
PROJECT STATENEUT 

Date: September 19, 1972 

A. PROJECT SUMMARY 

1. Statistical
 

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

New or Extension: 	 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: 	 $1,874,071 - 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 tiiis contract is to increase the level of knowledge
of on-farm 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 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, Chile, Guatemala,
 
Honduras, Venezuela 	and Panama. 
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Field work with supporting activities on the contractor's campus is
 
dealing with crop-water-fertilizer interaction through field research and
 
demostration 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 and training developing countries' researchers through integrating
the contract's activities with the high priority programs of the countries' 
research institutions.
 

B. EXPANDED NARRATIVE STATEMENT
 

1. 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-2167, dated
 
June 1968. The 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 different 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
 

done in Latin America and must complement and strengthen the high-priority
 
objectives of the host country and USAID Missions. As a result of requests
 
from developing countries and missions, the contractor-identified, within
 
the seven specific objectives listed above, nine high priority components
 
of the On-Farm Water Management problem and initiated cooperative research
 
in a number of Latin American countries. The nine research components are 
identified and the progress to date described in paragraphs (1) through (9), 
below. 

(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 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 Requirements - 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) Drainage and Salinity - Research has been 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 campus. A pilot drainage
 
system, covering about six hectares and instrumented with observation
 
wells and niezometers, 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 underway.
 
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 drains ore being investigated in El Salvador. Perforated plastic
 
pipe is being testcd as a colle2tor drain in combination with mole drains. 
The Colombia and El Salvador rtudies 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 Brazil. 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,
 
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
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to offer solutions. A simulation modl was developed to utilize the 

uniqie 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 manage­

ment 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 savings of as much as 
90 percent. 

(8) Economics - The Economic Component of 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.
 

(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
 

ultimately take place if it is to make an impact. Such training has been 

underway in Brazil, Chile, Colombia, Ecuador and El 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 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 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 mroduction. The vro.iect to date has identified a number lf component
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parts of the problem and has made substintial 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 impact 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 
are 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 reseaxch 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 Australia 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 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 storehouse of irrigation knowledge. Recently,

the library holdings in this area have been increased substantially and

completely updated uider a 211(d) grant (AID/csd-2459), &nd 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 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 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 atUtah 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 coordinating t-eir 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.
 

_/ 	 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 vend 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 waper and fertilizer
 
may be more readily compared, and minimized without losing statistical
 
miid 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 the subject of 

evaluation and in part to A.I.D. 's evaluation and project assessment 

efforts such as the evaluation of 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 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.
 

The work and reports of the International Research Centers 
(IRRI, CIMI4YT, CIAT, IITA, CIP and ICRISAT / 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 Cfl4MYT. 

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 the CUSUSWASH consortium. These 
meetings have provided a forum for project directors, program leaders and 

involved professional staff and administrators. Member universities of the 

1 	IRRI - International Rice Research Institute; CIl4MYT - International
 

Corn and Wheat Center; CIAT - International Center for Tropical Agri­
culture; IITA - 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 coivrittees 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 CUSUTqWASH produced
a report on an integrated approach to agricultural resea'ch and development
which takes into account the relevant components. If this concept is 
used as a general guide, each research program should become a component

of a master development 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 nine components of the program, 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 clo!7r 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
 
jointly 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 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 cooperating countries
 
and on campus during the next five years is described in detail inAppendix B, under each 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 primrily in 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 mill utilize available knowledge
 

and adapt Itto 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 conditions%
 

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 laws 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 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 activiti 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
 

Both the on-campus

dtocumented in previous project reports to the 

Agency. 


and field staffs possess high levels of competence 
in their areas of
 

This has been demonstrated by successful planning 
and
 

specialization. 

implementation of research projects in Latin America; 

by success in
 

training counterparts in all phases of'water management; 
by contributions
 

to institution building; by research publications; 
and by advising and
 

has 	 had a part in theinformation. A.I.D.disseminating valid research 
the 	211(d) grant awarded to Utah State 

building of this capability through 

to increase its competence in on-farm water management.
 

USU has also developed a foreign language competende 
for all staff
 

the 	field in Latin America. Capability in Spanish or Portu­
assigned to 
guese has been one of the requirements recognized by the Department of
 

as essential to the efficient
 
Agricultural and Irrigation Engineering 

twenty
The 	 present field staff and about 
conduct of the field work. 


of the supporting on-campus professionals now 
hare excellent language
 

proficiency as a result of emphasis on the requirement, 
reinforced by an
 

excellent training program.
 

The Utah Water Research Laboratory on the USU 
campus is new, modern
 

The
 
and fully equipped to do all kinds of water-related 

research work. 


computer facilities (digital, analog and hybrid) have been used for
 
The 	hydraulic facilities, bacterio­analysis of the ongoing project data. 


also available when needed. 
water quality laboratories arelogical and 

and 	drainage research farm is administered by 
the
 

A 110-acre irrigation 
Department of Agricultural and Irrigation Engineering 

and has been used as 

This farm is equipped with irrigation
 a site for testing of the mole plow. 


wells, pipelines, pumps, drainage outlets and 
other facilities.
 

Background ind support activities at USU available to this 
project
 

also include recognized research and extension 
programs in engineering,
 

natural resources and agriculture. The excellent labrary
economics, 
facilities have already been mentioned.
 

8. 	Contribution to Institution Building
 

There has been a close collaboration between 
USU and host country
 

agreements as shown below
 institutions resulting in formal work-'n 
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Country Institution 

Brazil Sao Francisco 
Development Agency 

Chile Ministry of Agriculture, 
Dept. of Research 

Ministry of Agriculture, 
Extension Dept. 
(SAG) 

Colombia Colombian Agrarian 
Institute 

Colombian Institute 
of Agrarian Reform 

Ecuador Ministry of Hydraulic 
Works 

El Salvador Ministry of Agriculture, 
Division of Research 

Ministry of Agriculture, 
Division of Irrigation 

Primary Role of Institution
 

Semi-autonomous agency 
developing resources of Sao
 
Francisco watershed area. 

Studying many aspects of
 
agricultural researcb. 

Develops technology transfer 
methods to farmers.
 

Operates agricultural research 
stationp*throughout country.
 

Administers Agrarian Reform 
Act and supervises irrigation 
projects.
 

Operates irrigation projects.
 

Operates Experiment Stations. 

Operates irrigation projects.
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Institution building was achieved in other ways as well. In Chile, 
the USU team collaborated with the Cat.holic University in curriculum 
development and with the Agricultural Research Services, Pa Platina 
station. A researcher at the station who was also a professor at the
 
Catholic University, Ir. Juan Tosso, recently completed a Master's degree 

at 5SU and was available to take over and supervise the Chilean research 
when the USU team left.
 

Other Latin American officials who have received training at USU
 

include: Engineer Jose Ycpez, Chief of Ecuador's Meteorological Service
 
in the Ministry of Hydraulic Works, who spent three months at Logan 
analyzing data from his country; and Engineer Fabio Carias from the 
Honduras Ministry of Agriculture, who analyzed the data from his country 
at USU. In addition, eleven Brazilians spent three months in training
 
at USU during the stunmer 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. Approximatoly $;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 resu lts,
 
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 recruit­
ing Hilda Gonzales, 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 research farms at strategic, easily 
accessible places in the valley where the fE;rmers and others could 
observe the results. Mrs. Gonzales was i rvolved with the research and 
also planned the field days for the farmers as part of her extcnsion 
responsibility. Utilization by nearby farmers was almost immediate and
 
extension to the more distant areas followed rapidly.
 

Similar 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 Management 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 

4. 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 

7. 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 may have one or more segments 
of the research being carried out in c'ne 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.
 

11. Internal and External Reviews
 

Progress i1nder the current project has been reviewec 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
 
prQject 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. a1O. fleady, 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 recomnendation 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 realD OT agro-climatic
 
conditions, and (c) offer the largest economic pay-off. The proposed
 
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 contrat with limited
 
expansion to locations in Latin America has been favorably reviewed within
 
TA/AGR. The draft proposal was circulated to agricultural specialists in
 
the regional bureaus for review and comment. Resulting 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. Proposing 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 and requirement studies and v:ater 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 this 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.
 

Omer J. Kole -, Direct~ 

Office of Agriculture 

Alvin D. Ayers, Project Sqcialist
 



UNITED STATES DEPARTMENT OF AGRICULTUREe 
AGRICULTURAL RESEARCH SERVICE 

SOIL AND WATER CONSERVATION RESEARCH DIVISION FEB 14 1972 
SNAKE RIVER CONSERVATION RESEARCH CENTER 

ROUTE 1. BOX 186 

KIMBERLY. IDAHO 83341 

February 10, 19711
 

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, Idaho
 

Dr. Earl O. Heady
 
Director of Center for Agriculture and Economic
 

Development, Iowa State University, Ames,
 

Iowa
 

Mr. Leland Anderson, Deputy Assistant Director/
 

Agricultural Policy, USAID/Pakistan
 

Dear 	Dr. Kelley:
 

team 	con-
As requested in your letter of January 17, 1972, our 


ducted a thorough, on-site review of the water management research
 

contracts at Utah State University (USU) on January 24 and at
 
At USU we spent
Colorado State University (CSU) on January 25. 


most of the time with Dr. H. B. Peterson* Project Director and
 

Dr. B. C. Palmer" Project Field Director because most of the
 
Project leaders
assigned staff members are located in the Field. 


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,
 

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

G. N. Jones, and D. M. Freeman), and other assigned staff members.
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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
 
Our team
significant portion of AID's central research program. 


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
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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 of4 a com­
prehensive bibliography on Pakistan Government and Administra­

tion and water related publications is nearing completion; a
 

thorough analysis of soil samples from 11 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
 

exchangeable 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, allowancps
 

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 recommend that CSU reassess its priority rating
 

of problems and the approval of project components. Some
 

project components such rs those conducted by the Civil
 

Engineering Department appear to be premature relative to
 

immediate goals.
 

5. We recommend that a clear policy be established on
 

delineating priority 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
 

a viable research program is to be implemented in the field.
if 


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 fur 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 Pakistan.
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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.
 

11. 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 delivery 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 conditions.
 

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. In 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 develope.6 countries.
We recognize that much of this work has been conducted under fund­ing 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 quantita­tive 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 pre­vails 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 diawn 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 problem and
 
that problems of high priority specific to a given discipljine
 
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. Ie recognize, of
 
course, that certain 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 ,irer 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 alternat*ives 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 and
 
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 *acountry 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 off in 
terms of commodities, resources and countries

included. We recognize that this shift in emphasis requires

greater set-up time and program costs, than does responses to

situations which provide opportunities of immediate implementation.

However, given the degree of 
success in short-run program implementa­tion, we believe that greater focus 
now be given to longrun returns
 
in terms of breadth of country resources included and regional

application. Future 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 Waitez 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
growth are necessary to optimize water course water distribution
 
systems in Pakistan. 
These data can easily be obtained with
 
sufficient accuracy for short term 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
 



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 

C-3 Soil Parameters for Irrigation Design - The initial 
soil 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
 
presered 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
 
uLiliziag basic plant growth model components. There are several
 
such models under development or testing by other research institu­
tions.
 

Sincerely yours,
 

Marvin E. JensenChairman 
Review Committet/1-' 
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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 -id and
 
examined for their past and future impact upon the water use .ystems

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
 
a 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 developmeint of any program

by the university or the country mission, it is anticipated the results
 
of this research will provide the designers with the framework within
 
which their program must operate.
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To achieve this objective the effort is divided into three phases.
 

In the Identification Phase, all source material pertaining to Pakistan
 

water laws and institutions will be set forth in a bibliograp1r. 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 imjroved 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 Amerioan 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 countries so that those
 

suited 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 principal 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 providing a deeper

insight into the evolution of the present systems in the subcontinent
 
and South 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 directlr 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
 
water 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 law.
 

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 portfolio will demonstrate the interaction of water law
 
with water resources management, irrigation development and the customary
 
and social conditions of regions and delineate the similarities 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.
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PROGRAM OF WORK* 

WATER MANAGEMENT RESEARCH
 
UTAH STATE UNIVERSITY 

April 1, 1973 to March 31, 1978
 

**Comnnonent P01: Irrigation Interaction with Crop Varieties, Plant
 

Population 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 crop production in
 
developing countries using modern systems of crop
 
production management.
 

c. 	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).
 

** P0: Plan of Operation (Utah State designation).
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4. 
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.
 
compouent. 
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

factors make research in Chile so attractive.
 

Colombia Segment J
 

Description: Colombia has agricultural research stations through­out 
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.
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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
 

DescriDtion: 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 Zapotithn 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 gain experience, the USU staff will shift their
 
attention 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 be 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 American 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 betwasted.
 

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,
 
planting, 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.
 

Comnonent 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 water 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 functions 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 deficits or related subject fields.
 

4. Short courses in the various Latin American countries des­
cribing 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 disser- ­
tations will be used in the preparation of the contract publications. 
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3. Opportunities will be sou',ht to present data at seminars,
 
particularly those taking place in Latin America.
 

4. 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.
 

5. 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 staff 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 effectiveness 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 resyonsible for the maintenance are
 
not research-minded, and they are always busy 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
 
a very large 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
 
period to determine more accurately the before and after conditions,
 



Appendix B -- page 7 

and the effectiveness of the system.
 

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 Salvador Segment
 

Drainage 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 1eing 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".
 

Comnentf04: Use of Available Moisture 

Description: As the irrigation model mentioned earlier and de­

tailed later under P07 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 P05: Assisting SUVALE of Brazil to Set Up Agricultural
 

Research Stations
 

DescriDtion: The major objectives of the original program should
 

have been reached by April1973. Further work in Brazil is contingent
 

upon USAID/Brazil specifying priorities which lie within the terms of
 

the contract.
 

It is believed that a high priority item is increasing livestock
 

A major limiting factor is feed and forage production.
production. 

The development of irrigated pastures for dry season forage production
 

will be important in any program to increase livestock production.
 



Appendix B -- page 8
 

Description: At this point USU i.s awaiting 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 collaboration 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 delineate the similarities and dis­

similarities between water law systems in the world.
 

With the completion of the draft of the Andean Pact countries'
 
Water Law 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. Publish the digest.
 

4. 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
 
"1visiting 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 POT: 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-farmiwater manage­

ment problem. They do not represent all of the components with which
 
a planner or manager has to deal.
 

Management tools are available to help managers give "due
 
It is proposed to
consideration" to all components of their tasks. 


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 reformand 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
 

Colombia 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 loca;ing another suitable country.
 

This program will require field data collection which will be
 

carefully coordinated with the other contract components, especially
 

POB, 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
 
program a computer, can manipulate medium-sized mathematical matrices
 
and have a working ability with partial differential equations.
 

4. The manager will identify their priority objectives and
 
Dr. Riley and his staff will then work through a basic model using
 
whatever 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 El Salvador
 

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

ComDonent P08: 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 P07, 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, El Salvador
 
and Ecuador, and especially the region selected for P07, to collect
 
benchmark data.
 

2. 	Dr. Allen LeBaron, Program Director, will assist Dr. Paul Riley
 

in developing the P07 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 experiments.
 

b. 	The economic potential of model simulation in irrigation
 
projects.
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C. 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
 
Salvador, Colombia and Chile prepare their courses in irrigation manage­
inent and by making data resalts available in easily usable form to in­
digenous agencies that wish to reprint it.
 

