of reporting pe-
Inelusive E riod (3
3. Total of &l Payment 7. Fstimatcd nuiaber of days
Vouchers against FIILC requircmients covered by
eredited or presented $ batance on had (ltem ¢
4. Balance of FHLEC not above)
N\ drawn or rcquested this . Days:
veporling period, e

E, Refund of. Excess Funds

l, It alzl costs have been sqftiéd under this Con"orzi.c‘u and the Contrac
Tails to cowply with the Contracting Officer's request for repayment of exce
Federal Rescrve.lﬁ.tter‘ of Credit fuads, the Govermzent shall have the right,
other contracts held bir the Contractor to withhold p:j.y;r.ent of Federal Recerv
Lettor of Credit or other advances a.nci/or vithhold reiubursercents due. the Co

tractor in the dmolint of the excess being held by ihe Contractor.



Ce ‘ract Yo -AID/ta-c-1100
. JTACIDENT F

" J¢ the Cortractor is still holding excess Federal Reserve Letter

rredit funds.oxi e grant, contract or similar agreement under which the
'york has been corpleted or terminated but all costs have not been settled,
the Contractor agrees to:

(a) Provide within 30 deys after requested to do so by the
Contracting Officer, & breakdown of the dollar amounts which have not been
settled betveen the Government e.rid'the Contractor. (The Co‘ntmcting O'fficez_'
will assume no costs are in dispute if the Contractor foils to reply within
30 days.);

(b) Upon written request of the Contracting Officer, return to the -
Government the sum of dollars, 1f aﬁy, wvhich rep’re:;ent the difference between
(1) the Contractor's maximun position on claimed costs which have not been
yeimbursed and (2) the total smount of unexpended funds which have been ad\a.nced
updor the Contract; and

(c) If the Cmtra.ctor fails to conply with the Contmcting Officer's
request for repay'ncnt of excess Federal Reserve Letter of” Cred;t funds, the
Govermpent shgll have the right, on otl?er contracts, grantc or similar agrecnents
held with the Contractor, to withhold payment of fcderal é\eserve Letter of Credit
or other advances a;.nd/or witmwld“rcimbursemcnts due the Contractor in the anount

of the excess being held by the Contractor.
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ATTACIGIIT G

‘Januvary 20, 1972

GUIDELINES FOR PREPARATION
OF THE

" RESEARCH ANNUAL REPORT

The attached guidelines suggest the
format and the detall for annual research
reports that are required in all research
contracts. The research contractor will sub-
mit thirty-five copies of the report with
appendices to the A.I.D. Project Manager.

The A.1.D. Project Manager will submit two
copies to TA/RIG and two ‘copies to the A.I.D.
Reference Center, '

The outline should prove useful to the
contractor im preparing the xeport, and
provide an improved basis for annual project
reviews. The contractor is encouraged to
develop a self-contained report as outlined
below in approximately fifteen double-spaced
pages. Additional material may be annexed
a5 necessary for a comprchensive report,

The fifteen page report is intended to

provide a barcbones statement of the effec-
tiveness of reseurch resources and methods

in producing research results according to
annual work plans, and the significance of
these research results for the solution of
the problem being addresseds  Annexed material
is essential for a critical review of asser-
tions regarding findings, signi[ic;nce, etc,



A.

B.

REPORT Surpiary 1/

l.  Project Ticle and Contract Number:
2, Principal Invescigator, Contractor ang Mailing Address:
3." Contract Period (as améndcd): 2/ From __to
4. Period covered by Report: from - to
5. Total A.1.D, fu;ding of contract to date:
6. Total expenditures and obligations through previoys contract year
-7« Total expenditures apd obligation§ for current year: 3/
8. Estimated expenditures fof next contract year:
Narrative Sumnmary of Accoﬁpl1shments and Utilizat;gg

(In this Space provide 3 concise
Statement of the principal dccomplishments
during (1) the period of the report and

(2) life of the project in relation to
reszarch objectives ind actual op potential
‘operational significance.



1/ "Report Summary" . Statist{ca} Information (Item A) and the
Narrative Summary of Accomplishments (Itcp B) should pe :
reported on g single Page. This page wi]} be for general
Public use as we]) as profect management purposes, 4nd
should be written for a general rather thanp @ technical

2/ Item 3 . Contract Period (as émended): Report the original
date of the contract and closing.date as prescribed by the
contract or any amendment thereto,

3/ IYtems A 6-8: These jtems refer to expenditures including
firm obligations by the contractor, Obligations are the

contractor's legal but unpaid commitments,,i.e., subcéntracts;-
purchase orders, etc.; and other relaced accruals through

the end of the reporting perfod., A "contract year" {s one
between anniversary dates of the contract,



A.

B.

C.

)e

ANNUAL RESEARCH REPORT

Gencral Backaround

Prepare a concise statement that provides the background
and rationale that led to the initiation of the project, This
Summary should state the nature and importance of the problem
to which the research 1s addressed, and the rationale that

" links the research activity to the problen,

Statement of Project Objectives as Stated in the Contract

The purpose of this section is to record in a precise and
concise way the objectives of the research project, The objec-
tives as stated in tha contract may have.been interpreted,
expanded or further defined in other documents and mutually
agreed to by A.I.D. and the contractor. This section should
reflect the contractual objectives as modified by these
Supplementary understandings.

Continued Relevance ©of Objectives

Does your research to date, or other circumstances, indicate
a need for modification of Project objectives ag stated in the
contract? If so, in what respects?

Accomplishments to Date

N

le Findings: Provide a Statement of the principal and
significant findings and other accomplishments for the reporting
period as they relate to the anticipated results fn the year's

work plan, (See material for the year similar to that requested

Dis¢uss the operational significance of the findings of the
current year's research for attainment of- project objectives as
stated in Section B above, The discussion should include refer-
énce to cxisting knowledge, recent research findings by others,
and cumulative findings and accomplishments of this project,

Also discuss side effects of the work, positive or negative,
For example, do the findings to date Suggest unexpected complicaticons
for the application of findings; do they suggest the nced for more
direct approaches to the problen than were originally anticipated;
or is the rescarch developing information and insights not expected
in the scope of the work?

2, Interpretation of Data and Supporting Evidence:

Sunmarize bricfly the evidence and analysis that.
support the findings cited above. To permit a critical analysis of
the cvidence and analysis, expand as necessary in an appendix to
dach copy of the report, ' '



E.

F.

S e e

#3. Rescarch Designs State briefly any significant modil{cationg
‘made {n the research design prior to the current reporting pertod,

Are the present techniques, {nstruments or mode of 1 quiry
appropriate and/or ‘optimal for the study design? In viev of the
findings of the Past year or your experience with the research
measures empioyed, do you rccommend modifying (1) the research
design or (2) research techniques? For example, have there been
Special problems of datg availabilicy, sampling, data processing,
or incffective techniques? Have research findings revealed
technical relationships that suggest a continuation of present
methods or do they suggest a new approach?

Dissemination and Utilization of Research Results

l. Briefly describe efforts made under the contract to disseminate
the results of the research project. Attach as appendices two lists
(1) a biblingraphic list and an abstract not exceeding 200 words of

produced by the project for seminars, conferences, translations, or
as background material for sneeches, policy statements, etc.

2. Cite cvidence and cases known to you that findings of the
research project are being used in L.DCs, the U.S., or both, in
training, direct application to the problem, etc,

discuss the experience and as appropriate include proposed steps
in the work plan (Item G below). Indicate whether your proposals
can be'carried out under current provisions of the contract, or
would require new contract arrangements by A.I.D.

4. Discuss the extent and nature of considerations to involve LDC
personnel ard/or institutions as an appropriate activity of the
project. If iudged appropriate, discuss the kind. and extent of LDG
involvement in (a) planning the project, (b) the execution of the
field work, (c) the analysis and reporting of results, Plans to
involve LDCs in the future should be reflected in the work plan in

5¢ Under separate cover forward four copies of publications, scminar
reporcs, translations and other materials representing efforts to
disseminate results of the research project, and evidence of the
results being utilized by LDC or u.sS. people or institutions,

Statement of Expenditures and Oblipations and Contractor Resources

Provide a statement of expenditures and obligations related to
the budget plan for the years This statement should show expenditure
and obligations for each of the (1) major iuputs (Personnel, equipacnt,
travel, ctc.) according to (2) the major accomplishments or werk
targets that had been planned for the year's work.



1dentify significant problems or accomplishments in the progress
of the project related to the volume, cffectiveness, Or scheduling
of the manpower, equipment, travel, etcCep made ‘available by these
expenditures. ‘

Discuss significant changes or modificarions in project manage-
ment, in the staffing pattern, physical facllities, insticutienal
environment, ctc.

G. Work Plan and Budget Forecast for Coming YeAr

, Taking into consideration the past year's progress and expendi-
“tures and the work remaining to be done over the life of the project,
present a work plan and budget for the coming year.

1. anticipated accomprishments'for'the'coming:year.

2. procedures to be used and activities to be carried
oute.

3, significant factors that you anticipate that will
promote or impedec accomplishments.

4, a plan for.dissemination and utilization of the
expected results of the research in the U.S. and in
LDCs as applicable.

5. a budget statement that shows planned expenditures
for cach of the major inputs (pexsonnel, cquipment,
travel, LDC involvcient, etc.) according to the
major accomplishments, or work targets that are
planned for the coming year's work.

H. Aggendices

Reports of technical data and analyses (Par. D. 2)
A bibliographic list with abstracts of papers and publications

(rar. E. 1)
A list of uses made of research findings and reports (Par. E. 1)
Other appendices as appropriate.
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COST ACCOUNTING STANDARDS

(a) Unless the Cost Accounting Standards Board has oprescribed rules
or requlations excmpting the Contracter or this contract from standards,
rules, and requlations promulgated vursuant to 80 U.5.C. App. 2168
(P.L. 91-379, August 15, 1970), the Contractor, in cchnection with this
contract shall:

(1) By submission of a Disclosure Statement, disclose in writing
his cost accounting practices as roquired by regulations of the Cost
Accounting Standards Board. The required disclosures must be made
prior ‘to contract award unless the Contracting Of7icer provides a written
notice to the Contractor authorizing posteward submission in accordance
with regulations of tha Cost Accounting Siandards Roard. The practices
disclosed for this contract shall be the same as the practices currently
disclosed and applied on all other contracts and subcontracts being per-
forined by the Contractor and which contein this Cost Accounting Standards
clause. If the Contractor has marked the Disclosuro Statement to indicate
that it contains trade secrets and ccmarcial o Tinancial information which
is privileged and confidential, the Disclesure Statament will be protected
and will not be released outside of the Gavornmant.

(2) Follow consistenily the cost accounting practices disclosed pur-
suant to (1), above, in accumulating and veportina contract performance
cost data concernian this contract. If any change in disciosed practices
made for the purposes of any contrach or suhcontract subject to Cest Account-
ing Standards Board reguirements, the change must he applied prospactively
to this contract, and the Disclosure statemont must be amended accordingly.
If the contract price or cost allowance of this contract is affected by such
changes, adjustiment shall be made in accordance with subparagraph (a)(4)
or (a)(5), below, as appropriate. ‘

(3) Comply with all Cost Accounting Standards in effect cn the date
of award of this contract or if the Contractor has submitted cost or pricing
data, on the date of final agreement on price as shovii on the Contractor's
signed certificate of curreni cost or pricina datp. The Contractor shall
also comply with any Cost Accounting Standard which hereatinr Sacomes
applicabtle to a contract or subcantract of the Contracinr. Such compliance
shall be required prospectively from the date of apnlicahility to such’
contract or subcentract.

(4) (A) Agrrce to an equitable adjustmen® as nrsvided in the Changes
clause of this contract if the contract cost is avfecied by a Disclesure State
ment change which the Contractlor is required io make nursuant to (3), above.
If the Contractor has not been required to file 2 Disalosure Statement but is
required pursuant to (a) (3)., above, to change an citebiished practice, then
an equitable adjustmant shaill similarly be agread ta.

ALD 1h20-k6(9-72)
1 ]



(I ) Negotiate with the Contractin, Officer to determine the ter
Iﬂ;onditions under which any Disclosure Statement chanrne othep than
lgﬂt;ges under (4) (A), above, may be made. -A change to a Disclosure State
~ment may be proposed by either the Government or the Contractor, provided,
however, that no agrecment may be made under this provision that will
increase costs paid by the United States under this contract.