USU will also aid by participating in and convenin where possible

regional seminars and conferences dealing with these programs and by

encouraging promising foreign students to become involved with the
 
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 indigenous agencies become better acquainted with the program.
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ABSTRACT
 

A STRATEGY FOR OPTIMIZING RESEARCH ON 
AGRICULTURAL SYSTI!MS 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 b~egarded 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 identifying, 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 physical 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 quantitatively 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 ee-h 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 and Irrigation Engineering, Utah 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
 
environment, 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, etc. Given such an objective or
 
some agreed-upon mix of objectives, however, the model, hopefully, would
 
lead to improvement in the 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 tropical soils consortium.
 

A time phasing sequence of the components is proposed in Part IV.
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Table 1. Condensed Summary of Model for Optimizing Comprehensive Agricultural Systems Involving Water 
Management 

ENVIRONMENTAL VECTOR PLANT MATERIAL VECTOR 

FRAMEWORK D ODESCRIPTOR MEASURABLE
COMPONENTS 

PRODUCTION 
INDICATOR 

KNOWLEDGE 
TRANSFER 

HUSBANDRY 
PROGRAM 

EXPECTED 
RESPONSE 

(INTLMATE PIIYSI-
CAL & BIOLOGICAL 
SI.TE CONDITIONS) 

CLIMATE 
SOIL 
SOIL MOISTURE 
FERTILITY 
PESTS 

PLANTING 
GERMINATION 
EARLY GROWTH 
RAPID GROWTH 
FLOWERING 
FRUITING 
RIPENING 
HARI VEST 

EXPLCIT 
OBJECTIVE 
SUBJECTIVE 
INADEQUATE 
UNKNOWN 
NONE 

(CULTURAL PRAC-
TICES) 

SCHEDULING 
IRRIGATION 
DRAINAGE 
FERTILIZER 
PESTICIDES 

PLANT MATERIAL 

OPTIMUM 
GOOD 
FAIR 
POOR 
FAIL 
UNKNOWN 

PRODUCTION UNITS 

HUSBANDRY 
INDICATOR 

EXPERIENCE 
TRANSFER 

ACTION 
PROGRAM 

EXPECTED 
QUAL!TY 

(EXTERNAL PHYSI-
CAL & BIOLOGICAL 
RESOURCES 

HUMAN 
WATER 
ENERGY 
CHEMICAL 

(CULTURAL PRAC-
TICES) 

SCHEDULING 
IRRIGATION 
DRAINAGE 
FERTILIZE 
PESTICIDE 

(PLANT. MATER-
IAL) 

EXPLICIT 
OBJECTIVE 
SUBJECTIVE 
INADEQUATE 
UNKNOWN 
NONE 

ENGINEERING 
DEVELOPMENT 
EDUCATION 
EXTENSION 
ENFORCNIENT 
ENLIGIHTENMENT 
INFRASTRUCTUREINCENTIVES 
SUPPOTS 
SUPPORTS 

ETC. 

OPTLMUM 
GOOD 
FAIR 
POOR 
FAIL 
UNKNOWN 

INSTITUTIONAL LEGAL 
EDUCATIONAL 
RESEARCH 
FINANCIAL 

ECONOMIC INCENTIVES 

(FACTOR MARKETS) PROGRAM COSTS 

(PRODUCT MARKETS) PRODUCTION RE-

TURNS 



Table 2. 	 Intimate Physical and ]iological Site Conditions Portion of Model 
for Optimizing Comprehensive Research and Action Programs on 
Agricultural Syqtem r Involving Wa ter Management 

T.NVIRONMIl*N TA I. Vt:CTOI I I.ANT MA I I|IAI. VECTOIR 

MrAMII1 rnotiucION r.1 I-OTF41IAI. lEXPECT1rrnCOMIPONI:N r INIVIATUIt IF tlINCTIN PIROGIIAMNS I RKS1,0141N 
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PROJECT STATEMENT 	 ?D-AA" et 

Date: October 12, 	1973
 

A. PROJECT SUMMARY
 

1. Statistical
 

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

Two Years
New or Extension: Extension -


Contractor: Utah State University
 
Logan, Utah 84322
 

Principal Howard B. Peterson, Project Director
 

Investigators: Byron C. Palmer, Field Director
 

Curxcnt contract - June 1968 to March 1974
Duration: 

Proposed extension - April 1974 to March
 

1976
 

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

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

- $605,000
Funding by Fiscal Years: 	 1974 

1975 -6
 

Dr. Donald Plucknett
Technical Specialist: 

Alternate: Dr. Tejpal Gill
 

2. Narrative
 

This project will expand up-on 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
 
Eight high priority
and institutions and regional agencies. 


project objectives are currently in operation wit> contractor 
field
 

staff located in Brazil, Colombia, and El Salvador. The contractor
 

also has effective 	interchanges with USAIDs and research 
agencies
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in Bolivia, Chile, Ecuador, Guatemala, Honduras, Venezuela and
 

Panama. The contractor is also a member of CUSUSWASH.I/ This
 
organization and AID have reviewed the project resulting in a
 
much closer coordination of research between Utah and Colorado
 
State. Water law research has focused on identifying constraints
 
to efficient water use with the utilization of existing research
 
also being stressed. Through cooperation 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 management strategies to the developing countries'
 
environment, evaluating the economic impact of improved tech­
nology and training 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. Project Description and Background
 

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 hLas 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
 

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
 
productivc: 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
 
countries with appropriate consideration given to increasing
 
employment in the rural sector and utilizing local resources
 
through the improvement of water management practices and the
 
utilization of other production inputs.
 

-The 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.
 

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
 
systes 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
 
pajor climatic zones andthe.relationship of these factors to
 
water-management, erosion, water infiltration, and good land 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
 
(watr-holding capacities, intake rates, etc.) with major crops.
 

.6. The: integratio-.of- these water-use factors into a 
productive cropping system- consistent with farm size and avail­
able farming practices-.
 

7. Where soil, water quality, salinity and exchangeable
 
Sid_,Ireproblems', nijidins. wi1l include soil amendments, soil
 
and water management procedures and use of salf-tolerant crops.
 

http:integratio-.of
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In general, CSU will address its efforts to specific needs of 
the Amian countries and USU to needs of the Latin American countries.
 
However, the physical and socio-economlic 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 'owater 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 development of work plans.
 

Utah State University is inthe 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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-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 AI.D. is that the tield
 

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 11 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 concerned
 

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

bility 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
 

vigdrously 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) Drainage and Salinity - Research has '.)een 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 drainage practices to the 16,000
 
hectares of Atlantico-3 in Colombia and ',. .ar areas elsewhere.
 
Problems of controlling aquatic weeds 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 - Research was initiated in
 
Chile and Venezuela and some success to reduce drought damage was
 
obtained in these countries. For accomplishments see Appendix A.
 

(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 Brazil. These
 
stations are now operative with irrigation systems, leveled land,
 
seed storage facilities and plot layouts for field studies.
 
-Trainingsessionshave been conducted 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
 
rebearch 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
 

now completed for the Andean Pact
detailed water law digest is 


countries. Draft copies of the publication are available in
 

'both English and Spanish and have been distributed to the appro­

priate government agencies 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 Management Techniques - 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 simfilation 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.
 

Tworeportshave been written and the work will have widespread
 

application as a water managemrent tool for comparing alternatives
 

3Ji reaching decisions. An application of the simulation model is.
 

41so being applied to a problem in Chile. An additional technique
 

tjsing trickle irrigation is being researched in El Salvador where
 

preliminary results indicate water savings of as much as 90 per­
part of
cent. A significant new feature of the work planned as 

the'project extension is the syste
m atization of all research
 

activities by utilizing modeling techniques described in the
 

The model has been further developed during
USU proposal in 1972. 

the year and will be utilized to optimize research work. (See
 

"A strategy for optimizing research on agricultural
oppendix ­
systems involving water management.") Data inputs are now required
 

to improve the resolution of the model. Once the models have
 

iufficient resolution toappearto-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 
for a specificable-to genei-te-yield-r.esponso.-fncti ons. from data 

location to respond toquestionssuch 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 s1-nuld
 
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 	mc-3el and improve its resolution are:
 

a. 	Identification 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.
 

(a) 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) 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 ultimately take place if it is to make an impact.
 
Such training has been underway in Brazil, Chile, Colombia,
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Ecuador and El Salvador. The real value of training was evident
 

when the Utah team was required to leave Chile and three counter­

parts were jiven the responsibility of continuing the research.
 

During 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
 
The objectives
ongoing productive project should not be lost. 


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.T.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 Missionsand in the
 

The on-going on-farm water management research
Regional Bureaus. 

by Utah State University and-Colorado State University 

is-a very
 

important part of A.T.D.'s effort to deal with this key problem
 

area and its relativity to improved-crop and livestock product
ion,
 

better and more food, enrichm3nt 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
 

-Successful
problem and each has made substantial progress. 


implementation of the findings to date will-not only.increase
 

food production in Latin America but throughout the world 
by
 

further developing the -techn:Lquesand'procedures whichhave 
ap­

These-results have applicability-to
plication in other areas. 


small as well as medium and large-sized farms.
 

The magnitude of the-problem and the:possibleimpact 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 regions
 

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
 
is concentrated on irrigation problems. In compari­

son 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 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 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 conservation, erosion control, and drainage -­
which are factors-that have received almost n&
 

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 Australia
 
suggests this is a fruitful research field for A.I.D."
 

A basic A.ID. objective is to assist developing countries
 

solve their food problem and achieve economic growth as rapidly
 

and efficiently as possible, commensurate with national objectives.
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The extension of the USU contract is designed to maximize A.I.D.ts

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 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
 
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 contractsi 
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 
7aw ­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:
 

a, Groundwater Recovery
 

Theory and models have been developed and tested

for recovering the best quality water in both South America and
Ikakistan where percolated fresh water overlies highly saline water.
 

http:A.I.D.ts
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b. Effective Precipitation and Water Requirements
 

U&U has developed several important crop water-use
 
equations as necessary 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 'ertilizer
 

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 difficult 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 signifi­
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 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-pr6ject.
 

d. Evaluation of Irrigation Systems
 

A pattern of increasing ccllaboration between CSU
 
and USU has emerged in the-evalu;ttion 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
 
simjlation model to evaluate irrigation systems, including 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-un--der ther46th-Carolina State contract, when
 
establishing field trials in Latin America. 
Presently, Utah
 
S.tate is establishing cooperative research on water problems of
 
tropical soils in Brazil with North-Carolina State and Cornell
 
Universitiesb and North Carolina in Central Amprn
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The work'and reports of the International Research
 

Centers (IRRI, CIMMYT, CIAT, IITA, CIP and ICRISAT 2/) as well
 

as PAO, U7WP 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 of information on such subjects as library
 
etc. These
improvement, publications, irrigation management; 


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 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, each
 

researh 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. Scooe 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
 

Though the dynamics of change may
priority items at this time. 

alter the emphasis and the priorities, it is expected that, with
 

some minor changes, research on the present objectives of the
 

program will continue.
 

- Inter­-/IRRT - International Rice Research Institute; CITMMYT 

national Corn and Wheat Center; CIAT - International Center for 

Tropical Agriculture; IITA - International Institute for 

Tropical Agriculture; CIP - International Potato Center; 

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-

In most cases,
randa of understanding and through plans of work. 


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 close collaboration by USU field
 

staff in developing research programs and irrigation training
 

Several courses of study in host countries' insti­programs. 

The national
tutions are based on courses tpught at USU. 


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.
 

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
 

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, Budet 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 interreiationships with climate, soil character­

istics, tpopgraphy, type of crop, and sociological and economic
 

factors. The research methodologies required for problem
 

are also similar, varying :n relation to the importance
"solving 

-of the various factors mentioned above.. Present levels of..
 

sophistication should be adequate -for most, 3f not all, of the
 
A-model for optimizing
research contemplated in this project. 


bgricultural systems through knowledge ±ransfer 'haskbeen
 

developed and will.be utilized. The model attempts to disa­

gregate the environment into significant conponents which are
 



p. 14
 

It uses crop production as the integrator of
also measurable. 

the agricultural system'response to the water 

management and
 
This tool should
 cultural program imposed at a specific site. 


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 aplication using standard field plot techniques. 
Labora­

tory and greenhouse studies will be used to supplement 
and
 

Because some of the developing
support the field research. 

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.
 
size of farm,
will be given to such contributing factors as 


availability and type of labor and equipment, type of 
crop,
 

-inputs, supporting organizations and sociologicalenvironment
 

and background.
 

During the proposed two-year extension of the USU
 

contract, 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 reseat.h 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 knaen
 
to A.r.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 publications;
 
and 	by advising and disseminating valid research information.
 
A.r.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 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, bacteriological and water quality
 
laboratories are also available when needed. A 110-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 wellsi 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.
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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
 

Table i - 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-. ...... C.....o....COordinates
collaborative agri-­
tional Affairs cultural programs with foreign
 

(ICINGRA) agencies
 

Secretariat of International Coordinates on a country-wide
 
Economic and Technical Co- basis international technical
 
operation (SUBIN) of the programs
 
Ministry of Planning and
 
General Coordination
 

Departmient 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 Extension Dept. technology transfer methods
 
(SAG) 	 to farmers
 

Colombia 	 Colombian Agrarian Operates agricultural research 
Institute (ICA) stations throughout country 
Colombian Institute of Admlnisters Agrarian Reform 
of Agrarian Reform (INCORA) -Act andi supervises irrigation 

projects
 

Ecuador 	 Min. of Hydraulic Works Operates irrigation projects
 

El Salvador 	 Minag. Div. of Research Operates experiment stations
 
Minan. Div. of Irrigation Operates irrigation projects._
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Institution building was achieved in other ways as well. In
 
Chile, the USU team collaborated with the Catholic University
 
in curriculum development and with the Agricultural Research
 
Services, LaPlatina 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 Latin American officials who have received
 
-training at USU include: Engineer Jose Yepez, Chief of Ecuadcr's
 
Metecrological Service in the Ministry of Hydraulic Works, who
 
spent three months at Logan analyzing data from his country;
 

-and Engineer Fabio Carias from the Honduras Ministry of Agricul­
ture, who analyzed the data from his 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 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. Utilization 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 recruiting Hilda Gonzales, Extension Corn Specialist, as a
 
research associate. Mrs. Gonzales and her aides in the Extension
 
Service (SAG) were influential in locating the eight 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.
 



Similar modi operandi are part of the contractor's
 

jlans 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 phasina, 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. rn November of 1972 the project was
 

reviewed by RIGC and approval for a three year extension was
 
The 	project was
recommended. (See RIGC minutes 11/13/72.) 


(see RAC minutes January 8-9,
reviewed by RAC in January of 1973 

1973) and was approved for one year subject to provisions which
 

have been complied with as follows:
 

l. 	The.project has been carefully reviewed by Missions
 
concerned and by TA/AGR
 

2. 	Closer cooperation, 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 keen_refined and
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office General Evaluation
 12. proposing 

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
 

Part of the effectiveness 
of the
 

in a minimum period of 
time. 


men under this contract 
has been their foreign 

language ability.
 

The major activity under 
the contract has been 

field
 

5 
These results as well 

as the limited on-campus 
research
 

Some results
research. 

have been immediately 

applicable in local programs. 


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(d) grant.
 

TA/AGR strongly recommends 
extension of this contract.
 