(5) Agree te an adjustment of the contract price or cost allowance,
as appropriate, if he or a subconiractor fails to comnly with an applicabl
Cost Accounting Standard or to follow any practice disclosed pursuant to
subparagraphs (a) (1) and (a) (2), above, and such faflure results in any
increased costs paid by the United States. Such adjustment shall provide
for recovery of the increased costs to the United States together with int
est thereon computed at the rate determined by the Secretary of the
Treasury pursuant to P.L, 92-41, 85 Stat. 97, or 7 percent per annum,
whichever is less, from the time the payment by the United States was
made to the time the adjustment is effecced.

(b) If the parties Tail to agrea wmether the Contractor or subcontrac
has complied with an applicable Cost fccounting Standard, rule, or regu-
lation of the Cost Accounting Standards Board and as to any cost adjustmen
demanded by the United States, such failure to aqree shall be a dispute cor
cerning a question of Tact within the meaning of the Disputes clause of thi
contract. '

(c) The Contractor shall permit any authorized representatives of the
head of the agency, the Cost Accounting Standards Board, or the Comp-
troller General of the United States to examina and make copies of any
documents, papers, or records relating to compliance .with the require-
ments of this clause.

(d) The Contractor shall include in an negotiated subcontracts which
he enters into the substance of this clause except paragraph (b), and shall
require such inclusion in all other subcontracts of any tier, except that
this requirement shall apply only to negotiated suhcontracts in excess of
$100.000 where the Price negotiated is not based on:

: (1) Estéb]ished.catalog or market prices of éommercia] items sold
in substantial quantities to the general public; or

(i1) Prices set by law or regulation.
NOTE:

1. Subcontractors shall be required to submit their Disclosure State-
ments to the Contractor, Howaver, if a subcontractor has previously
submitted his Disclosure Statement to @ Government Contracting Officer
he may satisfy that requirement by certifying to the Contractor the date
of such Statement and the address of the Contracting Officer.

AID 1h20-86(9-72)



any casc wnerc aﬁnwwczumﬂ!rwnmw
nat {nformation is prtvileg*d and confidonti

. al and deélines to pro-
27§t to hi ontractor or higher tier subc ractor, the Contractor may

4thorize direct submission of that subcontractor's Disclosure Statement
:to the same Government offices to which the Contractor was required to
make submission of his Disclosure Statement. "Such authorization shall ip
no way reliceve the Contractor of 1iability as provided in paragraph (a) (s)
this clause. In view of the foregning and since the contract may be subjec
to adjustment under this clause by reason of any failure to comply with
rules, regulations, and Standards of the Cost Accounting Standards Board
in connection with covered subcontracts, it is expected that the Contractor
may wish to include a clause in each such subcontract requiring the sub-
contractor to appropriaiely indemnify the Contractor. However, the inclu-
- sion of such a clause and the terms thereof are matters for negotiation
and agreement between the Contractor and the subcontractor, provided

that they do nct conflict with the duties of the Contractor under its con-
tract with the Government. It is also expected that any subcontractor
subject to such indemnification will generally require sub~ .antially
similiar indemnification to be submitied by his subcontractors.

(e) The terms defined in Sec. 331.2 of.Part 331 of Title 4, Code of
Federal Regula“ions (4 CFR 331.2) shall have the same meanings herein.
As there defined, "negotiated subcontract" means "any subcontract
except a firm fixed-price subcontract made by a Contractor or subcon-
tractor after receiving oifers from at least two firms nrt associated
with each other or such Contractor or subcontractor, providing (1) the
solicitation to all competing Tirms is identical, (2) pirice is the only
" consideration in selecting the subcontractor from among the competing

firms solicited, and (2) the lowest offer received in compliance with
the solicitation from among those solicited is accepted.”

(End of Clause)

AID 1420-46(9-72)
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1977 TRRIGATION INSTITUTICNS
ANDEAN TRAVELING WORKSHOP
—_— 1r.
The subject workshops were conducted jointly by David R. Daines,
Director, and D. Craig Anderson, Field Director of the Andean Irrigation
Institutions Study, which study formed the basis for the workshops.

The sessions were based on documents distributed in advance to partic-
ipants which contained the tabulations and preliminary analysis of the
results of a two-year study of existing irrigation user organizations in
Ecuador, Colombia, Bolivia, and Chile, and on problems on a country-by-
country basis.

Workshops were held on the following schedules:

Ecuador - Quito 15 Partic. Date: Monday, April 17
Milagro 19 " " Wednesday, April 19

Bolivia - La Paz 16 " " Tuesday, April 26
Cochabamba 20 " " Wednesday, April 29

Chile - Santiago 35 " i Monday, May 2
. . & Tuesday, May 3
Total 105

The participants were officials and functionaries of governmental
ministries concerned with irrigation and rural institutions. However,
in Chile, a substantial number of the participants (12) were from the
private sector and were officials of private irrigation organizations.

There were no similar studies available providing general descriptive
information about such organizations, and all participants accepted this
study as providing them with a general description of such institutions.
The participants also provided valuable inputs into the interpretations of
the data in the study. There were extensive discussions on issues related
to the subject user organizations. The discussions generally covered the
pros and cons of more or less governmental regulation, aid, or supervision,
factors contributing to institutional effectiveness and efficiency, and
the legal factors affecting such operations.

The nature and 'sophistication of the discussions varied greatly from
country to country. In Bolivia, the irrigation organizations are generally
rudimentary and relatively few in number, and the prior knowledge of the
participants of the status or issues was very minimal. There the seminars
were more of an educational process.

In Ecuador, there was more discussion, apparently because of the
greater exposure of participants to the subject types of organizations,
and more pre-conceived notions concerning the issues. The Chilean seminars
revealed a very high intensity of interest and knowledge of sophisticated
policy considerations involved in the general issues outlined in the pre-
vious paragraph, and the participants established an organization for
continued dialogue on similar issues related to irrigation water user

association.
day of ~978
M day of Jgiy, 078

ID R. DAINE

S~

Signed this




WATER MANAGEMENT WORKSHOP

€l Salvador
June 14-17, 1977

To terminate the water management research activities of Utah State
Unnvcrs:ty in E1 Salvador under contracts Aiq/q5d,2]6] and AlD/ta-C-1103,
a_ four=day workshop was held in the CENTA auditorium at Santa Tecla, ET
Salvador, June 14 through 17, 1977. The workshop was directed by Tom
Fullerton, USU; Nestor Gonzalez, Directorate General of Irrigation and
Drainage (DGRD); and Francisco Garcia, National Center of Agricultural
Technology (CENTA). Kern Stutler and Dave James, USU, also participated

: ! !
in the workshop. quQZ/( fSQLAAﬂqq&\_,

The general format for each of th;/ﬁdﬁ?/;ays was as follows. During
the morning, research results obtained/during the contract period were
presented and discussed by thé partlcuﬁahts Following this general
discussion, four to six work groups were formed, and the afternoons were
spent draftnng extension-type leaflcts based on the research results.

32 engincers and agronomists were in attendance from two agencies_of the
MinIsTry of Agriculturé and L[ivestock; CENTA, the rescarch and extension
agency, and DRGD, the irrigation development agency. The workshops served
an additional useful purpose in getting these two agencies together to
discuss problems related to E]l Salvador's irrigated agriculture.

General topics for presentation and discussion included:
Irrigation Water and Nitrogen Fertilizer Interactions in
Corn, Rice and Pasture
Tomato and Corn Production Under Different frrigation Methods
Use of Lysimeters for Measuring Evapotranspiration
Furrow Irrigation of Soybeans, Corn and Beans
Furrow Infiltration, Irrigation Frequencies and Depth of

Application

During the workshop, ten extension pamphlets for Salvadorean farmers

were prepared in draft form based on the research results and_practices
evolved during the contract period in El Salvador. The Ministry of Agri-
culture, Through its ofFice of information, assumed the responsibility of

preparing the articles in final form and printing them for distribution.

The workshop was very successful, not only in exposing the technicians
to the research results, but also affording them the opportunity to apply
them to the local situation and help prepare information for their farmers.
There was a great deal of enthusiasm on the part of the participants and
Ministry officials stated that they would like this kind of presentation
by other technical missions working with agriculture in El Salvador.
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UNITED STATES GOVERNMENT PD-AAC - M
Memorandum
70 ! Lh/DR, Mr. Daniel Chaij DATR; Decewber 7, 1978 CZ
FROM : TA/AGR, Leonard H. Otto

SUBJECT: Transition of Utah State Contract - AID/ta-C-1103 to Utilization

TA/AGR has prepared the attached proposal to continue the Utah State Water
Management contract in Latin America through a transition period. This
proposal is based on meetings between your office, TA/AGR, and the Directors
from Peru and El Salvador and the cables from Peru, El Salvador and Ecuador.

If you approve, we would seek funding for and expedite this proposal. Please
note that we would provide for koth Olsen and Kidman in Peru up through
September 30, 1977. An alternative plan would be to provide for Kidman
through June 31, aad Olsen through December 21. The only rationale for this
would be if your Burcau feels unable to pick Olsen up on 1 October 1977.

We would appreciate your early evaluation, so we can get cables to the
concerned Missions.

cc:
TA/AGR:GCorey
DPeterson

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan

nisi1e
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13i0489 (y)

Po-anc - 804
ACTIVITIES INVOLVED IN EXTENSION OF AID/ta-C-1103 _
UTAY STATE UNIVERSITY

Provision of two scientists (irrigation engineer and agronomist) in Peru
from 1 April 1977 through September 30, 1977.

- to provide for a logical transition between the centrally funded research
activity to Mission relatad utilization of research results.

-~ to develop a demonstration and’ extension program, based on the research
outputs, which will reach small farmers in the Sierra.

- to provide complementary services to on-going USAID/Peru programs in
agriculture/irrigation.

Esfimated Cost - $65,120
Prov-ue tor research data analyses, publications, and preéentation of
d~¢a through workshops in El Salvador. To be accomplished by 1 July »
1977.
- to collect field data on all on-going projects

- to analyze data and prepare following publications.

l. Year-round pangola pasture production in El Salvador, C.A.:
The soil moisture and nitrogen fertilizer requirements.

2. Irrigation and nitrogen fertilizer management for upland rice
production in Central America.

3. Predicting corn yields at various levels of management intensity
for soil moisture and nitrogen fertility in Central America.

4. 'Soil moisture and nitrogen fertility management for wet season
sorghum production to the Zapotitan Valley, El Salvador.

5. Dry bean production under surface irrigation in the Atiocoyo
District of El Salvador.

6. Soybean production under surface irrigation in the Atiocoyo
District of El Salvador.

7. Yields of hybrid corn varieties under surface irrigation in
the Atiocoyo District of E1l Salvador.

- to conduct a seminar/workshop in El Salvador to present a summary of
research findings during life of project.

Estimated Cost - $40,615
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Provide for dissemination of data on irrigation institution studies

gathered in Ecuador, Peru, Chile, Bolivia and Colombia.

by 1 July 1977.

To be accomplis

- to compile, analyze and summarize all data into country specific

reports.

- to conduct workshops to present the data in Bolivia and Ecuador.

Estimated Cost - $33,550

Provide for On-Campus Management of above described activities

Estimated Cost - $12,000

Proposed Budget
l. Peru:

a) Irrigation engineer (E. C. Olson)
salary and post differential ~ 6 months
fringe benefits
allowances
overhead

_b) Agronomist (Don Kidman)
salary and post differential - 6 months
fringe benefits
allowances
overhead

TOTAL
2. El Salvador:

Salaries (Fullerton, Stutler, James) - 3 months
fringe benefits
allowances
overhead
travel and transportation
publications and misc.

TOTAL
3. Ecuador (Institutional Studies)

Salaries (Anderson, Daines, Andrew) - 3 months
¢  fringe benefits

£18,050
4,950
5,800

4,950

$33,750

$17,325
4,720
4,600

" 4,725

$31,370

$65,120

$17,395
4,200
2,900
8,620
2,500

5,000

$40,615

$15,015
3,605



allowances

overhead

travel and transportation
publications and misc.

TOTAL
4. Campus Administration
Salaries - 3 months ©@2500
overhead @s0%
TOTAL.
GRAND TOTAL

1,500
7,535
6,000
3,500

$33,550

7,500
4,500
$12,000

$151,285
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UNITED STATES GOVERNMENT

Memorandum

TA/AGR, - Leonard H. oii;;yfl DATE: November 23, 1976
)

~
TA/AGR, Leon F. Hessér

Utah State University Water Management Research Contract

-

We have strong cables (attached) from Missions in Peru, El Salvador
and Ecuvador asking that we, in effect,]eZ contr to ellew
a more orderly phase-out. (I have seeh no cable yet from Guateczla,
although LA may have one.) Also attached is a draft memo from
Girard to Farrar asking that we support Olsen (and possibly Kidman)
in Peru thru FY 77. (The Peru Mission asks that this support be
extended through December 31, 1977.) :

Under the assumption that the LA Dureau does support these requests, I

.am sympathetic to some amount of bridging. Certainly, in Peru we

should support Olsen through September 30, 1977 and perhaps even
through Dececber 31, 1577. I believe we should also try to accomrmodate
the E1 Salvador and Ecuador Missions requests, if we can get a quck
budget estimzte and have a chance af finding the money. I am not sure
about Kidman; if LA does not intend to keep him on in Peru, I wonder
whether we should; but I could be convinced if the budget doesn't get
too big.

are now on notice to depart post by December 31, 1976, Could you
please work with Gil Corey as soon a: he gets in, with Dan Chaij and
with Al Bishop to try to sort this out. You might also counsel with
Roger Ernst if he is available, and with McDermott. Keep in touch
with PPU through Doug Clark so they will not be surprised. As soon
as it all falls in place, we will need to put together a formal
approval dccument for an extension.