Omer J. Yelley, Zirector
 

Office of Agriculture
 

Donald Plucknett
 

Technical Specialist
 

l B. Cordaro
 
Chief, Program Division
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PROJEClT STATFEEIT 	 qi36149'0 

Date: October 12,1973 " 

A* PROJCT SUM(ARY 

1. Statistical
 

Project Title: 	 Water Management Research in Arid and Sub-Humia 
Lands of the Developing Countries -- Asia 

New or Extension: 	 Extension - Two Years 

Contractor: 	 Colorado State University
 

Fort Collins, Colorado 805?1
 

Principal
 
Investigators: W. Doral Kemper, Project Director
 

Gilbert L. Corey, Field Director
 

Duration: 	 Current contract - June 1968 to March 1974
 

Proposed extension - April 1974 to March 1976 

Funding to Date: 	 $2, 203,649 - Current contract to 3/31/74 

Estimated 
Additional Cost: $, 150,000 - Proposed extension to 3/31/76 

Funding by Fiscal Years: 1974 - $56o,ooo 
1975 - 590,000 

Technical Specialist: 	 A. Alvin Bishop I 7 
Alternate: 	 Donald L. Plucknett
 

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 experienced westernlni­

versities, a consortium of four universities - known as CUSU5WASH- was
 
formed. This.organization and A.I.D. have been used to review the project
 

ectives to sharpen and limit the research to deal with increasing the
 
I/ 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 reduce
 
duplication and magnify the transferability of results.
 

CSU was initially assigned the Near East-South Asia, with Pakistan
 
aelected 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.
 

Dring 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 ts 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 an agricultural economist) will be continued in Pakistan' 'nd 


and the soil-water advisor will be continued in Vietnam. Techn.Lcal back­
stop support will be provided by TDY of CSU staff and relevant on-campus
 
research.
 

The major iz-rigation water management problems in Pakistan have been 
identified. Government of Pakistan and USAID/ission spokesmen agree that
 
the n: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 and 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 Zxpanded Narrative Statement)
 

Efforts to help Pakistani scientists solve these problems will focus
 
on on-farm water management constraints. The major inputs will come from
 
the scientists in the CSU field party already on duty in Pakistan. Other
 
scientists in agronomy, civil engineering, sociology, political science,
 
law and the field party counterparts Qn campus will continue 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. Emphasis will be on an inter­
related problem-solving orientation rather than on separate discipline
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efforts. While many disciplines will be :_nvolved the key inputs to 
this process will come primarily from a continuing interaction of CSU 
and Asian scientists trained in agricultural engineering, agronomy, 
economics and sociology. In addition. particular expertise i. 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 floating 
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 irritation 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 (see project agreement attached Appendix 
B). TA/AGR, through its contract with CSU, is supplying one professional
 

for assignment in Vietnam to fulfill its agreement obligation. 

B. EXPANDED NARRATIVE STATEMENT 

1. Background, Objectives and Progress
 

The Iproposal "" 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 annual reports. 

a. Background 

To accelerate finding practical solutions: to -pressingwater 
the Government of Pakistan -- some ycars ago

management problems, 
By agreement,
.requested technical assistance from the United States. 


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 agreem'ent 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 ratge-of 
soil 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 ofthe Asian countries and USU to needs of the Latin American countries.
However, ths physical and socio-economic variables involved in
atudy will be carefully characterized to increase the extent 
each
 

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 commnon by the two universities, which will
allow direct comparison of yield response surfaces to water and ferti­lization from the various countries where such studies are in progress.Coordination of studies at the two universities occurs through discussionof research results and plans at least every six months, through exchangeof 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 productionthrough management of water and other essential inputs. CSU personnelwill participate in testing and refining these models by designing.their research to elucidate cause and effect relationships and to obtaincarefully characterized correlations between management, climate, soiland yield variables. Planning, on site and evaluative consultationbetween staffs of the two universities is an integral part of thecooperative development planned for this model. 



About 30 million acres of land in the 	Indus Valley of Pakistan. are 	irrigated by the world's largest irrigation system -- the initial
system, initiated 150 years ago, encompassed more land than could beirrigated adequately with water available. The benefits 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 of technology used by the farmer. As in many of theother arid and sub-humid developing countries, land leveling, ditchlining, and proper location and design of farm ditches And irrigation
structures have been incorporated on almost negligible portions of thetotal system resulting in a small percentage Of the diverted water
reaching the field. 

In many instances irrigation serves insuranceonly as againstcomplete 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 thelimited resources of the farmers, 61 percent of whom farm areas of lessthan 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 t:ie following may apply: 

1) 	The technology from developed countries for
 
increasing water use efficiency has not 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
 
investment in this technology will bring them a
 
good return. 

ii) 	The farmer has not had the technical support,

capital, or the credit to initiate the iVrove­
ments.
 



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 flood season often offers opportunities' to grow low yielding crops

such as floating rice, but the unregulated water depthI 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 structire 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 increases 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 select 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 
Government 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 Stl."te 
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, nutrition 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
ment 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 couitries. 

"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 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 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 for 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. 

1&. Identification of important factors to be considered in land 

preparation and leveling of the various irrigated soils in the major 
climati6 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 time and amounts, which -ze suitable and efficient for different 
soils of varying physical properties (water-holding capacities, intake 
rates, etc.) with major crops.
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6. Integration of these water-use factors into productive cropping 
systems consistent with farm size and available farming practices. 

7. W.ere water quality, soil salinity and exchangeable sodium
 
are problems, means will be developed for increasing crop production by
 
using amendments and management practices which will improve water and
 
soil 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.
 

c. 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 identified 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 bften stands on 
the surface for from one to five days, resulting in excessive evaporation 
losses and sealing the surface against entry of oxygen 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 rates of fertilizer nitro­
gen are cormion for summer crops on basin flooded plots in Pakistan compared 
to recovery rates on furrow irrigated plots in the U.S.; (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 
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* rca a tubewell often increases with continued pumjing to the level wherethe water is hazardous for crop production; (h)continuing increases in
rural population accentuate the need for water management technologywhich will lead to more intensive agriculture and more productive employ­ment opportunities; 
 (i)many of the potential benefits derivable from
improved water management require flexibility in timing of water andmaintenance 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 this area of research, the soils and cropsto obtain data on have been studiedthe chemical, mineralogical and fertility status of thesoils. Soil samples collected in Pakistan were analyzed at CSU. Permea­bility, moisture retention and the relationships between fertility and
salinity have been studied. It has been foupd that application of phos­phorus will overcome some of the depressing effects of salinity. 

A mathematical model and computer program were developed toaccount for the effect of bicarbonate and other ions on the Na/Ca ratioof irrigation water equilibrated with calcareous soils, which improvesguidelines 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 40% 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 soil as
compared to soils brought quickly to saturation. This finding identifiesfurrow irrigation, in place of basin flooding, as a means for maintainingbetter structure, aeration and rooting media for crops.
 

On-campus studies of engineering structures for controlmanagement of sediment in irrigation canals; techniques to maintain 
or 

water quality and reduce salinity; and skimming wells to recover the
fresh water overlying the salt water of many aquifers inPakistan are
now ready for detailed and extensive field testing. 
 The full development
of the groundwater resource and the necessary conjunctive use of ground­water and surface water will be facilitated if the skimming well is
 
successful.
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Field studies of land leveling and watercourse im'provement
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 both on campus
and in the field.
 

3. Implementation and Evaluation of New Technology 

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 re­search is also directed toward improving human and institutional
capabilities for adopting technological change.
 

Cooperative agreements have been developed which allow the
planned and supervised improvements of five watercourses. 
Watercourse
lining and realignment and land leveling will be introduced on a practical
scale, facilitating identification and solution of.practical field scale
and socio-economic Droblems, 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 tradi­tional technology optimum under conditions of reasonable water supply and
leveled land. 

Economic analyses on the water courses have been planned to
evaluate the research results before introducing the new technology to
additional areas.
 

To date the research has produced a number of publications 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 prioritydevelopment problems 
 one of these key problem areas of concentration
is "Management of Soils and Water." 
 In irrigated areas, improvement of
the water management capability on the farm through adoption of modern
irrigation *9plic-
.ion and scheduling techniques has immediate pay-off
in the developing countries. 
It will generate more productive employment.
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for local labor. 
and prov3Ie employment opportunities

for the farmer on quality of life for 
this will have a positive impact the 

Undoubtedly 
the landless laborers, subsistence level farmers and village artisans 

groups in developing countries. 
among the most undere-ployedwho are 	

which must be trained for the task. 
is the technical manpowerLacking 

Iuproving water management on the 
extensive areas now irrigated has and 

improving uniformity and density of crops 
tremendous potential in 	 This 
yield as well as increasing yield per unit of available water. 

is translated into more food of 
better quality for the health, nutrition
 

of the low income farmers.
and energy requirements 

The significance of this project 
is that its successful implementation
 

will not only increase food production 
with the associated health, nutri­

but will develop techniques and procedures 
tion and energy implications Accomplishments of
 
which can be applied in other areas 

of the world. 


this project, when transferred to 
other areas, will make possible 

the
 

utilization of A.I.D. resources 
at an accelerated rate.
 

Relation to Existing Knowledge
3. 

The researchers are well aware of 
the vast storehouse of knowledge
 

related to water management produced 
and practiced primarily in the
 

developed 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
 

to the develop­to the problems commonknowledgetoward adapting the new 
existing knowledge of water 

(adaptive research). The
ing countries 	 of ground and 

of water application, conjunctive use 
scheduling, methods 	

land forming, vatercourse improve­
and timing,proper amountsurface water, 	 be studied in relation 

and many other practices and problems must 
etc.).ment 

and acceptability (physical, social, economic, 
to their applicability clearly define the 

certain to yield data that will more 
The studies are 	 and fertilizer)

for various crops (yield vs. water 
production function 	 The 

thus fill a known deficiency in the existing 
knowledge base. 

and 	 the greatly increased production
will benefit from

developing country also 

made possible by better utilization 
of the water resource.
 

4. 	Relation to Other Research 
has been

in water management research 
Aiclose cooperating relationship 

CUSUSWASH, particularlyinvolved in
the other universitiesestablished with 	 of the spinoff effect of 

Specific examples
with Utah State University. 


the CSU research project in relation 
to other research include the 

follow­
by encourage-


Sn: a) Synergistic relationships with 
Utah State University; 


ment of researchers at Pakistan 
Agricultural University to develop 

their
 

latent research potential; c) 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, individuals and 
committees 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 problem- 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
ients, estalblishes its own set of objectives and work priorities, and 
functions under a contract agreement with A.I.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 concernirg water management research will be coordinated with 
each University to the most meaningful extent. Researchers at the two 

re-Universities are coordinating their efforts and presently exchanging 
search results on the following: 

1) Groundwater Recover. 

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 

their precision and practical use in Asian countries.equations to determine 

3) Crop Responses to Water and Fertilizer
 

Much research at different geographical locations, undei 
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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- are now being
resulting from evaluations of the various designs used 

adapted in order that crop responses to water and fertilizer 
may be more
 

statistical and 
readily compared, and cost minimized without losing 

location of the research.
economic significance, regardless of the 

team is doing what is best characterized as refining
The USU 

developing water-nutrientfor field experiments aimed atthe techniques 
Initial research should have sufficiently precise

response surfaces. 
data to give rather explicit pictures of response curves from which 

researchers can then determine the best functional 
forms for economic
 

for Pakistan and other Asian countries that may be 
analysis of data 

involved in the extended phase of the project.
 

4) Furrow Irrigation
 

in the Aconcagua Val] ey of Chile
USU researchers workirg inassociated fertilizatiol. and seeding

found that furrow irrigation and 
for acceptors of this ;echnology.

ridges practically doubled yields 
Political factors led to evacuation of this research tep'm, but CSU re­

of this work, are implementing this tcohnology on 
searchers, aware 

also determining tne improved soil 
watercourses in Pakistan. They are 

derived from furrow irrigation inN03 leachingstructure and decreased 
studies to decide whether deep furrow irrigation is one of the 

laboratory 
water in heavy clay soils.

best possibilities for handling 

5) Water Law Legislation and Water Use 
Organizations
 

Attached in Appendix A is a description of the legal studies 

are designed to identify, compile and analyze
being conducted which for the 
the water laws and administrative institutions and procedures 

resources in Pakistan
allocation, distribution and control of water 


and the Andean Pact countries.
 

exists for further increasing col-
In summary, the potential Univer­

water resources management research between the two 
laboration in the. next two-yearresults of such collaboration duringsities. The 

of water and soils management manuals;the publishingperiod will lead to a more 
completion of specific research data with published conclusions; 

better facilities 
motivated and oriented institutional building program; 


and research data for training of developing country scientists for
 
their home country;

specialized water management research tasks in 
linkages with developing countries 

establishing and maintaining stronger 
and 

through improving their competence and confidence 
in this field; 


finally, improving the image of the United States 
by helpipg developing
 

countries roach a level in water resource development and management
 

where they can carry on themselves.
 



b. Encourapement of Researchers at Pakistan Agricultural University 

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 departments:
 
1) Agricultural Economics; 2) Rural Sociology; 3) Farm Management;
 
1) 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 development, primarily through over­
seas graduate training, this Faculty now constitutes the best single
 
resource for agricultural economics education 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 economibts and several sociologists in addition to the Dean,
 
who holds a Ph.D. degree.
 

c. 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 rt­
vised and republished '"laterLaws in Moslem Countr7ies" by Caponera
 
published originally in 1954. The research at CSU on Pakistani water
 
laws is of mutual interest and benefit to both institutions and comle­
mentary cooperation has been established. Dr. Radosevich will corplete
 
a one year assignment with the United Nations soon and return to CSU
 
to continue this research.
 

A sixmilar relationship exists between CSU and the Water Resources
 
Sections, Water and Transport Division of the U.N. Secretariat. The
 
Section likewise is engaged :I dissemination of materials and providing 
assistance on water legislation and institutions. The Section, through
 
UNDP projects and through direct requests, a~sists over 20 nations with
 
water 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.
 



S. Proposed Work 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 plant roots; achieving better quality and moretimely water by small, properly designed "skimming wells"; and amend­ments and cultural techniques to permit the use of saline and sodic
 
waters. 

Many of these technologies are sufficiently well developed

warrant testing and evaluation under actual watercourse and farm 

to
 

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 technology 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 working 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" 
pp. 67-74, shows the program of activities to be undertaken duringFY 74-75 and FY 75-76 of the project. As shown in the table, a sub­stantial research effort is going forward in Pakistan and an essentialsupporting program is underway on campus. In addition, a moderate
beginning has been initiated in Vietnam which will be continued. Thetable identifies the major elements of the work along with the intendedlevel 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: USA.T)s and the cooperating
 

The annual CUSUSWASH reviews
institutions of the countries involved. 
have provided inputs 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 competonce 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 Water 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 ard leavi:ng a permanent impact. The project 
has contact with practically all Pakistani agencies which have interest
 
in irrigation water lises; project personnel have acted as advisors 

*e.1 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
 
Nortrest Agricultural University -- Peshawar
 
Soil Conservation Service -- Rawalpinidi 
Atomic Energy Commission-- Karachi and Lyallpur 
Rapid Soil Fertility -- Lahore 
Water and Soils Investigation Division, WAPDA -- Lahore 

Department of Agriculture, Sind -- Karachi 

Department of Agriculture, Baluchistan -- Quetta 
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Department of Agriculture, Northwest -- Peshawar 
Agricultural Research Institutes -- Quetta, TandoJam, Multan 

and Tarnab 
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:
 

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

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

b. 	 SHADAB Integrated Rural Development Project, Department of 
Agriculture, Punjab 

c. 	 Punjab Agricultural Research Institute, Lyallpur (Department 

of Agriculture, Punjab) 

To cooperatively do research on effects of water quality on
 
water requirements and crop production.
 

d. 	 Direc'$orate of Agricultural Engineering, Lyallpur (Department 
of Agriculture, Punjab) 

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

e. 	 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-soil relations research --

Department of Soils 

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

To determine best water management techniques and cropping 
sequences 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 January 1973 and brought together for the first 
time most of the leading Pakistani scientists involved in water manage­
ment; about one hundred forty people 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 results 
and transfers in the field. TA/AGR, CSJ, and USU have jointly planned for 
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 progr-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 ismioving fast, one might say almost reck­
lepsly, in adopting some of the concepts CSU has been promoting. For
 
example: 

a. The President of Pakistan appointed a high level engineering
 
team to 6tudy water management and make re, ommendations relative to 
Important 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. 
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b. A tube well promotion scheme has been inaugurated by the 
Oovernment and now the Government has decided to promote small' tube 
wells to lower water tables in saline areas. 

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

land leveling techniques. 

d. The Integrated Rural Development Program - Punjab has received
 

funding for an experimental program to test the feasibility 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 
were influencedand discussions which led to this program definitely 

-by the CSU Team. 

Council has published the recommenda­e. The Agricultural Research 
tions developed at the CSU sponsored Water Management Seminar.
 

are now conscious of the necessity
Practically all research agencies 
for better water and soil moisture measurements. Personnel at eight
 
research locations have requested assistance and made efforts at
 

to make their research more quanti­measuring water and soil moisture 
tative. Personnel at five locations have received training 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 input, research agencies at seven locations
 

are preparing to look into the interaction of soil fertility and other
 

agronomic factors with soil moisture variables. At two locations field 

trials have been initiated, even before funds have been made available.
 

Certainly not all the above listed developments can be credited
 

solely to the CSU project in Pakistan. The USAID Mission has cooperated
 
correctclosely with the program and fortunately the time was exactly 

However, the current emphasis and enthusiasm
to develop such endeavors. 

within the Government 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
staff and faculty grouping a highly interested and motivated on-campus 


in Pakistan, as well as con­-backstopping the technical research work 
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 treat and should compensate for any loss of time suffered in the past. 
Add 	to thiE payoff the potential which exists for a far greater water 
resources research collaboration between CSU and USU. 

However, to capitalize on AID/Washington, 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.
 

11. Internal and External Reviews 

Progress under the current 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 USU
 
activity. In November 1972 the project was reviewed by RIGC and approval
 
for 	an additional three years was recommended (See RIGO Minutes 1/13/72).
 
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. 	 CUSUSIASH 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 
wero constructive and generally favorable. Most of the suggestions
 
have been incorporated into the revised proposal. 
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12. Proposing Office General Evaluation 

rateThe proposing office, USAID/akistan and USAID/Vietnam 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. 

Vietnam also appears to be timelyThe modest start being made in 
and well supported by cooperating agencies. The Mission has supplied 
some $50,000 for site development and cooperation by Cantho University, 
OVN 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
 

for servicing technical assistancedeveloped and is now available 
assignments and requests for USAIDs and/or regional bureaus. 

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

Omer J. Kelley, Direcqtor 

Office of Agriculture 

A. Alvin Bishop
 
.cbnical Specialist
 

KB. Cordaro, Chief 

,1qrogram Division 

TA/AR:11/12/73 



APPENDIX I. BUDGET BREAKDOWN BY OBJECTIVES 
I'ROCIRAM BUDGET FO1 TIE 12 MONTH" PERIOD BE-GINNING APRIL I 1974 

lbjective Description 

___----__ ___-_ ____ 

Man Salary 
Months 

Including 
eceara __-------.----.__. 

Consult Fringe 
Benefits 

Overhead 

_ 

Travel Allowance 
and Differential 

Transport and 
Education 

Oier 
Direct 
Costs 

Equip. 
Material 
Supplies 

Total$ 

_____ 

1 

2 

Water conservation: 
Determination of 
useable rainfallWater conveyance, 

No work by CSU Contract on this objective at present. 
16 24.300 4.7000 2,302 11.000 3.700 4.200 1,310 3,000 54.712 

control & 
measurement 

3 

4 

5 

Drainage & wells 

Land preparation 

and grading 
Water npplicatlon: 

Methods, amounts 

27 

20 

38 

41,200 

30,500 

53,000 

.4,000 

3,000 

8,000 

3,800 

2,810 

4,510 

18,600 

13,800. 

24;690. 

6,000 

4,600 

.7,400 

7,100 

5,250 

8,400 

2.220 

1.640 

2,630 

6.600 

4.900 

7,800 

69.520 

66.500 

114i.430 

6. 
and scheduling 
Integration of water 

use factors into a 

21 32,030 4,000 2,960 14,400 5,460 5,502 1,720 5.200 71.272 

productive cropping 
system 

7 -water quality and 

salinity control 

12 18; 300 -0- 1.690 8,237, 3,040 3, 150 1,000 2.900 38.317 

8 Institutional &policy 

factors which Influence 

18 27;500 1,500 2,540 12,400. 4,800 4,720 1,480 4.450 59.390 

water distribution, man, 
agement & utilization 

9 Administration 25 36,'500 -0- 3,520 23,400 3,200 -0- 5.000 -0- 71,620 
Totals 177 263,!330. 22,500 .24,132 126,527 38,200 38,322 17,000 35,750 565,761 



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

Objective Description Man 
Months 

Including
Secrearial1 

Salary Consult Fringe 
Benefits 

Overhead Triavel 
and 

Transport 

Allowance 
Differential 

and 
Education 

Other 
Direct 
Costs 

Equip. 
Material 
Supplies 

Totals 
. 

I 

2 Water.conveyance, 

control and 

-

No work by CSU Contract on this objective at present. 
16 25,800 4.000 .2,410 11.500 3,400 4,350 1,760 3,680 56.900 

measurement 
3 

4 

5 
5 

Drainage and wells 

Land preparation 

and grading 
Water application: 

Methods, amounts 

. 23 

21 

41 

37. 200. 

34, 000 

60,800 

5,000 

2,000 

5,000" 

3,460 

3, 160 

5,270 

16,500 

15, 002 

27,890 

5,640 

4,700 

7,340 

8,215 

5,700 

9,500 

2,530 

2,320 

3.860 

6.030 

4,910 

7.810 

82. 575 

71, 76.. 

127.470 

and scheduling 
6 Integration of water 

use factors into a 

28 45, 200 .4,000 4, 200 20, 100 6, 040 7, 600 .3, 080 6.480 96. 70O­

productive cropping 
system 

7 Water quality and 

salinity control 

7 11,334 1,000 1,053 5,000 1,300 1,900 770 1,450 23,807 

a Institutional & policy 
factors which Influenc 

18 29.000 1,500 2,710 12.900 3.980 4,900 1,980 "4,240 61.210 

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, 884 



Project Review Report - RIGC (/13/72) 

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

the LDC's, Asia 

State UniversityContractor: Colorado 

James A. Urano (TA/AGR)Manager: 

Discussion Highlights: 

1. Dr. Blume informed those present that USAID Mision to 
The Mission suggested
favor of this project.Pakistan 	 is in 

that Colorado State University's annual report should 
contain
 

a separate section for field activity of this contract.
 

Delta 
2. The additional activity proposed for Viet Nam and Mekong 

that RIGC
underwent 	 considerable discussion with the result 

concise work plan be prepared before project
recommended: (1) 
one fulltime

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

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

(1) formal USAID/GOP documentation and
providing that: 
selection procedures be required henceforth for Pakistani 

graduate and post doctorate assistants, (2) CSU request for 
project26tional Science Foundation funds for the MONA 

(3) on-campus cost
are withdrawn for the time being, 

(exclusive of assistantships) and TDY assignmentc 
are held
 

below overseas budget, (4) the field party submit 
a report
 

of its activities for inclusion in the annual report 
as a
 

separate section, (5) a formal review of this 
project is
 

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.
 

Motion by 	Blume; Seconded by Johnson
 

Vote: Unanimous 



__ 

ANDROGtA1.SCII]%DULEAPPENDIX 11. 

ALLOCATION OF RESOURCES.
 

Water Conveyance Control and Mensttreient , _,_PROGRAI 2 -	 , 

1977 19701974 1975 1976ACTIVITY 

Evaluation of present 
watercourses 

Dcslgn & planning of ,_..-­

improved watercourses 
kstallation of new water­
courses & measurement
 
& control structures
 

Physical evaluation of 
watercourses &measure­
ment & control 	structurcE 

, , 	 '
 lodification & 

Socio-Economic evaluia­

tion of watercourse 

improvement 
Develop guidelines for 

construction & manage­
ment of improved 
watercourses
 

$100, 000 

PROGRAM 80, 000 
, ------
BUDGET 	 60, 000 


40, P0O
 

20, 000 

MAN
 

MONThSCSU LABOR 
50 

BUDGET 40 
30 
20 	 _,, 

10 _____-II 



PROGRAM SCHEDULE AND 

,LOCATION OF RI.SO1JltCE'-f 

PROGRAM 3 - Drainage and Wells 

ACTIVITY 1074 1975 1976 1077 1978 

Develop mathematical & 
computer models for 

skimming wells -

miscible case 
Use computer models to 

redict skimming well 
performance 

Survey groundwater and 
construct skimming 
wells in the field 

Test skimming wells in 
the field & evaluate 
computer models 

Conduct economic analy­
-

sis & write guidelines 
for construction, opera­
tion & maintenance 
of wells 

Test methods of surface 
drainage on heavy clay 
soils 

Develop guidelines for -

surface drainage 

-
]PROGRAM 

$100, 000 
80, 000". 

BUDGET 60,000 " 

40,000 

20,000 -____ 

MAN 
CSU LABOR MONTHS 

BUDGET 50 
40 
30 "'__"_'"_"' 

_o2Q 
• 10 

Ll 



'AROGRAM SCHEDULE AND
 

ALLOCATION OF RESOURCES.
 

PROGRAM 4 - Land Preparation and Grading 

ACTIVITY 1974 1975 19761 1977 1978 

Crop yields & water 
distribution evaluated 
on fields prior to 
leveling 

Fields levelled & graded 
to precision standards 

Crop yields & 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 , 

20s 000 

XI AN 
" 

CSU LABOR MONTHS ,_,_,_ . . .. 

50 
BUDGET 40. 

3 0 . ........ l 
20-j .. ._, _ __ 



PROGIIAM SCHElIDU1,E AND
 
XLLOCATON 01' lESOUItCI.
 

PROGRAM 5 - Water Application: Methuds, Amounts :nd Schcduling 

ACTIVITY 197-1 1975 1976 1977 1978 

Evaluate surface shaping &water &
 
fertilizer placement in terms of
 
NO 3 leaching, seedling emergence
 
& physical properties of the soil
 

Determine crop yields, water dis­
tribution & fertilizer N recovery ,i, ,
 

under basin, border & furrow'
 
Irrigation in the field
 

Assemble information on water 
users associations adaptable to 
country conditions & encourage 
& assist in formation of such .1 
associations as requested by . 
host government 

Determine consumptive use at 
selected sites, evaluate consump- -­
tive use equations for major crops 

Assemble data on & determinn .. .. . . . 

incremental yield increase at ( 
growth stages of major crops to -' 

determine timing for most effi­
cient use of limited water 

Develop guidelines for water 
scheduling where flexible delivery 
is .possible 

Write a training manual for & help 
train water schedulers and 
crop planners _ 

_II.. .$120, 000 . . 

PROGRAM 100, 000 .............._" -


BUDGET 80, 000 

60, 000 

40, 000 

MAN-1 __:- . . ...
 
MONTHS
 

CSU LABOR 50-_
 
BUDGET 40 NOW­

__ _-I -__ ___ __
20.. .. i­10I. 

lfiore
Rectangle



PROA AWLaMUAT'ION OF RESOURCESG -G ntograir, of 'ater Use 'actors Into Pr ictive Co i toms
ACTIVITY 

1974 
 1975 
 1976 1977etermine crop response surfaces to 1978
 
irrigation & fertilizer on wheat,

rice. 
maize & cotton

-mendations for economically opti-Develop irrigation & fertilizer recon " mum production of wheat, rice,Maize and cotton" ­

etermine effect of seed water con­
tent and irrigation method on
seedlin 'mergence
eveiop catalog of consumptive usesand yields of crops during all

potential growing seasons 
Develop guidelines for adapting crop­ing (or otherwise attainable) water 

su lies to optimize economic return 
Determine solubilization as water 
passes through beds of rock phos-" 
phate &write report on potential orbringing nutrients & amendments tofarms in developing countries viaIrri ation water from cheap minerals
etermine best methods of cultiva­tion & application of water to heavy

clay soils for production of upland 
cro s.
etermine crop rotations & fertiliza­

tion to optimize economic returnfrom water control on heavy clay
soils. 

$100. 00 
PROGRAM .80, 000 
BUDGET 60,000 

40,000 

20,000 

MONTHS
CSU LABOR 50 
BUDGET 
 40
 

30
 
20
 

in) 

' 

• . 

lfiore
Rectangle

lfiore
Rectangle

lfiore
Rectangle

lfiore
Rectangle



PROGRAM SCIEDULE ANEI 

-%LLOCA'I'JON OF RESOURCES 
PROGRAMI 7 Watt r- Quality and Salinity Control
 

ACTIVITY 
 1974 1975 1976 1977 1978 

etermine effects of waterI
table depth, cropping sys­
tem & irrigation on salt
 

water movement and 
 I
plant growth . " 

Determine yields & stands
 
as affected by irrigation 
 "' 
with saline water and as
 
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 
.;urfaces & fragments 
•etermine pumping, canal 
.'ater & amendments forolerable Na and 	salt 

$100,000
ROGRAM
 

80, 000
 
8000BUDGET 

60, 000
 
40,000 -----­ ,,------ _ _ 

20, 000 

MAN 
MONTHS

U LABOR 	 50_ 
_ _ 

31VDGET 	 40
 
30 "
 
20 	 __ 

10 



PROGRAM SCllE)tJ1I° A 
ALLOCATION OF I.:SOUiCES 

PROGRMI C - Institutional 

Management 

and Policy Factors Which Influcnc6 

and Utilization 

Water Distribution, 

ACTIVITY. 1974 1975 1976 1977 1978 

Develop a catalog of alter­
native water user 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 

Evaluate utilization of 
water m'anagement tech­
nologies (leveling, water­
course improvement, fur­
rowing, etcj 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 

if
 

$100, 000 
PROGRAM 80,000 

BUDGET 60,000 

40,000
 

20.000I
 

MAN
 
MONTHS
 

- CSU LABOR 50 _ 
-
 l
---.BUDGET . - 40 .. '" 

30 _ 

BUDGET- ____ ____ ____I-___ ____ .20 

lfiore
Rectangle

lfiore
Rectangle



PROGRAM SCIIEDULE.1. . 

ALLOCATION OF RIESOURtCES 

PROGRAM 9 - Administration 

ACTIVITY 1974 1975 1976 1977 '1973 

Field Supervision 

Planning 

Programming 

Budgeting ( 
Personnel Administration 

Liaison 

tc. 

$100, 000 , ,
 

PROGRAM 80,000
 

.BUDGET 60, 000
 

40, 000 

20, 000 _ 

MAN 
MONTHS " 

40
 
CSU LABOR 


BUDGET 30 ,.__ __,
 
20 _,
 

10
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DETC 

4. coccuuEII REVISION NUISERPT ,Ltd-T'6,,Y DS/AGR RDA-4 
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[-931-0489"11B DSB C 08 "1 -n Farm Water Management/Utilization
 

5. PROJCiT ACTION TAKEN 9. EST. PERIOD OF IMPLEMENIATION (Extension) 
"
 

APPROVAL 
 tf
I.AutJIL0OIRONA Li o & 
CC 0 :)~I.APPROVr~f 

RI. 