'Obviéusly, we need to move rapidly, because all the USU field staff <:::::

Also, we need to get at least an interim cable out to the Missions
right away.

Attachments V///"
ec: TA/AGR:GLCorey, w/attachments :

DJClark, w/o attachments
JiMcDermott, w/o attachments
KErnst, w/o attachments

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan



MEMORANDUM

TO :
" FROM

SUBJECT:

December 27, 1976

AA/TA, Mr. Curtis Farrar
(w“.f’
TA/AGR, Leon F. Hesser‘JQ}f/

On-Farm Water ilanagement - Utah State University - Documentation
for Nine Month Extension

Enclosed herein for your approval are tne PrOJect Authorization
Form (PAF) and supporting documentation for a nine month extension
(through December 31, 1977) with funding in the amount of $156,000
Zor the project "On-Farm Water ilanagement" in Latin America with
Utah State Unlver51ty. This extemsion is belng made to facilitate
specific needs of AID missions in Latin America which arose out

. of the decision to not continue this research project for another

three year contract period. Funding for this extension was included
in the December 12, 1976 revision of the TA/AGR FY 1977 OYB.

Enclosures:

A. Girard to Farrar Memo, 12/14/76

B. Farrar to Girard Memo, 12/21/76

C. Project Authorization and Request
for Allotment of Funds (PAF)

D. Farrar to MMurphy Yemo, 12/11/75

E. RAC Minutes December 3/4/73

F. Project Paper Amendment

Clearances: g
TA/PPU:RSimpson LJ Date: I/L?/1'7




OPTIONAL FORM NO, 10
JULY 1873 COIVION .
o OBA FPMI (4l CIA) 1OT.10,8

UNITED STATES GOVERNMENT

Memorandum

TO
THRU

FROM

SUBJECT:

sete-110

AA/TA, Mr. Curtis Farrar DATE: December 17, 1976
TA/PPU, John Gunning

TA/AGR, Leon F. Hesser

On-Farm Water Management - Utah State University - Documentation and
Funding for Nine Month Extension

Enclosed herein for your approval are the Project Authorization Form (PAF)
and supporting documentation for a nine month extension (through December
31, 1977) costing $156,000 for the project "On~Farm Water Management" in
Latin America with Utah State University. This extension is being made to
facilitate specific needs of AID missions in Latin America which arose out
of the decision to not continue this research project for another three

year contract period. Since the need for this extension was not anticipated
during the FY 78 ABS Review in the Summer/Fall 1976, a request for additional
funds required for this extension ($156,000) has been submitted to PPC and
approved which thereby increases the FY 77 base funding level for RDA-4
"Water and Tropical Soils Management" fkom $2,928,000 to 7000.

%
oy

\)(

O
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70 : AA/LA, Mr. BE. N. S. Girard IX
FROM : AA/TA, Curtis Farfar —— .
. 1

SUBJECT: Utah State University wWater Management Contract
With refarence to your mamorandum dated December 14, 1976, TA/AGR is
preparing documents for my approval which would extend the Utah State
contract in South America for nine months to include undar TAB
funding the following:

1. Provision for Dr. Edwin Olson in Peru through December 1977.

2. Provision of Dr. Don Kidman in Pexru through Junea 1977.

3. El Salvador data analysis and proeparation of five publications
to be presented in a seminar in El Salvador.

4. Presuntation of irrigation institution survey data in two
workshops to be held in Ecuadur and Bolivia.

Items 3 and 4 result from Mission requests, San Salvador 5241 and
Quito 7960 attached.

We feel tuat providing for Dr. Kidman in Peru through FY 77 or FY 77
and FY 78 would not be prudant especially since his work would be
Mission oriented and therxreby should not logically be centrally funded.

Clearances

TA/AGR:LHesser
LA/DR:DChaij __

TA/AGR/SWM:GCorey

B —————

TA/AGR/SWM: GLCorey:12/21/76

|
|
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73
ACTION AID~31

TNFQ OCT-A{ /032 W
[Ty Y Ve R R Y 1) P46626
R 914107 NQV 76
FM AMEMBASSY QUITO
TO SECSTATE MWASHNRC 2194
YNFO AMEMBASSY LIMA
AMFMRASSY SAN SALVADOR
AMFMBASSY GUATEMALA

UNCLAS QUITO 796
AIDAC

FoNy, 11632 Ny/A )
SURJECTS UYAH STATE UNIVERSITY WATER MANAGEWENT RESEARCH CONTRACT

REFY STATE 257982

{. MISSION HAS RFVIEWED IMPLTCATIONS REFTEL COMMENTS,
FOI.LORING RECOMMENDATIONS ARE PRCPOSED bY USADI/ECUADOR,

9, THE WORK OF CRAIG AMOUFRSJUN, USU WATER RIGHTS SPECTALIST,
TN EGUADOR HAS BFEN SUFSTANTIAL, HE SHOULD BE ALLOWED TO
FOMPLETE PHASE ONE OF HIS RESEARCH ACTIVITY SO THIS Caw

RE PACKAGED IN FINAL FORM AND RE PRQVINED GCE AND OTHER
PARTICIPATING COUNTRYES FOR YHEIR USE, YO DO LFSS WOULD
NERATIVE THE FINE RESEARCH EFFORT AND IN EFFECT BE A BREACH
NF PROMISE TO CONPERATING COUNTERPART INSTITUTIONS AND
PERSONNEL THROUGHOQUT THE REGION,

3, THEREFORE, WE BELIEVE THAT, THE WORKSHOPFS WHICH WERE
PLANNED BY USU WITH HOST COUNTRY INSTITUVIUNS FOR PRESFNTe
TNR THE RESEARCH FINDINGS AND THEIR POUTENTIAL USE IN THE
FOMNTRIES MUST BF _SUPPNRTEP RY AYD, EVEN IF IT MEANS A
SMALL EXTENSION OF SUBJECT CONTRACT, THIS OUTRFEACH
MECHANISM IS VITAL TO ASSURE THAT HOST COUNTRY INSTIYU=
YIONS DU FULLY UNUERSTAND AND AFPRECIATE SISNIFICALNCE OF
1HSH RESEARCH DATA DEVELOPED, THE GOE DEFINITELY WANTS

UNCLASSIFILED
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'YHFSF SEMINARS TN BE CNNDUCTED, MISSION ALSO BELIEVES THE
PATA AND ITS IMPLICAYIONS FOR WATER DEVELUPMENT ACTIVITIES
LONRESSEND TO CONCERNS OF THE SMALL FARMERS WILL BE AN
TMPORTANT REFERENCE FOQR FUTURE AID SUPPQRTED

ACTIVITIES,

A, USAID/E IS MAKING EVERY EFFNRT IN A PHASE~DOWN SITUATIQON
T0 COMPLETE ON-GOING BILATERAL PPOGRAKS IN A COMPLETE AND
SUASTANTIVE MANNER, THE USU CONTPACT CLOSE=OUT CANNOT

MEFT OUR CLOSE~QUT CRITERIA WITRAUT AIN/K SUPPART PER

PARA 2 AND 3 AROVE, THIS HISSINN STROKGLY ENCOURAGES

AIN/4 TO ASSURF APPROPRIATE FUNDING YO CONTRACTOR FUR
MEFTING THESE MINIMUM COMMITMENTS, SPECIFIC NETAILS ON

COST RFQUIREMENTS sk D H®E RFOUFSTEND FROM _THE COANTRACTOR,
THTS NISSION CAN PROVIDE SUFPLEMENTARY DETAILS AND INFORMA=
TIAN AS REGUIRED,

2 L EASE ADVISE.
.RLGOWrIELD

UNCLASSIFIED
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TNFO OCTe=x1 /021 W /

s YT I L L L L L) {2466F
P 1620122 NQV 76
FM AMEMBASSY SAN SALVANQR
TO SECSTATE WASHDC PRINRITY 269¢

IINRLAS SAN SALVADOR 9244
AIDAC

F.N, 1163521 M/A
QUAJECT: UTAH STATE UNIVERSITY CONTRACY AID/CSNe2167 AND TAw(lw
11233

REF3 STATE 247082

{, MISSION IS CONCFRNEN THAT ATD/W HAS MADE DECISION TN TERMe
INATE SUBJRCT CONTRACT WITH NO APPARENT PROVISION FOR PHASF =
AUT PERIOD WHICH WOULD PERMIT THE CONTRACT EMPLOYEE IN EL SALe
VANQP, TOM FULLEPTAN, TO BRING ABQUT AN ORDERLY TERMINATION
AND WRAP UP AF PROJECT ACTIVITIES IN THE COUNTRY. ThE CONTRACTOR
HAS ADVISED 1S THAT UNLESS ANDITIONAL FUNDS ARE FORTHCCMING
AONTRACT ACTIVITIES IN EL SALVADOR MAY HAVE 70 TEKMINATE BY
*HF END OF DECFMRER NP THIS YEAR, ALTHOUGH nE WERE AWARE QOF
THF PRAGRAMMFD CANTRACT TERMINATION DATE OF MARCH 31, 1977,
THTS INFORMATINN WAS PROVINEND ONLY INDRIECTLY THROUGH A NQTw
YFTCATION THAT FULLERTAN WOULD BE DEPARTING, MOREQVER, WF =an
IINPEETEIAL INFORMATION INDICATING THAT THERE MIGHT pf 8 NEW
NONTRACT DIRFCTED TOWARD APPLICATION OF EXISTING TECHNOLRGY,
ACTIVITIES UMDER THE CONTRACT HAVE BFEEN CARRIED ON IN € SALVADOR
FOR SIX YEARS AND CONSYERARLE RESEARCH INFORMATION HAS BEEN
RENERATEN, FULLERTON REPORTS THAT A NUMBER OF ACTIVITES KAVE
REFN PROGRAMMEN FOR APERTON FSTIMATEN TO RUN THROUGH JUNE 39
AND WHICH INCLUDE ANALYSIS OF RESEARCH RESULTS, PREPARATION GF
FXTENSION

*yOE PULAICATIANS, A SEMINAR. AND WNRK=SHOPS TO

NISCIISS PESEARCH RESILTS AND THEIR APPLICATINN IM SOLVINR
PRABLEMS OF AN=FARM WATER=MANAGEMENT, AND NEVELCGPMENT CF

UNCLASSIFIED ”' 1 ’q&
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UNCLASSIFIED
PARE (2 SAN SA 08241 182R572
SURFACE TRPIFATIAN GUINELINES QR DRY SEASON PRODUCTION NF COR,

REANS AND SOYBEANS, USAID RELIFVES FAILURE TO COMPLETE
THF ABOVE ACTIVITIES WNOULD RESULT IN A SERIOUS L0535 CF PLAMNED

PRAJFCT OQUTPIIT.