0{~ ~ OA 

APPROUI:0O'l OGTr AIO APPI4PRIATE FNOSn 
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r
 

.
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Q. 4th FY LIFE OF PqGJECT
A. APPRO. N. 3rd FY 
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PRIATION 
0. GRANT P. LOAN Pt, GRANT S LOAN T GRANT U. LOAN I . LIFC O PROJECT r 


-II FN _ ___ ---_ 2059 -- *. ,NCflE-FNTAL, 2 -
F F C. 

L.,PRF r OJECTN 
2 AUTOIZDnd TARU-

TCTALS .. .. ..-- _-L.5:.-_9 _- _­

sa. INITIAL PROJEC FUNUINC ALLOTMENT RECUESTED t$SC'-! FUh0S RlESERV
"
E 

D 
FOR ALLOTMENT13. 

r S T 

tALLOTMLNT RE.7UE /,0,
 

I , F ) I
 
A. APr'III111IA 11014 fhi''.T 1 1T-I NE JC. GWA#JI 0 LOAN ) YPEO NAM 

.... SIGNATURE 

DATE
 

TOTALS O [0 LOCAL 

94 LOAOTE

OF GOODS AND SERVICES0014. SOUnCE/ORIGIN 

NAIURE OF CHANGE PROPOSEDis. FOP AI.IN4MEIITS. 

This'amendment increases the funding level of the subject project by 
$30,000 (an
 

increase from $2,029,000 to $2,059,000) and extends the life.of the project 
by
 

This funding

two months (an extension from January 1, 1978 .to February 28, 1978). 


of ape agronomist
fnirs--nd extension will allow the continuation of services 


An AID Mission funded project will then pick
and one irrigation engineer in Peru. 


up the costs for continuation of services of these two technicians.
 

FOR 
16. AUT4ORIZ 14C 

OFFICE SYIMOL 
17. ACTION DATE 

V, 
IS. ACTION REPERC14CE 

(optional) 
ACTION REFE;;ENCE DATE 

MM 00 VT 

ppC/ P1A S 
USE ONY • --
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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 University, 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.
 

T Sander Levin
 
Assistant Administrator
 
Bureau for Development Support
 

Date & e /977 

Clearance: 
DS/AGR/SWM:GCorey,J..:. 
DS/AGR:LHesser, 
DS/PPU:RSimpsoni: 1
L.A/DR iWe inbera%Ja..m-l 

DS/AGR/SWM:SEnIS:Jal:12-6-77
 

Ref:
 
1. Memo Valdez to Levin dated Dec. 5, 1977
 

2. Action Memo Hesser to AA/DSB dated Dec. 7, 1977
 



December 7, 1977
 

ACTION MIORANDUM FOR THE ASSISTANT ADMINISTRATOR FOR DEVELOPMENT
 
SUPPORT
 

FROM: DS/AGR, Leon F. Hesser
 

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:RSimpson , Date/, 

LA/DR:Weinberd ieDate4 i I),? 

DS/AR/SW:SEni-- g:jal:12/6/77:235-8877
 



22-

Clearance; 
DS/PJ 38.RsWon __D to_____ 
LA/D: rWel Date___ 

D6/A*3Isiitz3Virg:J1:12I6/77; 235-8877
 

DS/AG:K ku~nndaggeV DatejjjfJ 



EXPEDITE
 
December 5, 1977
 

MEHORANDUM 

TO : 	AA/DSB, Mr, Sander Levin, 

FROM : ,AA/LA, Abelardo V41dez 

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 is 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 foresei 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 additional period.
 

Ref No:___2-.
 

Action:_,4 	 . --


Due Date_ " .
 

Copies To:--t r
 



DATESTATE 1.11 
12/7/77ROU N P 

TO: Orgar. Initials Dae 
Name a Title Symbol Room No. Bldg. 

1. DS/AGR:KBrundage
 

2. DS/AGR:LHesser-------- SEngberg
 

3' LA/DR:FWelz
 

4. DS/PPU:Molfetto-Simpson
 

. AA/DSB:Belcher (Levine)
 
Approval For Your Information Note and Return 

As Requested x Initiel for Clearance Par Conversation 

Comment Investigate Prepare Reply 

File Justify See Me 

For Correction Necessory Action X Si nature 
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
 
Bureau.
 

Ms. Belcfier has stated that she would concur in
 
this extension if a request was forthcoming from
 
Deputy AA/LA. His request is included herein.
 

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

FROM: (Name and Org. Symbol) ROOM NO.& BLDG. PHONE NO. 

DS/AGR/SWM: SEngberD--S0 % -5 :O0,55030 235-8877 
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IC. APPROVED DUET AlAPPOPRIATCO FUNOS IS
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3rd 19 41:11 DO ?rOJ , "r..JCeT 

N. -ut I I.A. APPRO. F..l 0.- Y.... LIFE Or PROJECT C.NANC APPRO.m,&T
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GRAN' o.LOA ~CO04,111110. GRANT .A. GRAT 

LOAN T GRANT U. LOAN I LIFE OF PROJECT 
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 LIFE OF PROJCCT 

Q Iy 

(1| PROJECT FUDIr NG 7 

1.INITIAL PPOJECT rUNoIN0G ALLOTrMENT REOUI.STEDO'0!O 
1 ... I. FUNDS ES___ O Pon ALLOTMEN'T 

O.ALLOTMENT RE NO.QUEST 

A. APrNoIHL 1lI:4IA 
C GNAta! 0 LOAN TYPE NAM I . .,k"./"Jl'FS DI 

(is 

"._. SIGNATURE 

141 DATE;
 

TOTALS D 

O14. SOUnCE/ORIGIN OF GO0S AND SERVICES E9 000 ] 94 El IC.AL O0HER 

iS. FOR AMEND 'I,,TS,NATURE OF CHANCE PROFOSED 

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 services as authorized in the PAF
 

* Revision #3 for this project.
 

16. AUTNORIINO0 17. ACTION DATE 10. ACTION REFERENCE ACTION "EFEREN~CE CArE
 
FOR OFFICE SYMBOL MuD y(Optional) 'N
,.~ Itlilt!-Ib °'IODI
 

PPC/PIAS 0 v
 

AID 111101 17,1111 

http:ALLOTAt.IT


PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS 

PAR II 

ENTITY : 	 TA/Bureau 

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

PROJECT NUMBER: 	 931-0489
 

1 hereby authorize an increase in FY 77 grant funds of $8,000
 

(from $191,000 to $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
 

University for the additional six months of technical services
 

as authorized in the previous PAF (Revision #3). This ?AF 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)-4W
 
TA/AGR!LHesser
 
TA/PPU:RSimpson_
 
LA/DR:DChaij (by phone)_ %
 

References:
 
PAP Revision #3
 



A C L'4 C V p 0 '. I L u ll & V-O'I A L L IL C L O P F. I F.A N S A I O N C nO| 	 P A F W 
.PROJECT AUTUORIZATION AND REQUEST A c.Gc 	 2 0NGUMtNT CODE. 

FOR ALLOTMENT OF FUNDS PART 1 0 'Oct. 	 5 

. COUIftitNTIT TA/AGR RDA-4 . oOCU-CI, RCVISION NUMBER QhZ 

Type c, Field Service
 
S. 	 PMQJYCT NUMBEN 1? diie1) C. 0UREAt.OFFICE 7. PROJECT TITLE 11fe "un 4i thaeclter) 

S .I-UOL Ii CODlF 

'E _. ] On-Farm Water Management/Utilization
E 931-0489 ] 	 0
EST. PERIOD OF MENTATION8. PROJECT 	 ACTION TAKEN 9. IMPL 

APPROVAL 0- . NOVCo'
 

DECISION 0 t~L O~
 

VS. QimSC1 O4I:. U 17.001DFIA 

10. APPROV~IO HUOGET AID APPROPRIATF'O FJNOS 1SC510 

A. APPRO a.AR 	 TC. COO Thru 9/30/76 1st FY 77 2nd FY 78 
P.IATIOI PURPOSE 
PRIATIO4 CODE C Ct&AT 0 LOAN F CHANT C LOAN I GRANT J. LOAN L GHANT %. LOAPI 

|I| FN 141 1 953 1830 - 191 . ... 

TOTALS 1830 - 191 	 -.- . 

A~m 	 r-79OCT.C N._4C LN. 	 CL%N A"iI 
. STH FY O LIFE Oi PROJECTN.4TH rv079 

A. APPRO. _ _OP1%iA	 :CNTCR AP__
PRIATION 	 CGO.ISI 

0 RANT P. LOAN Ik GRANT S. LOAN T GRANT U. .AN 1 LIFE OF PROJECT 

2021 - ZoCREWENTAL- LO...(1) FN___ _____j - ____ 	 LIFE OF PRO.)CTy 

C. FY(31 	 i 


,; FUNOINGP.OJECT 
"|eT,,LS .. 	 ~2021 AthRZOTU.	 .
 

12. INITIAL I'ROJ.CT rUNUIN. ALLOTM-NT :Of	 UEOUSTLD 

LLTMN13_FNS______FD0. ALLOTMENIT REDUIESI NO. 

A. APrHIIIIATION 	 -

C. GleAN1 0 LOAN " TYPED NAME CIh'e.s*iH .Friva)i 

SIGNATURE 

OATE
 

TOTALS
 

L 941 LOCAL l OTHER
14. SOUfCE/ORIGIN OF GOODS AND SERVICES 	 000 

is. fOR AI.¢ENDMEITS, NATURE OF CHANG PROFOSED 

This amendment increases the funding level of the subject project by $35,000
 

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

DATE IS. ACTION REFEREN4CE ACTION RFRNEDT1S. AUTHORIZING 17. ACTION 
on OFFICE SYMBOL Do TlAo,.I) 

PPCID 1AS*I 

USE ONLY I I I I. 	 I~ fY~ 
AID Ill9.* IV71 ............................................
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PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS 

PART II
 

ENTITY 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 FY'77 funds
 

authorized will permit two agronomists 4nder 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.
 

Curtis Farrar
 
Assistant Administrator
 
for Technical Assistance
 

Date: -' 77 

Clearances:
 

TA/AGR/SWM:GLCorey (draft}'5 
TA/AGR:LHesser (dr t) 70 
TA/PPU himpson u 
LA/DR:91iaij (drafto ./ -

References
 

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

2. 	PAF (original) including supporting documentation
 
referenced therein for the subject project (attached)
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UCTZMl M KS AS XM =WCLUM UM IZIUiW STATR 101 

Rm, "A=. zoro F. hem " 

now , 'as wathoris" fw ng iv.L tor the -Varm water Manae­
m i project (31-1162) in Latin Aerica used to be 
Increased from ls$"000 to $i910000.' 

,sessions In order to impleemnt the subject projeoct the water 
amAxomnt contract (AZD/ta-C-2103) with Utah State University wa 

"ztended from Apl 1 to 31 Decber 1977 in order to prov de specific 
ut.iJiatian produete as requested by tke XLsions in Zousor, 1l Salvador 
and 1Szu. 

ftong the pr:jets *Gtiitimr was' the provision of an agricultural 
engineer to rmn in Peru until December 31, 1977 and for an agronmist 
to remin there through JTmo 30, 1977. USAI/Peni was developing an 
an-farm water m gement develoment project in the Sierra and it was 
anicipated that the mission would went to pick up the agricultural 
enginoe qsP Initiation -of that pxoject an Ja y 1, 1976. 

After develoving the project the mission and Latin America Bureau 
realised that the te hnical aristance would require at leart two'. 
sclentists and have ased that the agronomist be allowed to contius 
in Per until Decber 31, 1977, an the ?AN contract, after which he 
al would be picked up mder the mission funded program. (me 
.m -". LWW to Pwning 9/ dated 6/6/77). 

As an interf .sue, an vtmed 1Z/T ha been peoceesed to an" 
the metrot to permit continuation of both specialists in Per through
Deomber 3, 2977, although fund ,currently in the contract. ar only 
sufficient to carry thee until Octbr 1, 1977. 

Me Latin Amceoa Sureau has stated there Is insufficient tim for 
them to process a contract by Otober 1, especially since their project 
has several Issues yet to be resolved before finalA D/I a~proval will 
be. obtainued. 
116.1"ampsofoftrk. ecept foi the ix additiona& =n sithw of services 
by the agxrcimit, would remein wwhanged with both soiatiLnts develop­
ing research, dmonstratioal, and extension ogra=m to provide sierra 
fasm with better water mnagesnt. this work to necessary for 



efficiet utlizatic. of previous ?AM tunded research in a NiaaJon 
emded weter nmeSg0mt projwt. fhe budget for the reqired $35,000 
tdno Imaue.. in attached. 

.tong That you Oign the attached PAY to increase the 
mtbariaed funding LVe., for the mubJeat projeat to $191,000 a-tim 

'/MW ImJwq,.a0n/1./77 Clarancee: ,_77 

1.5/DR aDhaij 2 , o-Z f 
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UNITED STATES GOVRNMENT / , '9 -

A/I'emorand'U?;,,7, 

TO :TA/PPU, Yr. John Gunning DATn: June 6, 1977 

FROM : LA/DP, EU.ard Cc 

SUBJECT: TAB Project in Peru - On-Farm Water 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-Farm Water Management, Utah State University (USU) contract number
 

AID/TA-C-103. As you are aware, the responsibility for this project is
 

being shifted from TAB to the Peru fission in FY 1978. A Mission Project
 

Paper is currently under review by AID/Washington and approval is expected
 

soon. Hov.ever, it is not anticipated that FY 1978 funds for this project
 

will be available (alloted, obligated, and put into a contract) much before
 

the end of 1977. And therein lies the problem.
 

The project finances two Utahtate Uiversity scientists. Under the current 

TAE contract with USU, une of these scientists, Dr. Olsen, is funded through 
is covered only through June 30,December 30, 1977 but the other, Dr. Kidinan, 


1977. In an effort to rationalize this situation and to forestall Kidman's
 
to financemid-June departure, we asked TAB to amend the current contract 

both Olsen and Kid.-an through September 30 by using funds currently program-mmCd 

for Olsen for the period of July 1 - December 31. I understand that TAB is 

working on this amendment and that USU has concurred in the change. 

leaves a total of six worker months (October 1 thro,,gh
This of course still 

and Kidman) and have explored variousunfunded '.,ieDece-ter 31 for both Olsen 

ways within LA Bureau of covering this period. Unfortunately, w2 have been 

unsuccessful. As a result, it is requested that TAB consider funding these 

six ronths 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 regaruin9 
this request. 

Buy U.S. Savings Bonds Regudarly on the Payroll Savings Plan 
£OIO.lI0 

lfiore
Rectangle



- C0'NTRACT WITH AN EDUCATIONAL ISTITuION
COST REIMBUR EMENT 

'GEN 'NTNEGOTIATID CO. TRACT NO. AID/ta-c-1lO3 

FOREIGN ASSIST- I TOTAL ESTI.\ATIED CONTRACT COST 
,EGOTIATED PURSUANT TO T!. 
'NCE ACT OF 1961, AS AMENDED, AND EXECUTIVE 

$1__i,80,000.CO (Sen Article V)
.PDEIR 11223 


and Address)
CONTRACTOR (N-mc
0) J 1FQR: . Utah State University.:CTa -ccn
1ca.esearcn Services 


__"_""ROJECT NO: 

NAME
931-17-120-Li* 73 


ESUING OFFICE (Name and Adaress)
 

I.S. Department of State 
STREET ADDRESS 

-Tncy for International Development 

/C /COD/3.- BLogan, Utah 84321.
 