A, DURING REFCENT VISTIT TN MISSIOM, CANTRACT 2 REZENTATIVE
HOWARD PFTFRSQN INNPICATED THAT AID/W BELTEVES MIS3Tux o).
NOT PLACF PRTIQRITY ON WATER RESOURCES MANAGEMENT, rulg Liatw,
NE WISK TO MAKT FLFAR OUR POSITION THAT WATER ?2:30lRAEE “en.nfw
MENT IS & VERY HIGH PRIQRITY ARTIVITY TN EL SaL . unky Wi

WERE NEVFR ASKED OUR QPINION AND WE NEVER TWDICATZD IT wig

MOT 4 HIGH PRINRITY, IT SHOULD BE NOTED THAT THIS CUOUNTRY Fxem
PERIENCES A SIX MONTH PRY PERIND DURING WHICH TIME LAND AvAliw
ABTLITY FOR PRODUCTION IS MADE EVEN MORE SCARCE, YHIS TS QOME
AF THE REASONS WHKY WE PLACF IMPORTANCE ON ASSURANCF FROM ATH,
THAT RESOURCFS WTILL RE PROVINEN TO ALLOW COMPLETIUN 0F THE
PROAGRAMMFD PROJEST ACTIVITIES. ANY COMMENTS REGARUTINR THE PRCw
JELT IN THE PAST WHICH MAY HAVE BEEN INTERPRETED AS RE:un
ADVERSE, WERE MADE ONLY TO SUGBEST THAT CHANNELS OF COMMIINT=
FATION COULD BF IMPROVED AND TO EXPRFSS THE CONCERAN THAT

THF TYPE QF RESEARCH BFING CONPUCTED UNDER THE PRESENT

PRAEJCT WAS NOT THE MOST APPRQPRIATE FOR EL SALVADNK, MISSTON
WAS NEVER GIVEN OPPORTUNTTY BY TAB/W TO COMMENT ON STRUCTURE
AF THIS PRAJFCT AND WE NEVDJRECEIVED OFFICIAL WORD THAT &ID.d
HAD NECINEN TO TERMINATE PROJECT NOR WERFE WE REGUESTED

TO COAMMENT ON TERMINATION OF PROEJCT. & WELL=CONCETVYED RFGIONAL
PRAEJCT IN WATFR RESNURCES MANAGFMENT WOULD BE «FLCOMED By TME
MISSION AND BQES,.

X. THE PAY QFF FOR THE PRESENT PROJECT wILL CUME DURINE THF
NENT SEVERAL MANTHS, QUR APPEAR TS THAT AIN/W PROVIDF ASSURANCF
THAT CONTRACTOR WILL WAVE RESQURCES AVAILABLE TO COMPLFTF THF
PRNGRAMMFD ACTIVITIES FOR EL SALVADQR AS STATED ABNVE,

A, FULLERTAN ESTIMATES COST OF ACCOMPLISHING ACTIVITIES PESe
FRYBED IN PARA | AROVE TD RE ROUGHLY $68,8%@ FNR THE PERIQN
JANUARY 1 TQ JUNE 3@, 1977, THTS INCLUDES HIS WORK IN FL SALe
VADQR, THE PROPOSEN SEMIMAR COST AND THE COST NF THE QN

FAMPUS EFFNRT IN DATA ANALYSES AND WRITE UP NF PROJECT RESULTS,

8. MTSSINN STRONGLY ENCOURAGES AID/W TO ASSURE APPROUPRIATE FUNDA
NG TO ACCOMPLISH THESE ACTIVITIES. PLEASE ADVISE.. LOZNO

UNCLASSIFIED
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TNFO 0OCYa0Y JTGA«OZ EBwe? /%80 ¥

s I L L L A 100824

HNAGLLS SECTINN § OF 2 LIMA 1r303
AIDAC
EQ 146528 NJA
SURSS LiTAH SYATE UNIVERSITY WATER MANAGEMEMNT RESEARCH
CONTRART AYD/T2sT-1123
REF: SYATE 27749210
(. NOVEMBER 3 AMD 4 MEETINGS TN ATD/H INVOLVING T&/FGR PERSONLEL

AND USAIN/PERY DIRECTOR AND CHTEF AGRICULTURE RURAL UX IVELOSMEN
NFFICER, LA/hE, AnD LA/OP hT“’U‘°rD CUYURE OF SUBJECT CONTRACT TM

RERU, 17 WHAS PORERD THAY TAZrSy mepn OoouInE sRnfiiaval FUBRIAS
NER: Yxhey 45 COHTIMNUE »”"- Th C:” i cT FRDM MARUH 3y, 1677 2.
gLzt ReN Y 4N ET (“T'fr‘“ "5“”"f"- iF PUSSIBLE, THAT Ta/aiad
g1y . TN we T e L 7Y T ALLOW MINIMAL TIME

FOR ALLtifay g FY Fd FunrdS AVD SGOTIATION OF CONTRACY.) YT WAS
ALSO AGHFED VAT, SINGE THE SERVICFS OF UTAH STATE UNIVERSTTY
FUSLY ail HTINALY PERTINANT 0 CURAENT AND FUTURE ASSIS TANCE OF
USAIR/BLRY IN AGRICULTHRAL SECTOR, AMD SMALL FarMER WATER RESCURCE
UTILIZATIDN SPFCIFLCALLY: MISSYICM SHOULD FROVIDE FOKk CONTIE MUAT IO
nF usl-§ SFRV!"CS PRNES NN FY 4978 MISETON FUNDED PRGJIRCT, AT
RENUFSY 0F A%/, MISITON I8 THEREFORE SUSMITTING THE FOLLOWING
ANFORULTILY TO GE INCLUCF) QM 8E PARATE GRANT ACTIVITY SRHEET FOR
INFLESION Ty Y 78 CRP, NIE YO TIME CONSTRAIHMYS, IT WAS FUGTH»
PEFINEN TRAT oMLY FORMAL 'ROJECT GNCUNENTATION MISSICN KEGUIRED YO
SUAMYT I3 PRNIFECY PACER (1P), ACCOHRDINGLY, A PROJECT PAPER HILL ok
SURMYTYSN AS EARLY IN Y 1977 A4S PNSSIALE,
A, GRANT ACTIVITY SNEFRT 290JECT INFNKHMATION
PRAGWONY TITLF NNef ARM WAYER HMANAZEMENT

PROJECT M0.3 5272170 Gy

J

<a
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PRYNDIPAL COMTRARTAQS/AGTNEIES? UTAH STAYE UNIVERSITY
TNYTTAL DRLIRATIANG FY 1378
SCHENDULED FIMAL NBLIGAYIWNS FY {98n¢

AR
T IMCREASF PRODUCTIVITY, MUTRITION, AND INCOME AMONG THE RURAL
POAR IM BERY, :

PURENSE

Y0 r"h'i: AND NEMONSYRATHE YHE VALINPITY CF ALTERNATIVE UONwTHEWFARNN
WAYER USE SYIVYFMS FOR TNCREASIMG PRODUCTIVITY IN SMALL FARMER
TRATGAVION PROJECTYS TN TME HIGHLANMDS (SIERRAY AND IN THE ADJACENT
HifkH JUKSLF, B

RACKEROUND

.....

T FAR, LUS TR YRS LIMITEN A Vi, LAND RASE, HIRH pnRei ATy
NEXSETY AND #0QRATIE AnNgnY LIMTTED RAINFALL, WATER IS8 A SCAGRCE
PEIQUIICE THE IMpROVEN VAH‘ GEMEMT UF WHICH COULD PERMIT SUBSTANTIAL
YNOHREASS 1M AGRICULTURAL BRONUCTIGN ANMD A CURRFESPONDING INCRTASE

TN OTHL ECLNOMIN AND SCCI&L HELFA”E OF AMALL FARMERS, THE GOVERNMENT
NF PIRL RAY ASSIGNED WeGH PRIQRITY TN THE OPTIMUM UTILIZATION OF
WARER PESOUREES,  THE GOVESNMEMT T COLLABORATION WITH UTAM &8TATE
BRTYERSIVY (UGH) HAS ESTASLTANZO A SFEOIAL GFFICE TN THE MYNTSVRY
NEASRICHLYURE FOR APPLIED RESFEADCH AND NENOMSTHATION IN CN«FARN
WATER MANLRENENT OF SMilL TRRIBATION SYSTEM3,

SEVEIAL PEMONIYRATION FLOTS HAVE BEZ:eM SELECYED AUD SEYERAL COUNTE
\' .

- L}
A

=

“N“J"'”‘ MAVE RECEIVED FYPERYENCE AND TRATMING, THROUGH THE FFFORTS
NF TII3 KEY nunuv PF EERGVIAN Tu:Hw:c:Ans AND TECHMICAL AS3ISTANCE
PROYYDF ('; By J, COLLARCRAYION k&G HEEM ESTABLISHED WITH SCIAENTYIRTS
NF UTHER uA,Lo: AND INTVERMATIOMAL Insrrvuvxows INTERESTED I TRE
APTIMUM LY LT;ATLOM OGF WATYR RESOURCHES FOR IMPROVING ARRICULTURAL

PRADUCT ION [+ PEPUY, TWIS GRAUP HaS ALRD PLAYED A MAJOR RQLE IM THE
SELECTION 1M RBESINN 0F THE IRRIGATINN LENONSTRATION STATICNS THAT
WILL BT FSTARLYSHED TN THE SIERRA UNRER THE RECENTLY SIGNED AID LOAN
TO PERU FOR THZ TMPRNYEMFENT OF SMaLL IRKRIGATION SYSTEMS IN THE
SIFRRA,

ALTPUTE

THYS PROJEFT wWilL PRODUCFE TRAINED TECHNICIAMS REOGUIRED TO PRAMOTE
ThE D-!ONSTRATION AND EXTENSION OF BRTTER IRRIGATION AND AGKONOMIC

UNCLASSIFIED
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PRACYICES LMONS SMALL ARMERS, I¥ WILL EXPAND AND STREMGTHEN THE
ANFARM WATER 1SF NEMONZTRATION AND EXTENSION NETHORK, OVIRALL

AGRICULTURAL PRODUCTION TN THE STERRAA LMD MIGH JUNBLE WILL BE 54CRE
FD :
D RTILIZ2ER UsE T et

ny IHEROVING TNE EFFICTENCY NDF WATEw &}

THF HIGKER AATKFR U&E EFFTCIEMNCIES AT7AI EJ ADDITIONSL hﬂTLR ATLL
RE AVAILABLE T0 TNAZLE MNRF LARD YO RE TRRIGATED. THE EFFECY 07
NROVGHKT T4 THE STEPRA AND WHISH JURGLE WILL WE REDUCED PvY MREMOTIMNG
THE CONCEDY NF SUPRLINFNTAL IRRIRATION, THE PROJECT »ILL INTHODUCE
FONCFPTS OF MULTIPLE«CRQEFING TO MAKE MORE EFFICIENY USE OF THE
LIMITED HEORIRLES AVAILARLE, :

THF PROJECT ¥

ILL 4130 PRANOTE THE POSSIBILITY OF UTILIZING LLTZa¥
YIVE SOUACFS GF :

t
NERRY (RRAVYTY, WYLD, HYORAULTC, ETC.Y ThSTFA

F Y OF
NIi., GLEOLYNE, OR FLECTRICTITYY FCR PUMFING AND IRP..NT”“ﬁ IN HIeH
RATHNFALL RZETINNE TUE EXCTSS WATER WILL B2 MAMAGED TAIOMGH TiF fwvTi
NREYEGH DF TIeoadyin SohFay DraiNALe PRACYICES, PAMAGL BENY U7
WATER PESQURELS WILL BE USED TN PFENUCE THE EFFECT DF FRQST LS 1AGE
WHFRE PRAICTICM., THE TNCIDEHCFE OF PLANT AND AMIMAL DESELSES wiLip
ALRD BE ZENUNED THROUGH TMPRIVESDS “LhﬁCIhFaT OF HATER CCuPITICHLS
NN TRZ EﬂIL PRACTICAL EXTENSION BULLETIMS WILL BRE DEVELGRED Ash

DISSHEAING

4-
C;
c

HOST GCOUMTRY AND OTHER DANARS

THE BOVERNSENY GULL CONTRISUVE FORE Triw 50 PER CENT ¢
ROSYE REZUTIFD FOR IMPLEMENTING T#F PROJECYT, &8 WELL A& YRE gy oF
DESEARCI/CINANGTRATION FACILITIER KDY INCLUDED IN DIREZCT PROJECT
NORY ESTINATES, ALTHOUGH STVERLL RILATERAL DONORS, INCLUCTAG BELSS!

VY hal DINEe

PﬁNA“n- THRLEFL ANG wACY TEFMANY PANVIORE ASSISTARNCE 1N IRARIGATION
AND WATER COVTRGL Oh A CLF..AL PECIELT lFVEL AND hITh ZRPHASIE CON
THF COASTRL ARTAE N7 PEAYL, AID'S FROJZIY WILL BE AYMED PRIMAK)LY
AT THE S“LLL TARMER :;HIkIES CF TnE NiZRPA AND HIGH JUNGLE wHICH
PONSYITUYL ALnASY 52 PFR CENT OF THE COUMIRY'S POPULLTICK,

UNCLASSIFIED
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R7
"ACTION AID~59

INFO - OCTe@y IGA=A2 EB=37 /69 W
NARAPRSPTTFUIIYNEMB®IPE DD 1“9699
1416052 NDV 76
VﬂiAMtuaAsav LIMA
TASHDC 2668

LINCLAS SECTION 2 OF 2 LIMA {03093
T ALIDAC

TOTAL PROGRAM INPUTY REOUIRFVMENTSS
o8, TECHNICIANS

A, SIXTY MONTHS OF LONG TERM ASSISTANCE AS FOLLOKS:

1%  IRRIGATION ENRINEFR (36 MONTHS) TN PHOYIDE ASSISTANCE N .
TRTIGATION SYSTER NESICY, UAYED MEASHEREWMENY, JRRIGATTON FEQLYRFMINT
TRRIGATION SCHEDULING, WATER QUALITY EVALUAIIOnr SALT BALAMCE
FOMTROL, DRATHNAGE, WATFER WELLS, PUMPING, SMALL STORAGRE RESZRVOIR,
NEMONSTRATIOMN AND FXYENSION TECHMINUES, AND COHMPLEMEMTARY JERYICES
‘TO OTHER ONwRQOING USAID PROGRAMS IN AGRICULTURE/IRRIGATION,

2%  AGROANAMYST (24 MDONTHS) TO PROVINE ASSISTANCE TH DFTERMIMATION
nF CrOP UATEP rgnuvqrwrwus COLLECYINN OGF METZOROLDGICAL 0":;

SOVEL«RATERFERTILITY RELATICNSHINS, IRRIGATIONN TIMING 4ND 2005
rgnp MANAGFMENT pRAcT:nE% UNDER JTRRIGAYED COUNDITICNS, &0IL “‘I
NETERMINATTION, DEMANSTRATION AND EYTENSION TECHNIGUES AND COMAL
MENTARY SERVICES TO OTHER ON=GOIMNG USAID PROGRAMS,

~1

?

11 P

R
b

R, SHORT TEPRM CANSULTANTS (SIYX MONTHS) IN SPECIALTZED FTELDS OF
SOTL PHYSICS, RIOMETEOROLOGY, FIELD PLOT TECHNIQUE, SMALL ETRUCTURE
DESIAN, AN EXTENSICN METHODS,

FOMMODITIES .
SMALL TEQUIPHENT TYNCLUDTING LARORATORY ERUIPMENT, WATER MEASUREMENT
‘NMEVICES, SOIL WATER PETERMINATION EQUIPMENT, PIPE, HYDRAULIC RAINS,
WIND MILLS, SPRINKLERS, AND SOIL SAMPLING EGUIPMENT,

BARTICIPANTS-
R SHNRT<TERMY TRATNFES

UNCLASSIFIED
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NTHER COSTS , .
FXPENDABSLE MATERTALS, SUPPLIES, IN~COUNTRY TRAVEL, AND INCOUNTRY
TRAINING, NI

N, MISSTOM UNPDERSTANDS THAT UYAM STATE UNIVERSITY WILL RE SUBMITTIN!
PIRELTLY YO AID/W A BUYDGET FOR ABDVE PROJECT IMPUTS, NMISSION'S
PRFLININARY ESTIMATED NF CONTRACTOR!S LIFE OF PROJECY COSTS, I.E,
FY {673 THROUGH FY 1984, #OULD BFE AS FOLLOWS?

¢INV U,S. THOUSANDS)

PRAJECT INPUT FY 1978 FUTURE YEAR OBLIGATIONE 'TOTAL
HeS, TECHMNICTANS 130 {70 -3eA
PARTICIPANTS 6 10 : 16
COMMNDITIES 5 5 ia
NTHER £OQSTS 39 46 76
TOTAL OBLIGATION 171 231 4@2

NTHER COSTS INCLUDES PROYISION COF OVrRHEAD CALCULATER AT 35 PER CaNy
NF U.5, TECHNICIANS COSTou )

4, MISSTOM HAS JUST RFCFIVED REFTFL WHICH PROVINES PARAMETERS FOR
FUMDING OF PROPOSED NEWM PROJECT DURING THREE YEARS IT WILL BE FUNOED
RY MYSSION, USAID FEELS STRONGLY THAT INPUTS OUTLINED IN PARA 3 ARQ
F

CAN AND WILL BF JUSTYFYED XN FORVHCOMING PROUJECT PAPER (PP)
SURMISSION,

PEAN
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ACTION AIDugu'Vﬂljb fretnacy

TNFD NCT=21 /@?1 W
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P 1620107 NOV_258 ’
Fu AMEMpASSY(SAN sALVADOR )

TO SECSTATRE WASHDC PRINATITY 2694

HUNCLAS SAN SALVADOR 5241
AIDAC

FoN, 11652 Mya
SURJECT: UTAR STATEZ UNIVERSITY CONTRACT AID/CSD«2i67 AMD YAalw
1103

REF: STATE 267082

{s quUN IS COMNCFRMER THAT AID/W HAS MADE DPECISION TN TEFMe
TNATF SURJECT CONTRALCT HITH NO APPARENT PKROYISIOM FOR PHpAS F.
AUY PERIND HHITH HOULD PERMIT .THT CONTRACT EMPLOYEH 1IN £L Sile
VADDR, (0N FULLERPTNN, TO BRING ARDUT AN QHDNERLY TEJ\TJAXY"“
AND WRALP UP NF PROJECT ACTIVYITIER ¥R THE COUNTRY. ThE COMTPACTCER
HAS ADVISEN U5 THAT UNLESS ADDTTIONAL FUNDS ARE FORTHOOMING
RONTRALT ACTYVITIES IN EL SALVAUOR HAY hAVE 70 TEAMINATE bY
THF EnND OF QFCENAER NAF THIS YEAR, ALTHOUGH WE WERE £sWARE o¥
THF PRNGRAMMFD CONTRACT TERMINATION NATE CF “ARCKN 3%, 1277,
THTS INFORMATING wA3 PROVINEND NRLY IMORIELTLY THILUGH 4 Mive
YTEYCATTOY THAT FULLERTAMN #NULD GF DEPARTING, MOREMVER, nF Nah
HNAFFICIAL IMFNRMATINN INDICATTNG THAT THERE nignY uF A oNeu
POHTRACTY JIRFCTED TYOWARD APRPLICATINN OF EXISTING TECMNLLRGY,
ACYIVITIFS UMDRR THE CNNTRACTY HAVE HBEEN TAGRIZN ON LM fL SALVAROR
FORP SIX YEARS ANND COMSTERARLE RESEARCH INFIRMAYION Has BEEM
RENERATEN, FULLERTNAN REPNRTS THAT A NUMBER OF ACTIVITER KAVE
REFWN PRQGRAMMEN FOR APERYQN FSTIMATED TO RUN THROUGH JUNF 54
AND UATICH INCLUDE ANALYSIS OF RESEARCH RZSULTS, FPREPARATIQM NF
FA{TENSTOY

YYPE PULTICATINNS, & SFMINAR AND wNRK«SHOPS TO

NISCNSE FEIEARMNH RESULYS AMD THEIR APPLICATION IH SGLVING
PROBLEMS OF NNFARM WATERWMANAGEMENT, AND PEVELCRH FNT CF

¢

UNCLASSIFIED
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SURFACE Tﬂ#Ir:ATInN'GUIDELINEQ FOR Doy SELSON PRODUCTION NF CORY,
REANS AND SOY3EAMS, USAID RELIFVES FAILURE 70O COMBLATE

YHE LaNVE ACTIVITIES WNAULD RESULY IN A SERIOUS LOB® OF PLANVKED
PRAJECY QUYPUT.

o, DURING RECENT VISIT TO MISSTIOM, COANTRACT REPERFSZIMTATIVE
HOWARD PFTFERSON THBICATEN THaT ATO/d BELTEVED MISSTLM oI

NOT PLACFE DRYCQITY ON WATER RESGURCES MANAGEMIMT, NMNCE AfATN,
WE WISH T #AXE CLEAR DR 20SITION r{q; WHTTO Dt wsun e,
MENT T8 & YEEY HIny O3INOYTY ARTIVE ITMOEL SALYAUN? WE

WERE NEVYFK amafd QUR QSININN AND NE uavan THOICATERED IT uls

MOT A HIGH PRINPRTTY, IT SHOULD PE MNOTED ThaT THIS JULNYRY FYew
PERAIRICES A SIY MONTH NRY PEAIND DURING WHICK TIME LAnD 4valiw
ABYLITY FOR PROCUCTION IS MANE EVEN MQORE SCARCE, THIA 1S OMNE
N THE RFASOMES mHY WE DLAQ:nj“DP TANCE QN ASSURANGE FROM AID/YW
THAY RESOLSCFE pTiL ROTITAVINYN TO Al RAL CONRI ZYTN N, THE
PRAGATT T i EST ATTIVYITYAS, ANY COMMENTE RIGARLILG ThE PROe
JERT LM TrE PAST wHICH MAY HAVE BEEN INTERPRFTED A3 PETWMG
ADVERSY, WFRE MANE COMLY TO SUGREST THAT CHANNELS GF COMMUNMTw
PAYINK CUULD BF IMPROVED AMD TO FXPRFSS THE COMCERN THAT

THF YYRE OF RESFLICH BFING CNNNUCTZEC UNDER THE FRESENT

PRAE.ICT Mag& MJT THFE MOST APPRQOPRTATZ 7FQR EL SALVADAR, MISSTON
WAS MEVER GIVEN OP2GRTUNTTY BY TAY/W TO TOMAERT ON STHUCTURSE
NE TS PROJFECT AND WE WFEUNIDTAREYYED ONFEFOT AL WORG Twe? Lyh oy
HAN NEATREN T TRIUMTMATE PRIOJEST NOR WEARE W RAGUESTFy -
TO CabmeYl UM Ve nifAjrdn OF FROEJET, A WELL=CONTZTYED RESIONAL
PRALJICT IM WATER RESOURCFES MANAGEMENY WOLLND BE A4ELCOMEP RY THE
MISSTON AND GOQOES,

'h 2?

<2

[N

%, THE PAY OFF FOR THE PRESENT PROJECT KILL COME DUATHE THE
NEXT SEVERAL MONTHS, OUR APPFAL TS THAT AID/Y PROVIDE 4STUPANMCF
TYHAT CONTRACYQR MILL KAVE REbOURCEq AVA-LA LE TO COMPLFYF TnF
PRAGRAMHFD AGTIVITIES FOR FL SALVADOR AS STATED AEOVE,

A, FULLERTNN ESTIMATFS CGST OF ACCOMPLISHING ACTIVITTER MESe
FRT3FZD IN PaRA { ARQVE TN RE RAUGHLY $AD,07¢ FNR THE PERTON
JANUARY § 70 JUNF 3@, 1677, THIS INCLUDES HIS HWURK 1IN AL SiLe
VANQR, THE PROPOSEN SEMINAR COST AND THE COST NF THE QNe

CAMPUS EFFORT TN DATS ANALYSES AMD WRITE UP NF PROJECT RESULTS,

S. MYSSINN STRANGLY ENFOURAGES AID/W TO ASSURE APPROPHIATE FUND.
ING TO ACCOMPLISH THESE ACTIVITIES. PLEASE ADVISE.,. LOZNO

UNCLASSIFIED
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REF{ STATE 257062

{+ MYISSION KAS RFVIEWEDN IMPLYCAT TO”S PVFT‘L COMMENTS,
FOLLOWING RECOMMENDATIONS ARE PRCPNSED BY USADI/ELUAPDN

2, THE WORK OF CRAIG AMUFRSON, USU WATER RIGHTS SPECIALIST,
TN ECUADOR MAS BFEN SURSTANTIAL, ME SROULD BE ALLOWED TO
COMPLETE PHASE ONE OF HIS RESEARCH ACTIVITY 30 THIS CaN

RE PACKRAGED IN FINAL FORM AND RE PRQVINED GQE AND OTHER
PARTICYPATING COUNTRYES FOR YHEIR USE, TO 030 LFSS HOULD
NERATIVE THE FINE RESEARCH EFFORT ANM IN EFFECT BE A SREACK
NF PROMISE TO CONPERATING CQUNTEPPARY INSTITUTIONS AND
PERSONNEL THROUGKOUT THE REGYON,

3, THEREFORE, WE BELYEVE THAYT, THE HOKKSHOPS wHICH WERF
PLANNZD BY USU WITH HOST COUNTARY INEYITUSTIUNS FOR FRESENT=
TNG ThE RESEARCH FINNINGS 4AMD THEIR FOTENTTAL USE IN THE
CONNTRIES MUST &fF SURBNRYEN RY ATD, FVFEN IF IT MEANS A
SHALL EXYEM3ION OF SUHZJERT CONTRACT, THIS DUTRFACH
MECHANISM IS VITAL TO ASSURE THAT HQST COUNTRY INSTITUw
YINNS Du FULLY UNUERSTAMD AND AFPRECIATE SISGNIFICANLE OF
Hsh nrsgf ICH DATA DEVELQPED, THE GOE UEFTINITELY WAMYS