CITY, STATE, AND ZIP CODE
.ashingtcn, D. C. 20523 

COGNIZANT SCIENTIFIC/TECHNICAL OFFICE 
IDMNINISTRATION BY 

Bureau for Technical Assistnce 
Office of At-ric-iture ('-A./-)Issuing Office 

dAIL VOUCHERS (Original and 3 copies) " ACCOUNTINGNO. A-N AI , -"- D,... ­~~~PIO/T 931-i? -1-20--L 

-r A c.Q. International Development APPROPRIATION NO._" 2,-.
NO.ALLOTMENT 

-.... ':'Wash.-=ton.D. C. 20M23 Ao ' 

.C..:" L-. TIN DATE


EFFECTIVIE DATE 
"
April 1, 1974 Jue 

L-LL'Uh,he united biates of America, hereinafter cailed the Government, 1Cpreseilted by tU CVuI L1 .6L.4. 
Utah 

this Contract, a-d the Contractor, an educational institution chartered by the State of 

, agree that the Con:ractor shall' 
rith its principal office in Lt)_. , th 

-perform all the services set forth in the attached Schedule, for the consideration stated chcein. The :i~hrs and obli-
Provisions.

gations of the parties to this contract.shall be subject to and governed bv the Schedule and the General 
Provisions and any specifications or cther

To the extent of any inconsistency between the Schedule and the General 
or the General Provisions-nude a part .f this contract, by reference or otherwise, the Schedule ---provisions which are 

Provisions, the Schedule
shall contril. To the extent of any inconsistency between the Schedule and the General 


-shall control.
 

12 
This Contract consists of this Cover Page, the Table of Contents, and the Schedule consisting of 

ana
•-pages, the General Provisions (Form AID 1420-23C), dancd 9-73 


-ihe Additional General Frovisions (Form 1I420-23D) deted 9-73
 
UNITED STA-ES OF AM -JRCA


*NAMIE OF CONTRACTOR 
AGENCY FOR V.TERNAIONAL 

Utah State University 

BY (Sin.FA C6ntqtinri . 
aaure o autdried individ-jai) 

TYPlbR I"Vd1NTLD NA.\I-T')ORt PRi TIYN.TMEIt, 
M. K. Jepnesnn
 

CONTRACT"', tr,,. _ _V. e; __ 

Contracts O fficer DATE 

_ _ 

:DATE 
May 31, 1974 2 9MAY 1974 

.- ,AAUp 14a021A 14-71 

http:1__i,80,000.CO
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Co :act Nos AID/ta-c-i1O 

- SCOPE OF CONTRACT.ARTLE I 

not as an agent of theentity and
A. The Contractor, as an independent 

Government, shall -arnish his best efforts to complete the 
Statement of
 

Work as set forth herein.
 

This is a cost reimbursement type of 
contract for the furnishing


B. 


The Contract consists of the following:
of technical research services. 


(1) Cover Page and Table of Conteftt.
 

(2) Schedule consisting of eighteen (18) 
Articles.
 

(3) Eight'(8) Attachments 

ARTICIE II - STATE:_ENT OF VORK 

o
 
The Statement of Work applicable to this 

contract is composed

A. 


the following 

shown as Attachment A to this contract
 1. The Scope of Work O-'NA1~ a. p _ ,, ~---- ..... 
4..+# 

AL. ... 4 C i' 
.S1~-
.~01l ...Un 

"Proposal for Extending the On-Farm Management 
Research Contract between the
 

United States Agen
6y for International Development and Utah State 

University
 

1974 to June 30, 1976." Said Con­
for an Additional 27 Months from April l, 

tractor's technical proposal is herein incorporated by reference, and is
 

termed Reference A.
 

B. The Scope of Work shall have precedence over any 
other element of
 

the Statement of Work.
 

- P09IOD OF CONTRACT
ARTICIE III 


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


date of this contract is June 30, 1976.
 



Contrac. Ao. AID/ta-0-1103
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ARTICLE IV - LEVFEL OF' EFFfRT 

Personnel effort *ilA. 	It is estimated that a total of 46.5 =n-months of U.S. 

Non-U.S. Personnol'effort iscomplete 	 of WorkDerequired to the Statement herein. 

ot funded under this contract, and the estimates herein are advisory only.
 

The following is an estimate of the number of man-months required
B. 


for the indicated period:
 

April 1. 1974 through March 31, 1975 - U. S. Personnel
 

Home Office Professional 	 90.44an-months 

39.5 Man-months
Home Office Non-Professional 


71.0 Man-months
Field Staff Professional 


Field Staff Non-Prcfessional 
 6.0 Man-months
 

?OTAL 206.5 Man-months
 

.April 1. 1974 throu-h March ':,1975 - Non - U. S. Personnbl 

(Not F\nded Under Contrsct) 

Field Staff Professional .80.0 Man-months, 

Field Staff Non-Professional 120.0 Nan-months 

TOTAL 200.0 Han-months 

April 1. 1975 throurh June !at 1976 - U.F. PFFrsnne. 

Home Office Professional 	 104.6 Man-months 

Home Office Non-Professional 	 45.4 Han-months 

82.5 Man-monthsField Staff Professional 

Field Staff Non-Professional 7#5 Man-months 

TOTAL 210 Man-vionths 



_ot iinr 'n , rJ) 

FiJ3 Staff Professional 

Fie3d Staff Non-PZ.of e -ss i on al 

Total 

92.8 Man-months 

139.2 I-Nn-months 

232.0 Man-months 

The Contractor shall utilize 
the above estimates for 

performance
 
C. 


Adjustments in the level 
of effort may
 

of the Statement of Work 
herein. 


roval of the Contracting Officer.
be made with the written a~ 
1


effort above are illustrative only;The -,stim~ted 1-vqJs of 

however, the Contractor shall utilize the estimates 
to the maximum, extent 

P.cticablo in the performance of the Statement 
of Work herein. 

ARTICLE V - ESTIM!ATED COST 

A. The total estimated cost of this contract to the Government 
is
 

$1,380,000.00. The total estimated cost is the ceiling"cQst of this 
contraci
 

beyond iwhich the Government assumes no liability for costs.
 

B. Within the total estimated cost, the sum of $605,000.00 
is hereby
 

obligated for performance of the services in the period April 1, 1974
 

through March 31, 1975. Notwithstanding 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 4-1-74 throuah 3-31-75 n excess of the obligated 

amount. 

ARTICLE V1 - ?U1, ET 

A. The Budget Schedule set forth as Attachment B hereto imposes limita­

tions for reimbusemcnt of dollar costs for -individuallinc-items for the 

period of the contract.
 

B. The Contractor shall not exceed the -grand total amount set forth
 

for the budget periods, nor the grand total for the period of contract.
 

C. The firm budget represents the-total funds authorized to be ex­

pended by the Contractor In the applicabld period. 

D. The rroJect&e bud-et represents the cstim:ted costs for the.caol!cable 

period. 

E. ithin the firm budget; the Contractor m=-,djust line­

as reasonably necessary for the performance of this contract.
 

AR,,CLE Mi - COSiTS 

A. The United States doliar costs allowable under this contract shall 

be limited to reasonable, allocable, and necessary costs determined in 

accordance with Ceneral Provision 'No. 7 entitled "Allowrble Cost and Payment." 

B. Additional Provisions reGardinG non-U.S. dollar reimbursable costs
 

are set forth in Article '.! - iT-CTAL, P!.OTO'7,, and such costs shall be 

limited to reasonable, allocable, and necess-7ry costs dete-incdin accordance 

with G-nlral Provision O6. 7 entitled "Allow.bli Cost' and Paymont." 
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ARTICLE VIII - ESTABLISIN-SVIT OF OVERHEAD RATE 

A* 'Purusant 
to Ceneral Provision Clause 8, entitled "Negotiated Overhead
 

Rates," pending establishment of final overhead rates provisional payments
 

on-account of allowable 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
 

Period 
 Rate
 

From: 7--l-72 
 On Campus: 60%
 
To t Until Amended Off Campus: 30o
 

B. 
The base to which the above rates apply shall be composed of direct
 

salaries and wages. 
Direct salaries and wages include the prorated costs
 

of vacations, holidays, and but overtimesick leave, excludes premiums. Fringe 

....... bUuia1 
 as Social security, retirement, health insuranceand are 

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

ARTICL IX - FEDEAL RESERVI LETTER OF CREDIT
 

A. 
A.I.D. shall open a Federal Reserve Letter of Credit in the amount of
 

$605,000.00 available for obligation under this Contract against which the
 

Contractor may present payment vouchers. 
The amount draw, down by the Con­

tractor during any calendar month shall not exceed $50,000.00. Within the
 

foregoing ceiling amount, the amount of the payment voucher shall not be in
 

an amount less than $10,000, nor more than $1,000,000 but within the specific
 

dollar ceiling on monthly withdrawals. 
The amount drawn down, including un­

expended amounts previously drawn down, will not exceed by more than $10,000
 

the anticipated amount of expenditures for the following seven (7) day period.
 

B. The terms and conditions Govornin- the use of the FRLC are set forth
 

In Attachment E hereto.
 

http:50,000.00
http:605,000.00
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The allowable cost of perforr.ance of this contract shall include all 

allowable and allocable cos-ts which have been incurred by the Contractor 

In anticipation of this contract on or.after April 1, 1974, but prior to 

the date of the Contracting Officer's si[nature sho.-n on p..-e no. 1 hereof, 

and which, if incurrcd after the date of the Contracting Officer's signature 

would have been considered as items of allowable and all0cablo costs under 

Article VII above; provided however, That such precontract costs shall not 

exceed $100,000.00. 

ART.CI. .I - T?2'CAL IT"TI!"S - CO7?AC" i. O7FIC .r'S Z-.'U ICAIj 

A. line Contracting Officer's TecYnical Representative (COTR) for this 

contract is 1.r. Donald Plucknott. Mr. Plucknett may be contacted as follo-:s: 

U. S. Deprtment of State
 

Agency for International Development
 

TA/AGR, Y,. 3246 VS
 

WashinGton, D. C. 20523
 

Telel-hone: 202 - 632- 1006 

D. The COTH is responsible for the technical aspects of the contract 

and technical liai.son ".,th the contractor. The CC71I is also rc.-ponsible for 

the inspection and acceptance of any deliverable items or reports under the 

contract, ani such other. specific responsibilities as may be set forth in 

the- contract. 

http:100,000.00
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The COTR is not authorized to make any commitments or otherwise 

any changes w .ch
obligate the Covernmc:t, nor is he authorizcI to make 

Any such changes requested by the
ffect the provisions of the contract. 

to the Contracting Officer through the COTI.
Contractor shall be addressed 

made without the expressed written authorization
No such changes shall be 

of the Contracting Officer.
 

shown
 
C. The COTR represents the Cognizan~t Scientific/Technical Office 


on the Cover pare h'reof, and shall be responsiblie for representing that 

Office in all technical matters. 

D.- The COTR designated in paragraph A above may be-changed at any tim.e 

by Administrative amendment to this contract.
 

PE-ISO ,LAIITICLE XII -KEY 

for the perform­

replacing any of the specified 

A. The Key Personne! v:hich the Contractor sha-l1l furnish 

ance of this contract are set forth ir Reference A hereto as those indiviauals 

proposed by the Contractor. 

B. -The personnel specified as Key Personnel are considered to be 

essential to the work being performed hereunder. Prior to diverting or 

individuals, the Contractor shall notify the 

(through the COTR) reasonably in advance and shall submit
Contracting Officer 

justification, including proposed replacements, in sufficient 
detail to permit 

No diversion or replaccment, other evaluat5on of the impact on the contract. 


as set forth in Reference A, shall be made by the contrnctor 
without
 

,than 


.the written consent of the Contracting Officer, provided 
that the Contracting
 

.Officermay ratify in writing such diversion or replacement, 
and that such
 

of the Contrac in.C Officer requircd
rati fcation. shall constitute the consent 
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by this clause.
 

Sbe listing of key personnel may, yith the consent of the contractinZ
C. 


amended from time to time during the term of the contract toparties, be 


either add or delete per.onncl as appropriate.
 

ARTICLL NIII - TP0.RTS 

A. The following reports are deliverable at the time and in the form 

.required below: 

1. Research Annual Report for the year ending October 31, 1974 due
 

Report for the Year ending October 31,December 31, 1971. and Resehrch Annual 

The reports shell be sulimitted in 	accordance
1975 	due Decerer 31, 1975. 


with 	Attachmrent F entitled "Guidelines for Pieparation of the Research 

(103) 	 copies shall beAnnual Rep6rt" daitod Januaj 20, 1972. Cne hundred 

submiitted to the COTR. 

2. 	Fiscal and Administrative report setting ferth actual and cstimated 

for the period April 1, 19711 through 'March 31, 3.975. Suchc.penditurcs 


reports shall be stubmitted on or before F'ebruary. 28, 1975:
 

reouired. to submit the semi-annual annual
B. 	 The Contractor is not 

12 paragraph (a). but shall be responsiblcreport set forth in Coneral Provision 

for furnishinG the Inform..ation required by the paragraPh upon request by 

the Contracting O1ficer.
 

C. Finnl report in accordance wiith parar-r.ph (c) of General Provision 

!Io. 12. 

http:parar-r.ph
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ARTICLE XIV - ArrACI:*-:ITS 

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

are a part of this contract and have, where indicated, the full 
force and 

effect of any other provision of the contract. 

TitleAttachment 

A Scope of Work 

B Budget Schedule 

-C" General Provisions 

D Additional General Provisions 

E Federal Reserve Letter of Credit.- Terms 

and Conditions 

F Guidelines for Preparation of the 

Research Annual Report dated January 20, 19'. 

C Cost Accountin.-Standards 

H Contractor's Information Package 

ARTICLE XV - SPECIAL PROVISIO'N.S 

A. 	Project Continuity - Inasmuch as this contract provides for the contin­

under AID Contract No. AID/csd-2167,
-uation of the research program carried 	out 
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is a list which includes, 
but is not limited to, 

those items
 

the followin 

and benefits generated by contract AID/csd-21 6 7 and hereby transferred to 

this contracts
 

1. All items of property 
subject to the Government 

Furnished Property
 

clause. 

2. Employee longevity credit 
of personnel transferred 

to this contract.
 

3. Unused annual and 
sick leave of personnel 

transferred to this contracl
 

4. Service credit for the establishment 
of hone leave applicable 

to
 

personnel transferred to this contract.
 

All items and benefits 
set forth as transferred 

to this contract
 

shall be subject to the prove.siona of this 
contract.
 

Fjr EhQ purpose of paragraph 
(b) of General Provision No. 

16,
 

-
B. FauiOilent 


the Covernment shall make 
the purchase or provide 

for the lease of any motor
 

Vehicles are considered
 

vehicle'to be used under 
the terms of the coyitract. 


long lead time items, 
and as such the contractor's 

request for vehicles must
 

A
 

be made as soon as the 
need.for such vehicle 

is known to the contractor. 


minimum lead time of 120 
days is needed for any 

such furnishing of vehicles.
 

The request for purchase 
of any vehicle shall include 

all specifications for
 

such vehicle including 
make, model and required 

options.
 

Salariez and waCes paid 
to locally hired persons'may 

not, without the
 

C. 


specific written approval 
of the Mission Director 

or his designee, exceed 
the
 

level of salaries paid 
to equivalent personnel 

by the AID Mission in 
the
 

or the prevailing rates 
in the CooperatinG CountrY, 

as
 

Cooperatin3 Country, 


determined by A.I.D., paid 
to personnel of equivalent 

technical competence.
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- pOV.s1 O'

The General Provisions, shorn as Attachmient C hcreof, shall apply to 

AR", CL' I G.'.-. Ts 

this contract, .:odificat.ons to these General Provisions are set forth'
 

in Article XVIII herein. The General Provisions'are set forth in AID
 

Form 111.0-23C (9-73).
 