UNCLASSIFIED
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‘THFESF SEMINARS TN RE CNNNUCTED, MISSION ALSO BELIEVES THE
PAYA AND ITS IMPLICAYIONS FOR WATER DEVELUPHMENT ACTIVITIES
ADPRESSEN TO CONCERNS NOF THE SMLLL FARMERS WILL BE AN
TMPORTANY REFERENCE FOR FUTURE AID SUPPOPTED

ACYIVITIES, :

4, USAID/E 1S MAKING EVERY EFFORY TN A PHASE~DOWN SITUATION
TO COMPLFTE ON~GQOING BILATERAL PROGRARMS YN -A COMPLETE AND
SURSTANTIVE MANNER, THE USU CONTRACT CLOSE-QUT CANNGT

MEFT QUR CLOSE-CUT CRIYERIA WITHNUT AIN/W SUPPOKRT PER

PARA 2 AND 3 ARQYE, THIS “ISSINN STROKGLY ENCOURAGES

AIN/Y TO AS5URF AFPROPRIATE FUMEING TO CANTRACTOR FOP
MEFTYNG THESE MINIMUM COMMYTMENTS, SPECIFIL NZTAILS ON

COET HFAUIAEMANTS QMO O BE FEARTSYEN FAT THE CONVRACTCR,

YHYS 1ISSI0H CAM PROVINE SUPPLEFFNTARY DETAILS AND ANFORMAw

£
A

e
fy PLEASE ADVISE,
.RLNOMFIELD



http:MEFTV.NG
lfiore
Rectangle


3i0481 O
IRSEALC ’0“1\A"'€uﬂ4

.n..‘

1 Wolor Ldn'scn end Reseanch in Avid & Sub-limid Tanae o ,hn Ty
A A 6 o i o 4 L N v 8 oo S ome e o S S
Projost Moy 931 17-120-189
4 LA L 18 LSRR R R R T LS TR TN U Py 'A\“_".‘l.lvlll~--\\‘4 el A BN S A e :. AR K Raa ol o RPe 2, T2 1Y)
.\ . w e . , o0 . . R "
Staniing Date..w-:....-.(’.'./.f?.f.{‘.’iww-,.;..._-u_,,.,._..._.k__..,w...Temllmtlcm Date _/8,/ [ES
Condative Obligntions June 30, 7“6Qm,","”9bnm"“n~M“.w~,
(r thoveand ) ¥Y 1969 fbm)]i_”'“ﬁm.wmmum”"m”w
FY 2970 Vatipate 300
FX 197, Peoposed | 350
Veuw ef Conta ector{n),  Uteh State University ettt e e e
Contwact M u( O D Y e et e e e e s
ngwargu_-“ ann'o”(s) Lﬂ Bureﬁu, D Missions & hjnjslrJe JQ

T AT s ey s AWt A h s ‘e
-,

Projeet S wmry | Bra ZL1 COlOMUJm; Chi]& Venchuc]a
Pate of FRULK M/Qf’ Date Lpproved 5? 5/68 Evalualion Date (Pﬂl\ﬁm

e L TS R R U PP Ry, QRS M PR, anae

_ngypgc' The Spring Review listed waler menagement &S5 a subject which merits
el

1 \ [s
priovity resesvch atiention. 7The improvement of water management praciiccs
T

and the intezvetion ol these practices Ulbh other essentisl wanzgoment and
cultural prectices is basic to efTective agricultural development., This probler
has dong been recoznized and it bhas bceu a point of intensive concentralion in
ABD.  Further cophasis is given the essential of good wuter managenont vhen iy

is recogulheu that good crop land is limited and cos U1y to develop.

Deseription q_gﬁgg-\11V' To deternine water manugement rescerch needs in Tabin
America, & teon Trew Uteh State University visited countrics in Central end
South fmerica. In coopcrduJou with USAID and ministey representatives, countny
-necds for on-Term yvoler management research were debermined.  Sub- prog:cts 1o
dmplenent work on these najon p‘ob]c“s were prepar aa, reviewed by AID/W and ,
USAIDs end are now veing implemernted The rescarch is being closely coordineted
with the CIDIAT prozrem of OAS and with AID-sponsored projects on 80ilz,

Tertilizers and water with T IVA, North Cerolina State University, Coruell
University, and Colorado State Unjve rq»tj. 211(d) grants in thv Tield of
rater mencgemeant to Uteh State Un ersity, Coloraedo State University and the

1iv
University of Arizona are g1VJuv support to this research progren by building
upon UL.S. competence,

Accogg[Lthe1§3: A tesm visited Bl Salvador, Honduras, Colaombiz, Peru, Chile,
and Brezil. Six sub-projects were approved by AID/V and forwerded to the
concerned missions. Four USU project scientists are pregsently in IA on TDY
vorking lo initiate projects in Colomb-a, Venazuela, and Chile. Brazil has
"indicated the desi participate in the progrsm in the near Tuture and
El Salvedor at a 1. ate,

iX s
ion
ti ra
a to pa
*dat

a
cl-
(]
s

Future_gj:égé§: To 7ollow up with USAID missions on their research needs in
vater menagsrment and to h2lp meot these needs through cooperative research
"essistuncé throuzh this USU contract. Scientists will be posted in IA to

conduct the rescarch.

._”9155-—
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MEMORANDUM

TO . AA/TA, Mr., Cprtis Fgrrar. Decemmber 14, 1976
.13":’- / ey e w
FROM : AA/LA, E. N, S. Girgrd 11

SUBJECT: Utah State University Water Management Contract

The Peru Mission feels strongly that the Utah State University
(USU) Water Management contract should be continued in Peru
since it has been integrated into the $11 million A.I.D. loan

for small-scale irrigation projects.

Neither the Mission nor our Bureau had programmed for this
activity and, consequently, there are no financial resources
with which to continue the project at this time. In a meetin¢
held on November 5 between TAB and Mission management, it )
was agreed that TAB would continue funding the USU contract
through December 1977 to allow the L.A. Bureau time to pick

up the project in the FY 78 program.

The purpose of this memorandum is to request that TAB consider
the following possibilities:

1. That TAB provide FY 1977 funds to support Dr. Edwin
Olsen, now in Peru, through December 1977. The L.A.
Bureau would then support Olsen for a three-year period,
i.e. FY 78-80.

2. That TAB also provide funds to support Dr. Don
Kedman for either FY 77 or FY 77 and 78; the two-year
period would be preferable to the Mission, Dr. Kedman
and Utah State University.

Please advise us of your decisions so that we may make tChe
necessacy adjustments in the FY 1978 Congressional Presentation.



' “‘» " S ga
MEMORANDUM &4 pee s

T0 :+ AA/TA, Mr, Curtis Farrar
Tt TLTT T, iteend I

FROM  : AA/LA, E. N. S./Gigard II

SUBJECT: Utah State University Water Management Conticact

The Poru Mission Ffenls strongly that the Utah State University
(USU) %ater Manasement contract should be continued in Peru
since 1t has been interrated into the $11 willion A.I.D. lean
for small-scale irrigation projects.

leither the Mission nor our Bureau had prograrmed for thls .
activity and, consequently, there are no financial rezsources
with walch to continus the projest at this time. In a weeting
held on Hovembar 5 between TA3 and Mission manacement, it

was apreed that TAD vould continue fundlnpg tire USU contraet
throuzh December 1977 to allow the L.A, Rurecal time to pick

up the project in the FY 73 progran.

The purpose of this memorandum is to request that TAB consider
the following possibilities: :

1. That TAR provide FY 1977 funds to support Dx. Edwin
0isen, now in Peru, through Dacewber 1977. The L.A.
Bureau would then support Olsen for a threae-year period,
i.e. FY 73-80.

2. That TAB also provide funds to support Dr. Don
Kedman for ecither ¥Y 77 or ¥FY 77 asnd 78; the two-year

period would be preforable to the Hission, Dr. vedman
and Utah State University.

Please advise us of your decisions so that we may make the
necessary adjustments in the FY 1478 Congressional Presentation.

. Clearances:
LA/DR,Robert Simpson (draft)
Marshal Brown
C.B.Veinberg

LA/DR/RD:DACRaij:bey:12/10/76
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Major Type of Activity: Key Problem Arca--Water. and Tropical Soils

Management C

PROJECT SUMLARY

Project Title: Wator Manugement Research in Arld and Sub-Humid Londs
of the LDCs» NESA

Contractor: Colorado State University

Contract Number: AID/csd-2162

.Contractor Liaison Officer: Dr. M. Albertson
Title: Direcﬁor of ‘'Research

Project Number: 931-17-120-489
Present: 73-3102720
Project Duration: Started  6/28/68 Termination Date _ 6/28/73
Comr=2nts This universily has also received a 21(a) grent

Budget: a) Funds obligated through FY 69 : $369,240

b) Funded for IY 70 ¢ 455,000

¢) Tunds requested for FY 71 ¢ 450,000

d) Fstimated fund requirement ¥Y{ 72: 450,000

TA/AGF Project Monitor: Dr. Alvin D. Ayers .

Purpose: The inprovement of water management practices and the integration

of thesc practices wilh other essential managemsnt and cultural practices is
bosic to effective agricultural development. This problem has 1on0 been recog-
nized, and it has been a paint of intensive concentration in TA/ /LGF.  Turther
empha51s is given the essential of good water management when it is recognized
that good crop land is limited and costly to dovclop.

Description of APLJV1L1. Under this contract CSU is to assiet with water
development and wator management nceds in Pakiston. To uebermixe the priority
needs, a rescarch teun spent several weeks in Pakistan with USALD representa--
tives from agricultural experiment stalions, universities end the Government
of Pukistan. The rcsearch under this contract will be aimed at water manage-
ment problems in the semi-orid lands but will be applicsble in principle to
similar conditions in other regioms. Improvement of water managemen’y practices
are needed lo obtain waxiwum economic returns from 11m1tcd vater resouvrces

and producticn inputs. ‘

Accomnlistzznts: As a result of a team visit to Pakistun, seven sub-projects
ere approved and vork initiated on the CSU campus. These include: skinmming
of fresh water from aquifers in which fresh water is underlain by saliue
water, economic analyses to achieve an efficisnt allocation of water in Pekisten,
evaluation of muneral-wvater-iron equilibria that relate to waler managemant
pracil es, organization of agricultural development in West Pakistan, manage- -
ment optimization.of waler resource systems for increased agricultural produc-
“tion, optimization of the conveyance, delivery and applicavion of water to
the farm and production of a f£ilm on lend levalling. GOP's recent approval
of the long pending PROAG will enable CSU to stert work on a full-time basis .
in West Pakistan.

Future Plens: In addition to its on~campus razsearch, GSU will post two scien-
tists in Pukistan. Some o1 the research data will be obtained on TDY agsignments.

.

TA/AGF:M.G211i:7/15/704vevised 8/8/70
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PROJECT SUMMARY
Major Type of Activity: Key Provlum Arca--Water and Tropleal Soils
‘ Management
Project Title: Water Management Recearch in Arid and Sub-Humid Lands of
the LiCs, LA
Contractor: Utah State University
Contract No.:  AID/csd-2167
Contractor Liaisen Officer: Dr. A. Alvin Bishop
Title: Professor, Civil Engineering
Project Number: 931-17-120-489
Present: 73-3102723

Project Duration: Sturted  6/28/68 Termination Date  6/28/73

Comnents: _This wniversity bas also recetved a 211(d) grant.
Budget: a) Junds obligated through ¥Y 65 $294.,750
b) Funded fov FY 70 : 450,000
Funds requested for FY 71 : 560,000
d) Istimated .und requirement FY 72: 550,000

CA/AGE Project Monitor: Dr. Alvin D. Ayers

o
—

2s and the intepration
of' these prreuices wvilk other essential nrnagenent and cultural practices is
basiec w eficetive ugr*cnltvrﬁl QC\PJOPTOWt. Tnis problem has long bee
rezogrisnd and it has been a p'JnL o’ intensive conemntration in lﬁ/nuv
kuwuhur mpiiosls ls g¢vou the esseatial of good water monagenent whea it is
reecgnized thal good crep lond is limiled and coslly to develop,

Pirposs:  The innrovemont of watler mensgeneat prasticaes
iy

To deterrine water manapescnt resesrch needs in Lutin
trh Stote Univevsity visited countrics in Coutral and
South fmeviea. Couuu1J nzeds for on-farm water woncgemenl resesvel are debope
mined ir cooprration wilh USAID and Mi nistry representatives.  Sub-projects to
impleasnt worl on these problems are prepared, reviewed by ATD/W and USAIUQ

and are now oeing innleacnted,  The research is ba ing closely coordinated with
CIDIAY progran of 0AS and with AlD";pruuu“ L projects oa solls, fertilizers
and water with TVA, Horth Carolina Stote Univ versity; Cornall Univeesity and

.