AMI .V, 

Additionul General. Provisions shown as Attachment D hereto, shall 

apply to this cont-act. .difications to these Arlditio;al General Provisions 

are set forth in Article VII hrein-.- The Additional Gnral PIrovision.s 

ARTICL7' 4,II - T:: GcF AL P':'S 

are set forth in AID Fo: : )ItI20-23D (9-73). 

,PC7 S'O:"SAFTICLM X:vITT - ,.:. O" . TO . 

The followi,rr additwions, de].etio~is, suppleent s end modifications shall 

affect the Cencral Provisions as indicated.
 

A. With re:.rd to General Proision ":o. 2 and in accordance .rit-h 

paragraph (a)(1) of AIWL,,ioal General Provision ':o. 3, the Contractin 

Officer here&v rIves the required approval for individuals required to travel 

. 
outside the United States; provided, however, that concurrence wit the 

and all such individ'aals is obtained inassisgnment and!or travel of any 


writin- from the. Contractin- Officer's Technical RepreEc-itative prior to
 

their acsir,-ment.and/or travel. 

to any,other clause or provison)p%Tbis approval shall not ao-1 

oA tL-s Conract with respect to Contractin-	 0rficer approvals
 

:7o. 12, sec Airle '!I. -

R. 'ito, rcsard to (:..:cral'Irovision 
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With reard to General Provision !o. 16, see paragraph 
B of
 

C. 


Snecial 7r-ovisions.Article X -


With recard to General Provision !o. 17, 
paraGraph (c), Title,
 

D. 


title of all property acqtired by the Contractor for use 	within the 

to the Contractor.transferredUnited States is hereby 

Title for all property acouired for 	use outside 
the United
 

States shall be retained by the Gover.ent. 

.33, it is otherise 
E. 	With regard to General Provision !To. 

are required or auithorized,
that -.-. _ights and measuresprovidcd henever 


recorded in the
 
-. 

all quantitics aend nslresd 

-n1.±3h zyctun eccordin- to the standards of the countr-j,
nn.!or 

continuity end ccmpatibility, and the 
metrIc 

the recui_ znts .,of' research prcrar 

scientific or engineering1 requiremerts of the contract. 

Generan! Provision :To. 5 is supple:mented so that unJess 
F. 	Additional 

lvar-g e 
othe.se approved by the Contracting cfficer orientetion 	and-/-r 

shall be required of any individual assigned outside the United 
trning 


of =ore than ninety (90) days.

States for a continuous ppriod 

16,
 
G. Bhr:sunnt to rnrrph (a)of Additional General Provision r'o. 

for use by the Contractor outside 
title is retained to all property acquired 


General Provision
 
of the United States. All other requirements of the 

remain the same. 

it. Ardditional CGneral Provision :.o. 17 is supplemNued so that all 

nimttm, the 
.,c .
corrsUonl5U m,,,r4,ii,- this contract will reference, cc 	a-m 

contract n-.bcr hereof.
 
:1o. 19.Additional Cencral Provision 

1. Thc follow is added -t 
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"19. 7hird Country and Cooperating; Countrj ::ationals." 

The componnation, leave and holida:,s, ' nllowzances and 
differcntal.s, trave!, transportation and shipment of effects for 7hird 

Country ?'ationa! (TC.:) and Cooperating Countr! 'ational (CCi) employees, 

if their use is author!.zed under the contract, .-i).l be subject to A's 

policy outlined in i.u Crder 1423.7. t is noted that unlesz otherw se 

provided, TC:'s and CC='s c-nplc,'ed under this contract are not eligible for 

allowa.nces and differentials. 

J. Att.,chenn 1' CntitlezQ" Accounting Standards is hereby 

incorporated as Additid~al Ceneral .- oVi3!on 77o. 20. 



A-. .©hm't A
 
Peco I of 2
 

On-Farm Water !anagement Research Contract
 
Utah State University
 

I. Sco',e of Work - W'ork Plan 

A. General Objective
 

The general objective of this research is to increase food
 
production in tha arid and sub-humid lands of the less developed 
countries with appropriate consideration given to increasing 
employment in the rural sector and utilizing local resources 
through the i-provement of water aa;nagement practiccs and the 
utilization of those with other good management procedures. 

B. Specific Sco-e of Work 

Utah State University shall use its best efforts in:
 

l. Development of nowledge and data on how best to conserve 
and utilize water fai-ling on the land as rain and the most efficient 
means of supplementing heeded soil moisture by a limited amount 
of irrigation .ater. 

9-. "Development of knowledge and data that can be used for the 
"economic design and construction of water conveyance and delivery 
systems, includirn structures for control and measurement of 
irrigation water, especially on the farm. 

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

i. Identification considered 
land preparation and t-rading of the various, soils in the nnajor 
climatic zones and the relationship of these factors to i.ter 
Management, erosion, water infiltration and good land use and 
cropping practices. 

4 of important factors to be in 

5. .Devcloprmznt and adartation of methods of water application, 
inclvd.ng tine and r.mounts. which are suititble and efficient for 
different soils of varying properties (water-holding capacities,
 
intake rate, etc.) with n:jor crops. 

6. Integration of these water use factors into productive 
croppifg systc.s consistent with farm size and tvailable farming
praqct r...:. 

http:inclvd.ng
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7. Development of means for increasing crop production by 

uning cmndmecnts and management practices which will 
improve water 

and soil properties and by using salt tolerant crops 
in those areas 

vhcrc iwater quality, soil salinity and exchangeable 
sodium are
 

problcms.
 

(legal,
8. The identiflcation of instltutional and policy factors 

social, economic, religious, manpower, credit, etc.), 
that influence 

the efficient distribution, managerment and utilization 
of water at 

the farm level. 

Level of Effort Guidelines
I, 


Services are now being p.orformed in, and it is 
anticipated that
A. 

services a;ill contiinue to be performed in, El Salvador. Colombia, 
Bolivia and Guatez:ala with Contractor's
Brazil, Ecuadort Chile 

professiona. personnel now located in the first 
fur of these Latin 

Americn countries. 

and subject tc the avail-
Be As IM!'s an LDYT requirements wavrrant, 

this contract, AID
ability of Pvunds rnd qualificd porsornel unlder 

:ithin the para.meters outlind in the
and the Ccntractor shall, 

in part I above, develop programs for services in other
Scope of Work 

.DC's and shall, as nceded for such p'rposes, develop 
special

selected 

"task forces" end ";orl: plans" taiiored to the needs of ID and the 

If supplem.-:ntal flunding and additional
IDC's as circumstances w.arrant. 

for special "task forces" endassignd or employedpersonncl must be 
problcm-oricntCd activities, thcn such fti'ding and 

additional person­

nel shall be provided by supplcmental agreiment. 
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ATTACIMENT B 
Budget Schedule 

Period 
FRiAii/71i 
TO: 331/75 

Period 
FR: 1i/i175 
TO:6/3 /76 Total 

Salaries and Wages $285,71i0 $387,860 $673,60 

Consultants 14,00 3,750 7,750 

Fringe Benefits 

overhead 

Travel and Transportation" 

Alowances 

• 3,160 

232,250 

16,890 

lilt,890 

59V880 

179,510 

30,130 

53,130 

103,340 

311,760 

- 85,020 

98,020 

Other Direct Costs I,990 15,380 27p370 

rquipont 

*TOTAL $605,O30 

37,360 

$775,000 

731.1110 

$1,380,003 
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FEDER'U. PESERVE. LSPT- OF _CP-rDIT MER ADVAI;C-r PAY.-Fir 

A. A;I.D. shall o en a Federal reserve Letter of Credit In 	 the anount of 

$605,6o 	 .00 avallable for obligation under this Contract aGainst which the 

the Con--Contractor may present paymnent vouchers. The auount dravm down by 


durina any calendar month shan not exceed $50,000.00
 tractor 


Within the foregoing ceiling wrount, the amount of the payn:cnt voucher shal!
 

In an amount less than $10,00, nor more than $1,000,C0 but within
not be 


the specific dollar ceiling on monthly- withdrawals. The anount dravn
 

dorn, includimg unexpended akounts previously drawn down, will not exceed
 

by iore than $10,000, the anticipated amount of expenditures for the fo.llowing
 

seven (7) d.ay p. riod.
 

3. In no event shall the. accuulated tot.l of all such pa.s 	 nt voucl-ors 

t.. ... - .tt. 	 " 

C. 	 If at any time, the Contracting Officer determines that the Contractor
 

in ex:cess of the anount or =.outs -llo":ablc
has presented p t.).xt vouchers 

In A P.nd B above, the Contracting Officer ray: (1) cause the 	Fcderal Reserve 

Letter of Credit to be su3pnded or revoked; or (2) direct thc Contractor to 

tize as, in the j -:entvithho~d submis ion of payin-nt vouchers until such 


of the ContractinG Officer, an approprlo.tc level of actuall, necessary r.ud
 

under this Contractor and/or
allo-ii:mb!c cxporniturcs has occurei or vill occur 

(3) 	 roquest tho Contractor to .rep.y to A.I.D. the amount of such excess. Upon
 

exceso e.dvc-nce
receipt of the Contracting Officer' recuest for rcpymcnt of 

py nuits, the Cont-1actor shall pro:nptly con'tact the Contracting Officer to mhe 

oultable arrc.,c:!nts for the rcpay::nt of such excess fundis. 

http:approprlo.tc
http:50,000.00
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D.o Procedure for Contractor
 

its choice for operation
1. After arranging with a co=mercial ban). of 

under this Letter of Credit and obtaining 
the name and address of the Federal
 

shall delivar 
or branch servinS the conmercial bank, the Contractor 

Reoerve Eank 
Card for Pay­"Authorized Sigature

three (3) orieinals of Standard Form 11948 
signcd by those official(s) authorized tomont Vouches on Letters of Credit 

by onReserve Letter of Credit and 
sign payrent vouchers against the Federal 

to sign.:ho has atuthorized them
official of the Contractor 


shall receive one
 
2. Upon execution of the Agreement, the 	Contractor 

certified copy of the Fedcral 	Reserve 
Letter of Credit.
 

i hall confirm with his com-nercial bwn that the 
3. 	The Contractor 

been opened and is available if :fnds 
.- nei: L.cttc. cf Cre'it h s 

arc necdci.
 

e n -c, -nie ,ontractor shall:

4. 	To receive r-ayz 

not during the'la.st five days
although normally(a) 	Periodically, 

(Form 'IJS 5401) in an origimal and 
of the ronth, prepaI'e payment vouchers 

three copics.
 
tne
copies of the voucher sipicd 	by

(b) lave the origiial und tw;o 

appear on the Standard Form 1194.
'hose sigraturels)authorized orficial(s) 


Prccnt the orGinal and duplicate and triplicate copy of the
 
(c) 


501 to his co:-..rcial t.-.nk.
Form TtJS 


copy of the voucher.
() RtDin the quadri:,plicate 

a been proccsscd, 
5. After the first pay, ent voucher (Fon TUS 51401) h 

T: nt 'vc'.chcrn l.ll not be pr.en~cd 	until exlstlns bal U.e of 
cucccl'" ':.­

neo.Is.
 
beVe ;-io i,.:Uf1'icint to :-.20t cu'rent 

previcils p.yjxn'o bee1vj)c or IO 

http:the'la.st
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In prcparing the pyent voucher, the Contractor 
assiens a
 

6. 

voucher number in nuirzrical sequence beginning 
with I and continuing in se'qucnce 

on all subsequent pa-yrcnt vouchers submitted under the 
Federal fReserve L.Atcr of 

The current status of the pertinent Federal 
Reserve Letter of Credit 

Credit. 


Fundo shall be presentcd on the reverse side of 
the last two copies of'the Form
 

TUS 5401 in the following forrat:
 

Cash on hznrd prior to preceding advance
 

iwmunt of last advance on TUS 5401 11o.
Plus 


Less 1 ayients subsequent to Last advance ".
 

hzn4 prior to receivinG current
Ecimis cash on 

ad-mecC on %JS 5.01 I!o.
 

sh1 be prepared and subri.t'%C& qtrte rly
7. 	 A repot of cp-.-ndl tres 

"Public Voucher 
This report, subm-.'tted on St,-nda rd Forn 10M4, 

to the Controller. 

supported by cCtific1aC,Z..i Pcrsonal" ch'.1l be
for Pirch.mCsj and Services Other Th 


shall !nave
 
listing of vithdrav.is and documsentation as requircd. This rcotort 


attached, as a rnini':Xf, an itemization of exTenditures and shall identify frrns
 

ar.ount of the approved 	budzets
'ith the total obliratedexpended in accords5.nCe 


ta-iJng into account the limitations imposed therein.
 

is revieved
 
8. 	The report of ex.penditures on Standp.rd Form 1031 

and any improper disbursement is disallowed. 
Contract provisions,agpinst th2 


directed
for the disalloancC and isreasonThe Contractor is notified of the 


next periodic report of expenrliturcs to reflect the disallowance
 
to adjust the 

Lyment voucher q.ainst 	the Federal csc"nvo Letter of
 
and tq reduce its next 


Unt of thedi !.:allonance.
Cr:ct by t1.: 


http:Standp.rd
http:vithdrav.is
http:AD/t--3-.63
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P. Simult-wieously with the submission of the report of expenditures., 

the Contractor cub-nits to the Controller a status report on the Federal Reserve 

Letter of Credit as of t'e clone of the period covered by the report of e:pendl-

The report is prepared in the follow;ing formt:--t i s. 

Federal Reserve Letter of Credit Vo. 

through
period from 

A. Letter of Crcilit Iosition i"]. Cash Position 

3. Curent amournt of FI:LC 
(ineludi:. a,endnients) 
threouh reportin- 1-eriod 

. Piyment Vouchers on 
Letter of Credit pre-

S. Cash wn hand at bcgin­
3 ing of I'hricd 
13. |'ius: unsh drawn durng 

Period 

$ 

| 

sented (Form 1US-S01): 
a. 

b. 

Credited prior to re­
portinc peti,.d
Credited during re-
Portir period ViA 
TUS-s401 Vrouher 

$. _3. Plus:.refunds, rebates or 
other %mounts received. 