Colorado Stris University.

ﬁ Lo visdted EL Salvador, Honduras, Colounbia, Peru, Chile,

s then, soveral othoirs bhave roquested assislance. Six sub-
projeﬁts vere "pnvﬂVud Uy AID/Y and Torvarded to the concerned missions. i
Four USU projuct gcicntigis have completed MY cos onments, ”or“ vas iuitiatec
in Child, EL Salvador and Bolivia. USU is now ass:gning personuel to these
countries for regular tours of duty.

Future Plong: To follow up with USATD miszions on their rescarch negds—in
water managenent and to help meet these needs through cooperative rescarch
agsistoence throvgh this USU contract. Scicntiste will be posted in LA %o
- conduct the research.

Th/AGF:M.Galli:7/15/70; revised 8/8/70
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TAD 13901 )
.44 PROJECT AGREEMENT
BETWERN THZ DEPARTMENT OF STATE. AGENCY FOR INTERNATIONAL EVELOPMENT (AID).
PRO AG AN AGENCY OF THE GOVERWMENT OF THE UNITED STATES OF AMERICA. AND
INSTLTUTO COLGMBIANO /“HOP ECUARIO (ICA) PD-AAC -884
AN AGENCY OF THE GOVERNMENT OF, COLOMBIA _—_—

PAGE 1 cG_}_SFjau

. PROJECT/AGIIVILY NO.

AID Contract cad-2167

. AGNEEMENY NO.
6

. PROJECT/ACTAVITY TITLE

pasties Deraby mutually sgree b
curry out & projict bn scosrdency wih the forms set foris
bavein sad thy tends st forth In say eniexen sitsched
herato, e3 . “eckad betmy;

a, ONIGINAL OR

RRVISION NHOw

FOREIGH CURRENCY
SYANDARD PROVISIONS ANNMEX

D PROJECY DESCRIPTICH E]

ANNEX A

STAHDARD SPECIAL LOAN
PROVISIONS ANNEX PROVISIONS ANNEX

SALINITY RESEARCH PROGRAM

This Project Agreemiom Is furthor subject to the terms
of the following agreamort botwesn tha tvo govemments,
a5 modified ond supplementad:

GEHIRAL AGREEKENT FOR DATE Y, FROJECT DTICRIFTION AND EXFLANATION
TECHMICAL COOPERATION l 7/23/62
{See Annox A aitoched!

ECONONMIC COOPERATION DATE

ASREEMENY l 8. AID APFROPR/ATION SYMBOL | 7. ASD ALLOTHENT SYMROL
D (otkes) 0ATE

AID Contract csd=2167

8. AR FivANCING PREVIOUS TOTAL. INCREABE DECREASI TOTAL TO DATE

[Joorisns [Tracss cunrancy ) ) () o

& Totsi

HHaxper
RDO |£ /'l

{0) Contract Servicas

(c] Comimadities

D\mi.ccvﬂi:1
ADM !

" (d) Other Costs

liRSharlach

APO_ iz

o, COOPRRATING AGENCY
FINAMCING - DOLLAR

EQUIVALENT

81.00=

Jo hilgott
I

. PO.(_.;........

(a) Total

JJScon

Technical and other

(b Services

ADO

{c} Cammotiiios

{d) Other Cosis

10, nvaciaL provisions (Uaa AdSilona] Coutissation Sheets, If Recesary) U.S. Dollar costs of contract serve
ices furnighed under this Agreement are provided from central funds furnished by
the Agency for Internaticnal Development and are not charged to the U.S. AID '
Mission program in the country. The purpose of this Pro/Ag is to set forth’ Pro=,
ject goals and to specify reaponsibilities of the contributing parties for FY'71.
In the near future USAID will transmit by letter to Planeacion end ICA inforxma-
tion containing the exact FY'71 funding by AID/W of this project.

("

1. DATE OF ORIGINAL AGRTEMEIT

| _September 15, 1970

14 FOR VHR COOPRAATING COVERNMENT OR ASENCY
.y

13, ESTINATED FINAL CONTRIBUTION DATE
December 31, 1971

19, POR THR ASENCY FOR INTERNATIONAL DEVELOPHENTY .
. .

L
har s as

1Z. DATR OF WIS REVIOION

e

geemmm—e b

orge ti.: Mend
e e rOpOSIATIo TTh

org .
Departsaento Nacional des Planea

Marvin Welssman '
W'm""'u TACTOoY, 7 10mbia




NS 180e-14 1. Prejost/Astivity Re.
ENT 1

en rm::g:o:sz AID Contract cad=2167 | PA0E2-0ri0mars

.PIDAG 2 Agrevment Ne. &Emchdn
conTayaTion | INST. COLOMBTANO AGROPRCUARIO 6 Revision No. —

1134 2, Projact/Activity Titls

AN AUENCY OF YHE GOVERMMEMT OF
ANEX e COTLMRTA SALINITY RESEARCH PROGRAM
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Pursuant to the principles aet
forth in the Act of BogotA, the Charx-
ter of Punta del Este, and the Genaral
Agreement for Economic, Techmical and
Related Assistance signed July 23,
1962, this Project Agreement to provide
assistance as further defined hexe-
under is entered intc between the Co-~
lombian Agricultural and Livestock Ins=
titute (hereinafter called ™ICA™), as
represented by the Dirsctor Gemeral,
the National Department of Planning,
as represented by the Director, and
the Agency for Intermational Develop-
ment (hereinafter called "AID"), a=
represented by the Dixector of the
Ageney s Missicn in Colombia.

I1. CURRERNL SLINATION.

INCORA is carryis: out irrigation
and raclamation works in 13 irxrigation
districts in the councry. Some areas:
Atléntico, Huila, Tolima, Valle and
Bolivar-Sucre, are alveady sxperienc~
ing saliniry problems with Atléntico
being the most acute. There is little
existing !mowledge regarding the kinds
of water managemant that can hold sale
inity or drainage problems in check.
Furthermera, the production responsas
from appiications of water to diffoer«
ent crop varieties needs to be tested
systamatically in the vaxicus regions
of the nation.

De acuarde con los principios esta=
blecidos en el Acta de Bogota, le Carx~
ta de Puntas del Este y el Convenio Ge-
aeral pura Asistencia Econémica, Técni=
ca y Afines, firmado el 23 de julio de
1962, se celebra el presente Acuczdo de
Proyecto para agesorsr cimo se define
mas adelsnte, al Instituto Colombiane
Agropecuario (en adelante denominado
"1CA™), representado por su Director Ge=
neral, e) Departamente Administrativo
de Planeacién Nacionzl, representado por
su Director, y la Agencis para el Desa-
rrollo Internacional (en adelante deno-
minada “AID™), representada por el Di-
tector de la Misién en Colcmbia.

II. SITUAGION AGTUAL

INCORA esté adelantando obras de
irrigacién y adecuacion de tierras en
15 distritos de riego en el pais. Al-~
gunas regiones como Atlantico, Huila,
Tolima, Valle, Bolivar~Sucrc estan ex~
perimentando problemas de salinidad,
encontriandoge le sitwacién mas critica
en el Departamento de Atléntico. Exis-
te muy poco conocimiento relacionade con
los métodos de mancjo de agua qua pue~
dan mantener bajo control ios problemas
de zalinidad y drensje. Ademés, las
respuestas en la produccion a la aplica-
cion de riago a distintos tipos de cul~
tivos raquieren chequeo sistematico en
las dlstintas regiones del pais.

This preject provides for the tech-
nical assistsnce to ICA by Utah State

University in planning and carrying out
a2 program of water managemeant ressarch

Este proyecto suninistra asistencia
tecnica al ICA medisnte los servicios
del personal de la Universided del Esta-
do de Utah en el plaonesmiento y desarro-

For me Cosparating Govomment or Agoncy
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at salected research stations er
locations in Colombia. The data and
infornation obtained will be used in
tue national development of land and
water resources in Colombia and elsae-
whexe as applicable in accorxdance with
Article VII - GENERAL, paragraphe) of
this Agreement. Such information will
be of special interest to agencies
such as INCORA in the development of
irrigation districts and to famays

in genexrsl. It is expected that this
progranm will be an integral paxt of
the program of ICA for research in
Colombia.

The work oeutlined in this section

will-be underteken in the Depaxtments. -

of Atiantico and Magdalena by the USU
staff members assigned to tha program
as described in Annex A, working
directly with the counterparts assign=
ed by ICA. The USU staff members will
provide the technicel laadership to
plan end fuplement the resesrch pro-
gram jointly with o i’?ountcrpnrts.

(]

1. Dascrintian

Eleld vork on the light
29ila (in Atlantico ¢ 3)

(1) Studies to obtain data
on drain characteristics and spacing.

(2) Determine ths nature
snd extent of the salinity and/or

1lo de un programa de investigaecion de
wanejo de aguas en estacionss expesrimen-
tales y en localidades seleccionadas del
pais. Los dstos e informaciones obteni-
das en el proyacto serén usadas en el
desarrollo general de los recursos de
tierrés y aguas en Colombia y en otras
partes en donde sean aplicables, segin
se menciona en el literal (e) del Ax-
ticulo VII. Egtas informaciones serén
de especisl interés para entidades como
el INCORA aen el desarrollo de los distri-
tos de riego y a ios agricultores en ge-
nersl. Se espers que aste programa sea
parte integral de la investigacién del
ICA en mlmbiﬂo

1v. ALGANCE DEL JBABAJQ DE SERVICIOS
JRCNLCOS

El trabajo descrito en esta seccién
se llevari a cabo en los departamentos
de Atléntico y Magdalena por el perso-
nal asignado por la Universidad de Utah,
segn se deseribe en el Anexo A, para
trabajar directamente con las contrapar=
tes asignadas por el ICA. En consulta
directa con sus contrapartes, el perso=
nal de la Universidad de Utah suministra-
x4 direccién téenica on el planeamiento
y ejscutard conjuntamente los programas
de invastigacién.

1. Darsxircién

xiangs (Atliéntico # 3)

(1) Eatudios para obtener in-
formacién sobre caracteristicas ds los
drenajaes y su distancismiento.

(2) Daterminar la naturalesa y
alcance del problema salino y/o sédico

For the Cooperating Government or Aganey

MONATUREY
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sodic problem through both physicsl
and chemical laborstory snslysis of
seil samples.

(3) Conduct field trials on
plots adjacent to the newly construct-
ed open drains whexe water table build~
ing will not {nterfere with the studies.

b.

(1) Determine the criteria by
vhich subsurface drainage csn be accom~
plished sconomically.

(2) Investigate management
practices that will mininize water table
build-up and optimire productivity and
farmer income under given conditions.

Jha Lellewing. tasks will ha
sndaxtaken.:

(1) Determine the hydraulic
conductivity, spacific yield, and trans=

Co

misaibility of the subsoils in represent-

ative areas.

(2) Estabiish an experimental
axea in a selected site where a pilot
drainage system can be installed.

(3) Datermine the rate of
water table build-up and the effective~
ness of the pilot drainage system.

(4) Investigate the irriga-
tion interactions with erop varieties,
plant populations, and fertilizers for
optimm production of crops.

medisnte analisis de laboratorio tanto
fisicos como quimicos de muestras de
suelus.

(3) Efectuar pruebas de campo
donda el fluctuante nivel freitico no
interfiera con los estudios.

Ixabale de cagpe en suelos pe-
aadog
(1) Determiner el eriterio por

el cual al drenaje superficial pueda
llevarse a cabo econém! te.

b.

(2) 1Investigar précticas de
manejo qua reduzcan la rata de creci-
miento del nivel freitico para obtensr
méxima productividad a ingresos para
el agricultor cn estas condiciones.

c. Sallevaxdn. a cabe los siguisn-
&sa _txahaios:

(1) Determinar la conductividad
hidrdulica, rendimientos especificos y
transmisibilided de los subauelos en
fxcas reprasentativas.

(2) xstablecer un frea experi-
mental en un sitio seleccionado en don-
de pueda instalarse un sistema piloto
de drenaje.

(3) Determinar la rata de cre=
cimiento del nivel freitico y la efec-
tividad del sistema piloto de drenaje.

(4) Investigar la inter-aceién
de 1la irrigacién en diferentes vaxieda-
des de cultives, densidad de plantas y
fertilizantes psra obtener éptima pro-
duccién en las cesechas.

Fee the Cospereting Government er Agency

SIONATUAR:

h (] 047y 1]
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(5) Determine actual snd po=
tentisl evapotranspiration.

(6) Swpplement data now being
obtainad at existing meteorological
stations in the area. (Important para-
maters such as wind velocity are not
now being measuzed.)

(7) Measure surface run off
from beth rainfell and irrigation em
the experimental areas.

(8) Tests of a modified mole
droin system will be made at seleacted
sitas in Colombia prior approval of
ICA.

The popose of this Agreement is
to provide the technicel servicas of
two long term and no less than 14 man~
months of short term consultant servi~
ces froa Utah State University to
aggist the Colombisn Agriculture and
Livestock Xnstitute {ICA) to accomplish
objectives amat forth above.

V1. BRSPONSIBILITIES

AID hereby agress to the foliou-
ing vespemsibilities and commitments:

1. To finance from FY'71 funde
not less than 24 man months of techni-
cal servicaes to ICA by 2 full time USU
specialists and not less than 14 montha
of short term censultant services.
Thess funds vill cover salaries, per

diem, national and international travel,

(5) Determinar la evapotrsns~
piracifn real y potencial.

(6) Complementar las informa~
ciones obtenidas en la actusglidad en
las estaciones meteoxolbgicas de la
zona. (Parimetros importantes como la
velocidad del viento no se estén mi-
diendo actualmente).

(7) Madir la escorrentia super-
ficial de l1la precipitacién pluvial y
del riego en las fdreas experimentales.

(8) Se harén pruebas de un sis~
tema modificado de dren~topo er las
éxeas de trabajo en sitios selecei-nac
doz previo visto bueno del 1CA.

V. PEQPOSIIO DE ESIE ACUERDO

El propbsite dea este Acuexrdo as
suninistrax servicios técnicos de dos
técnicos de tiempo completo y no menos
de 14 meses hombre de sexvicios con-
sultivos de personisl de 1la Universidad
del Estade de Utah para ayudar al Iase
tituto Colombiane Agropecuaric (ICA)

a lograr los objetivos descritos anta~
riormente.

VI. RESPONSABILIDADES

Por el presente Acuerdo AID se
compromete a cunplix las siguientes
responsabilidades y compromisos:

1. Financiar de fondos del afio
fiscal de 1971 no menos de 24 meses
hombre de servicios técnicos para el
ICA, prestados por dos especialistas
de tiempo coumpleto de 1la Universidad
del Estado de Utah, y no menos de 14
meses hombre de cexvicios consultivos.

Far the Coopereting Gevermnment or Agency

Pe? the Agency for Intemetionsl Developmont

SIGNATUAR, DATER NONATURK: DATE:
R{R4N () - TITLE
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housing allovances, and othex
normal benefits.

2. 7To provide 2 (4~wheel driva,
preferably 3/4 ion pick-ups)vehicles,
maintenanca and essential technical
equipmant te carry out the progrem as
described in Annex A.

1ICA hereby agrees to ths following
responsibilities and comitments.

1. To provide the salarias and
as appropriat:, the per diem, and tra-
vel of the Colombian personnel assign-
ed to this project as described in
Annex B.

2. To provide land area with
adequate water supply to assure irri-
gation when neaded.

3. To provide office space,
secretarial assistance, supplies and
other necessary administrative facili-

ties which in ICA's judgement be required

for effactivae operation of USU and Co-

lombiaon personnel aasigned te this pro-

Ject.

4. To provide farm machinexy and
other squipment nacessary to land pre-
paration, cultivating, harvesting,
irrigatien and ether such neceasary
work.

VII. GRERAL

a) It should be understood that
it 1s AID's intention, pending avail-

ability of funds, to continue support of

Estos fondos cubrirén salarios, vidti-
cos, visjes nacicnales e internacio~
nales, alojamiento y demés prestacio=-
nes.

2. Suministrar doa vehiculos, de
doble transmisi6én y de preferencia de
3/4 de tonelada tipo pick=-up, su man~
tenimiento y equipo técnico esencial
para el desarrollo del programa segiin
se describe en el Anexo Ao

ICA se compromate = cumpliz las
siguientes respongabilidades y compxo-
migos:

1. Sufragar los salarios y segin
se requiera los vidticus y costos de
viajes nacionales del personal colom-
biano asignado al proyecto sagin 1o
descrito en el Amexo B.

2. Suministrar tierra y abasteci-
miento de ague adecuado para asegurar
el riego cuando sea necesario-

3. Suministrar oficinas, sexrvi-
clos secretariales, elementos y otras
facilidades administrativas que a jui-
cio del ICA scan necesarias para la
efectiva operacion del personal colom-
biano y extranjexo asignado al proyec=
to.

4. Suministrar maquinsria agrico-
la y otros equipos necesarios para la
preparacién de tierras, cultivos, co-
sechas, riego y otros trabajos.

VII. GENERAL

a) Queda entendido qua @s inten~
cién de AID, sujeto a la disponibili~ -
dad de fondos, continuar el programa

For the Caoperating Gevernment or Ageney

For the Agency ler Internations! Development

MONATUREY DAYR: HNENATUAR:, OATES e
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the preject in FY'72. Preferably re-
gional funda would be utilized, but
barring that, central funds will be used.

b) UtskL State University will gub-
mit to USAID, ICA and Naticnal Plamning
Department for approval the currieculum
vitae of f111 time and short term tech~
nicians to be assigned to the project.

¢) Since the experimental programs
involve several disciplines, it {s anti-
cipated that specialist help will be
needed to answer specific problems as
they arise i{n the field. Wheres possible
the technical expertise within ICA and
AID ¢through contract personnel noy in
Colombiz, will be xequested to help solve
the problem. Where this is not possible
technicsl consultants on a TDY basis will
be available from Utah State University.
Estimaied need of USU TDY staff is indi-
cated in Annex A.

d) A yearly detailed work plan will
be pzepared within 60 days after the
arrivel €f USU full time staff to sexve
as o work guide, which will be submitted
to ICA, AID and National Planning Depart-
ment for approval. ICA will attach to
ths approval a work plan for each tech-
nician. USU staff will inform ICA, IN
CORA, AID and Nstional Planning Depart-
ment of major developments in the field
vork and will prepare semi-annual re-
putts to abeve agencies. '

durants el afio fiscal de 1972, utili~
zando preferancialmente fondos regio-
nsles o fondos centrales.

b) La Universidad del Estado de
Utah sometexs al ICA, USAID y al De-
partamanto Administrativo de Planca-
cién para seleccibébn y aprobacién, los
curriculum vitae de los técnicos de
tiempo completo y de los consultoras
previstos para el prograns.

c) Puesto que los programas ex-
perimentales comprended varias dicis
plinas, sc anticipa que la ayuda de
especialistas serd necesaria para ze-
solver problemas especificos a medida
que estos se presenten. Ea cuanto ses
posible se solicitard asesorf{a técnica
paxa resolver estos problemas al ICA
© 8 la AID, a través del personal bajo
contrato en la actualidad. Cuando es-
to no fuere posible, consultores a
corto plazo de la Universidad de Utsh
estarén disponibles. La necesidad
estimada de secrviclos consultivos se
indica en el Anexc A.

d) Un plan de trabajo anual deta~
llado sari preparado dentro de los 60
dias siguientes a la 1legada del per-
sonel de tiempo completo de la Univer=
sidad de Utah, como giia de trabajo,
el cual gerd sometide para aprobacién
al ICA, al Departamento Nacional de
Planeacién y a 1a AID. El ICA aijun~
terd a la aprobacién una descrip:ién
del txabajo para cada técnico. Kl
pexsonal de Utah informaré al ICA, AID
y al Departamanto Nacional de Planea-
cién sobre el desaxrollo de sus activi~
dades y prepararé un informe semestral
para estas entidadas.

For the Cosperating Gavernment or Agensy

MONATURR: DATE:

yIveL g
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e) The USU staff as well as ICA e) Tonto =1 personal de Utah
or INCORA staff will be pexmitted to como al de ICA e INCORA se les permi-
use data from the studies undertaken tird utilizar informacién de los estu=
ir the prograa for thexis or disserta- dios reaiizados en el programa para
tions in pursuing a program for the tesis o disertaciones en programas de
Master's or Ph.D.s degrees, Copies of post-grado para Masters o Ph.D.s.
these dissertations and technical re- Copias da los trabajos de tesis, di-
ports written under the entire program gertaciones e informes técnicos ade-
will be submitted directly to ICA and lantados haje el proyecto global serién
INCORA. suninistradas directamente al ICA y a

INCORA.

f) Upon tormination of this Agrae- £) A la terminacién del presente
ment vehicles and equipment granted by contrato los equipos y vehiculos dona-
Utah State Univorsity will be assigned dos por Utah serin asignados al Depar<
to ICA Department of Agricultural Engi- temento de Ingenieria Agricola del
neering. ICA.

%) Tha presentation of the servi- g) La presentacion de los servi-
ces zendered as well sa the economie cios prestados, asi como los benefi-
and gecisl benefits accrued therefrom cios sociales y cconémicos derivados
shall be publicired as being promoted del presente Acuerdc, deber&n recibir
under the Alliasnce for FProgress. publicidad como promovidos bajo el

nazco de la Alianza para el Progreso.

1) In the event of any discrepan= h) BEn cago de presentarse alguna
cies batuaeen the Spanish and English discrepancia eatre los textos en in-
texts of this Agreement, the English glés y espafiol, la versién en inglée
text shall prevail. prevalecerd.

Fer the Coopereting Gevemnment ev Agoney For the Agoney for Intemaetionel Development
SIONATUAR: DATE SISNATURR: — DA TEY
Jﬂ'rhg' LG
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Centxibutions Utah Stake lnivexalty Sontribuciones de A3 Upivexzidad
de_litab
Rexgennal, LI 2gxaonal Afie Fiscal 1971
1 Drainage & Trvipation Engineer 1 TIngeniero de Riego y Drenaje
1 Agricultursl Zagineer - Irvigation 1 Ingeniero Agricola
Inter-actions crops, soils. 1 Ingeniero Consultor en Drenaje
1 Drainage consultant 1 Especialista en Disefio Experimen=
1 Exparimental Deaign and Analyst tal y Anflisis
Consulzant 1 Eepecialista en Requerimientos de

1 Evapotrangpiration and Water Rew
quirements Consultant
2 Tech. assiatants for reseaxch progs.

2 Vehicles

Equipment and supplies for a value
not leas then US$5,000 which include
the followings

a) Neutron wmeter to determine mois~
tuxe content of soils

b) Equipment for steel pipeline ins~
tallatien for the neutron meter.

c) Campa~yxays unit to determine phy-
sical purameters of soila.

d) 2 lysimetevs

e) 2 flow uecters

£) 120 geil muolsture meters

g) 150 Gypsum blocks

h) Maintenance tools for the above

Agua y Evapotranspiracion
2 Asistentes técnicos para programas
de investigacion.

Yehiculos v EBawipo
2 Vehiculos

Equipo y elementos por valer no
menor de US$5,000, el cual inclui-
xd;

&) Medidor de neutxones para deter-
minax la humedad de los suelos

b) Equipe para instalacién de tu-
bexr{ias de acero del medidor de
neutyones.

c) Unidad de rayos Gamma para de-
terminar los parimetros fisicos
del suelo

d) 2 lisimetrzos

e) 2 tatalizadores de flujo

£f) 120 tensiémetros

g) 150 bloques de yeso

h) Herramientas para el mantenie

equipment. miento del equipo descrito an~
teriix-mente.
For tha Cooperating Gey t or Aguncy For the Agency fer intematienal Development
SIGNATLREY CAT Rimcemmas | NENATURR: DATK:
TITL Ry TITLE
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ANNEX_"p" ANEXQ _"R"
16A Centxibutions Sentxibucionss del ICA
Raxsennal (for Santa Lucia Station) Dersgnal  (Estacién Sants Lucia)
2 Professionals 2 Profesionales
2 Agricultural Assistants 2 Asistentes Agricolas
1 Administrative Assistant ?. Asistante Administrative
(for Marconia Scation) (Estacién de Marconia)
2 Professionals 2 Profeaicnales
2 Agriculturel Assistants 2 Asigtentes Agricolas
1 Administrative Asgistsnt 1 Agistenta Administrativo
INCORA through special agraement INCORA mediante un acuerdo espe-
with ICA will provides cial con ICA suministrari:
2 Profesaionals 2 Profesionales
2 Field workers 2 Trabajadores de campo
Equipment Egqulvo
Faru machinery and other equipment Majuinaria agricola y otros equi-
necessary for land preparation, cule Pos necegarios para preparacién de
tivating, harvesting, irrigation and tierxas, cultivos, cosechas, wiego y
otber nccaessary work. otros trabajos.
For tha Cocpereting Gevamment or Ageney Fer the Agency for latemetionel Development
SIONATUR Ry DATR:, SISNATUAR: DATE:
nrLn nnn._
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