... 0tothe extcnt aliocnble to 
to disbursenicrits eharged 

Ho. .. . through against this F'I.C 

Inclusive _$ _ _4. Total cash available (sum 

C. Presenit(d but n:ot 
credited durir.t: report 

"of. 1.2.and 3) d 
S. Less: disbor rnts du. 

via TUS-5.-OI's num- ofnperiod ,­
hercd ____ __nce G_. of ca.sien hnnd 

throuth - in. .b % ,.qa.w ." *** 

Inclusive $ uiod $ 
3. Total of all Pnyment 

Vouchers 3ains FI:LC 
credited or P.iouted S 

7. Estimated nunher of days 
requirements covered by 
balance Oil ha4 (Item G 

4. )lalar..e of Fi:[.C 
drr.wn or icquc.,-,vJ 

not 
this 

above) 
-)ayS: 

icportint: period £ 

.efrund of Exces, 	 rncs 

have been settled under this Contract cend the Contractorl. 	 If all contt 

request for repayment of excess 
:falls to cc:ply with the Contracting Officer's 

shall h-%ve the riCht, oithe"(cov.rnmentFederal Pescrvc Letter of Crcdit fw1s, 

eserve

the Contractor to 	%1 

4Aihhold p.yr.ent of Fcderaz. 
other contracts hold by 

refi:burse:r.ents due the Con-
Letter of Crcdit or other adv.aces rud/or vithhold 

cxcess bcin& held by the Contractor.t)mctor I: 'he c'.ovnt of the 

64 M 
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2. If the Contra.ctor is still holding excess Fcdcral Rlescrve Letter 

of Credit funds on a g..nt, contract or similar agreement under which the 

work has been complcted or terminated but all costs have not been settled, 

the Contractor agrees to: 

(a) Provide within 30 days after requested to do so by the 

Contracting Officer, a breahd,.., of the dollar wrounts which have'not been 

settlcd betucen the Covemjicnt and the Contiactor. (The Contracting Officer 

vill assumc no costs are in dispute if the Contractor fails to reply within 

50 days.); 

(b) Upon iritten request of the Contracting Olficer, return to the 

Goverivnent the suw. of clollars, if any, which represent the difference between 

()) 'he Ccntractr' s wxi-x position on cJF!-,::d cost!. -.hich have not been 

reimburscd an, (2).the total amount of uncxpc.nw.1-d funds wh ch Iave been advanc:d 

under the Contract; and 

(c) If the Contractor fails to coyrply :ith th. Contracting Officer's 

request for repayment of excess Fedecal Reserve Letter of Credit funds, the 

Covenrment shall have the right, on other contracts, grw.nts or sir'ilar aGrecmr.nts 

held with the Contractor, to withhold py..ent of Fcderal Reserve Letter of Crec.it 

or other advances and/or withhold reimburscm:ents due the Contractor in thc arou-At 

of the excess being hold by the Contractor. 
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January 20, 1972
 

GUIDELINES FOR PREPARATTON 

OF THE 

RESEARCH ANNUAL REPORT 

The attached guidelines suggest the
 

format and the detail for annual research
 

reports that are required in all research
 
The research contractor will sub­contracts. 


mit thirty-five copies of the report with
 

appendices to the A.I.D. Project Manager.
 

The A.I.D. Project Manager will submit two
 

copies tp TAiRUR and two copies to the A.I.D.
 

Reference Center.
 

'-C....•The outline shuul6 pLaVy uzUl 

,contractor in preparing the report, ard
 

provide an improved basis for annual project
 

reviews. The contractor is encouraged to
 

develop a self-contained report outlined
as 


below in approxirately fiftean double-spaced
 

pages. Additional materidl may bo annexed
 

as necessary for a comprehensive voport.
 

The fifteen page report is Intend,:d to
 

provide a bareboies statement of the effec­

tiveness of research resources and methods
 

in producing research results according to 

annual work plans, and the significance of
 

these research results for the solution of
 

the pioblem being adaressed. Annexed material
 
asser­is esenrtial for a critical review of 


tions regarding findings, significances etc.
 



REPORT SUMARY l/
 

A. 1. Project Title and Contr.ict Number:
 

2. Principal Investigator, Contractor and Mailing Address:
 

3. Contract Period (as ianended): 2/ from -to
 

4. Period covered by Report: from to
 

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

.6. Total expenditures and obligations through previous contract year: 3/
 

7. Total expenditures and obligations for current year: 3/
 

8. Estim.ted expenditures for next contract year:
 

B. Narrat.ve Summary of Accomplishments and Utilization
 

(In this space provide a'concise
 
statement of the priincipal accomplishments 
'during (1) the period of the report and
 

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

This information does not stubstitute for
 

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

http:Narrat.ve


Statistical information (Itm A) and 
the
 

1/ 	 ,,Report Sumary": 
Narrative Summary of AccoUnplishments (Item B) should be y 

This page will be 
for general 

- andreported on a sitgle 
page. 	

t purposesa 

as well as project managcc. 

should be written 
for a general rather 

than a technical
public use 

audience.
 
Report theoriginal
 

Contract Period (as amended): 

item 3 -

the contract and 
closing date as 

prescr.ibed by the
 

date of 


contract or any amendment 
thereto.
 

These items refer.tc 
expenditures including
 

are 	the
 
3/ 	items A 6-8: Obligations 

firm obligations 
by the contractor. i.e., subcontractst 

contractor's legal~but 
unpaid comitments, 

and 	other related 
accruals through
 

is one
purchase orders, 

et c..; 	
A ,,contract year" 

the 	end of the reporting 
period. 


contract.dates of the 
anniversarYbetwCeei 

http:refer.tc


ANNUAL RESEARCHl REPORT 

A. Ceneral Dac:round 

Prepare a concise statement that provides the background

and rationale that led to the initiation of the project. This
 
sunmmary should state the nature and importance of the problem

to which the research is addressed, and the rationale that
 
links the research activity to the problem.
 

B. Statement of Proecct Oblectives as Stated In the Contrnct 

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 
the 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.
 

C. Continued Relevance of Obiectives 

Does your research to date, or other circumstances, indicate
 

Z.----------------r----------
 - nQ grrald1nihcontract? If so, in what respects?
 

D. Accomolishnmnts to Date 

1. Findings: Provide a statement of the principal aifd­
significant findings and other accomplishments for the reporting
period as they relate to the znticinited results in the _year's

work pl!an. (Soe initerial for the year similar 
 to thatRequ Led 
in G.l. below for the ccming year.) 

Discus: 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
ence to existing knowledgc, recont research findings by others, 
and cumulative findings and accomplisunents of this project. 

Also discuss side effects of the work, posXtive or negative.

For example, do the findin: a, to date suggest u..xpected c': ll1ications
for the application of findings; do they suggest the need for more 
direct appr achts to the problem than were originaaly anticipt :d; 
or is the research dcvelopin. information and insit;hts not expected 
in the scope of the work? 

Sui:rmnrie bricily tihe vi.:IcU 0i10 alaIlysiS LLIt
 
support the f(indings cited above. To 
 permit a critical analyniis of
the vvid-,,vc .,aa an:al ys vxpatui as rcsc,.,ac.y I', an appendix to 
erich c'oly of the:: ruptc.' 

I 
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State briefly any significant modifications
3. Research Design: 
made in the research design prior to the 	current reporti-g period.
 

Are the pr-.sent techniques, instruments or mode of ioquiry
 

for the study design? In viev, of the
appropriate at.J/or optimal 

findings of the past year or your experience with the reb.earch
 

measures employed, do you recommend modifying (1) the research
 

design or (2) research techniques? For exaniple, have there been
 

special problems of data availability, sampling, data processing,
 

Have research findings revealed
or ineffective techniques? 

technical relationshirs thZit su-gest a continuation of present
 

the:' suggest" a new approach?
methods or do 

E. Dissemination and 	 Utilization of Research Results 

1. Briefly describe efforts made under the contract to disseminate
 

the results of the research project. Attach as appendices two lists:
 

abstract not exceeding 200 words of
(1) a bibliographic list and an 


papers and publications developed under the concract and (2) a 

list of short statciments that identify cach known use of materials 

by tLhe project for seminars, conferences, translaitions, orproduced 
for speeches, policy staterments, etc.as background mtccial 

2. 	 Cite ev ncn and r.ises ,no-.-n to you that findinigs of the
 
the us., or buti, in
research project are neing useco 2n LUs, 

training, direct applicaticn to the pr-ilem, etc. 

or more3. Has the exoerienre of the past year su--.sted new 

effective ways to expand the use of rescarch results? If so, 

discuss the experience and as appropriatce include proposud steps 

in 	 the work plan (Iteci G below). Indicate whether your proposals 
or can be carried out under current provisions of the contract, 

would require nc:: contract arrangements by A.I.D.
 

and nature of considcrations to involve LDC4. Discuss the extent 
persoanel and/or institutions as an appropriate aaCivity of the 

project. If jucgcd appropriate, discuss the kind and" extent of LDC 
(b) the execution of theInvolve'.cr1r in (a) plaaiiinc the project, 

field work, (c) the amalysis and reporLing of results. Plans to 

I1)"s in the future should be reflected in the work plan in
involve 
Item G (4) below. 

publications, seminnr5. 	 Under separate cover forward four copies of 
and other materials representin?: efforts to

reports, translations 
of thedisseminate results of the rescarch prbjcct, i.nd evidence 

or institutons.results being utilized by LIDC or U.S. people 
' * * ".d rwt'ctorcv,. U~':.s_F. Sta tr .n'n. of F': "'...t4'r"?. ' ' .... '' .. ­

the budeL Iplam for Lhe ye;,r. This. stattu.i0e1L should show expendit u r e 

(1) nosjnr |11 tl'II (personntel, eqtp:.Wut.
and o!,H1i.ations for ¢..i or the 

, .l .h,,nt, or u r"
travel, etc.) acccrilit' t. (2) thn ,,cj,' ..* at,'': :" t.h: i. had ', .-	 . ,:,.; I tory . . ,':' :"*. 
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Identify significant problems or aczomplishments in the progress
 
of the project related to the volume, effectiveness, 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 
envirorutient, etc. 

C. Work Plan and Budqet Forecast for Cominng Year 

Taking into consideration the past year'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 acco.mplishnent'for- th'e'coming~year. 

2. procedures to. be used and activities to be carried
 

Out. 

3. significant factors that you anticipate that will
 

promote or impede accomplishm.ents. 

4. a plan for dissemination r-d utilization of the 
\expected results oi the research in the U.S. and in
 

LDCs as applicable.
 

5. a budget statment that shows planned exp~nditures 
for each of the major inputs (personnel, equipment,
 

travel, LDC involvement, etc.) according to the
 
aremajor accomplishments, or work targets that 

planned for the coming year's work. 

11. Apocndices 

Reports of technical data aund analyses (Par. D. 2)
 
papers and'publications
A bibliographic list with ab'sLrazts of 


(Par. E. 1)
 
A list of uses made of research findings and reports (Par. E. 1)
 

Other appendices as appropriate.
 



Contract No. AID/t-c-'lO3 
ATTACIDOM G 

ADDIT IO' Al. 
GENERAL PROVISION N-3. 20
 

COST ACCOUNTING STANDARDS
 

Board has prescribed rulLs 
(a) Unless the Cost Accounting Standards 

contract from standards,the Contractor or this or regulations exerptin'; 
rules, and regulations promulgated pursuant to 

50 U.S.C. App. 2168
 

the Contractor. in connection with this
 
(P.L. 91-379, August 15, 1970), 

contract shall :
 

(1) By submnission of a Disclosure Statement, disclose 
in writing
 

required by regulations of the Cost
 his cost accounting prac-ices as 

The required disclosures must be made
 Accounting Standards Board. 


prior to contract award unless the Contractilig Officer provides a w.ritten 
in accordance

notice to the Contractor authorizing postaward submission 
Board. The practiceswith regulations of the Cost Accounting Standards 

as the practices currentlydisclosed for tis contrcit shall be the same 
on all other contracts and subcon.tracts being per­

disclosed and applied 
and which contain this Cost Accounting Standardsformed by the Contractor 

the Disclosure State;nent to indicate
clause. IF the Contractor has marked 

or financial information which
that it contains trade.secrets a:nd comnercial 


is privileged and confidential, the Disclosure Statement will be protected
 

not be releascd outside of the Governmert.
and will 

{2) Follow consistently the cost accounting practices disclosed pur­
contract performance

•suant to (1), above,in accuulating and reporting 

6ost data concerning tnis contract. If any change in disclosed practices
 

made for the purpo;es of any contract or subcontract subj~ct to Cost Account­
rust be applied. pruspectivelying Standards Board require:'.ents, the chanie 

be amended accordingly.
to this contract, and the Disclosure stateient must 

If the contract price or cost allowance of this contract is affected by such 
in accordance with subparagraph (a)(4)

changes, adjustinret shall be made 
or (a)(5), belot,, as appropriate. 

(3) Co,mply wilh all Cost Accounting Standards in effect on the date 

of award of thi. contract or if the Coitractor has subixtted cost or pricing 
agreement oi price as shown on the Contractor'sdata, oi the date of final 

The Contractor shallsigned certificate (f,current cost or pricing data.
also comply with ,jny Cost Accouting SLandard which hereafter becooes 

or subcontract of the Contractor. Such cor.plianceapplicable to a contract 

shall be required prospectively froni the date of applicability to such
 

contract or subcontract.
 

(4) (A) Agree to an equitable adjustf:ent as previded in the Changes 

clause of this contract if the contract cost is affected by a Disclosure State­

mentchanne which the Contractor is required to mal:e pursuant to (3), above. 
I, " ,e : .c:,-r . nn ':::in reTuire.: o fie a :. .. , 

r r . ,,* . J.. ':'L t3 (.t) Z i f-":" r'!: ti....,tbeI 
to.an equitab,le adjusu:mni sihall similarlY be agreed 



(B) tReg.tiate with the Contracting Officer to determine the terms 

and conditions und .r which any Disclosure Statement change other than 
A change to a Disclosure State­changes under (4) ,A), above, may be made. 


propos'd by either the Government or the Contractor, provided,
ment may be 
however, that no a,;reement may be made under this provision 

that will
 
under this contract.the United Statesincrease costs paiJ by 

price or cost allowance,(5) Agree to an adjustment of the contract 
comply with an applicableas appropriate, if he or a subcontractor fails to 

or to follow any practice disclosed pursuantCost Accounting Standard 	 to 
above, and such failure results in any

subparagraphs (a) (1) and (a) (2), 
Such adjustment shall provide


increased costs paid by the United States. 

for recovery of the increased costs to the United States together with inter­

est thereon comnputed 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 effected. 

(b) If the parties fail to ag-.'ee whether the*Contractor or subcontractor 
has 	complied with an applicable Cost Accounting Standard, rule, or regu-


Board as adjustment
lation of the Cost Accounting Standards and to any cost 
agree shall be a dispute con­demanded by the United States, such failure to 

cerning a question of fact within the meaning of the Disputes clause of this 

contract. 

(c The Cointractor shall perinit any authorized representative of thn 

head of the agency, the Cost Accounting Standards Board, or tne Lomp­

troller General of the United States to examine and make copies of any
 

docuoients, papers, or records relating to compliance with the require­
ments of this clause. 

include in all negotiated subcontracts 	 .:hich(d) The Contractor shall 
he enters into the substance of this clause except paragraph (b), and shall
 

require such inclusion in all other subcantracts of any tier, except that
 

this require:ient shall apply only to- negotiated subcontracts in excess of
 

$100.000 where the price negotiated is riot based on: 

or market prices of conmmiercial items sold(1) Established catalog 


In substantial quantities to the general public; or
 

(ii)Prices set by law or regulation.
 

NOTE:
 

shall be required to submit their Disclosure State­1. Subcontractors 

ments to the Cintractnr. However, if a 	subcontractor has previously 
submitted his Visclosure Statement to a Government Contracting Officer
 
he may satisfy that requirement by certifying to the Contractor the date
 

of such Stateiient and the address of the Contracting Office..
 



2. Inany case where a subcontractor 
determineS that the Disclosure
 

Statement inform3tion is privileged 
and confidential and declines to pro­

vide it to his Contractor or higher tier 
subcontractor, the Contractor may
 

authorize direct stitmission 
of that subcontractor's Disclosure 

Statement
 

Contractor was required to
 
in
to the same Governr;2nt offices 

to which the 
Such authorization shall 

make submission of his Disclosure 
Statement. 

provided in paragraph (a) (5) of 
no way relieve the Contractor 

of liability as 


In view of the foregoing and 
since the contract may be subject
 

this clause. 

to adjustment under this clause by reason of any failure 

to comply with
 

rules, regulations, and Standards of the Cost Accounting Standards 
Board
 

the Contractorit is expected thatsubcontracts,in connection with covered the" sub­
in each such subcontract requiring

a clausemay wish to include Ho%.;evcr, the inclu­
contractor to appropriately 

indemnify the Iontractor. for negotiationthereof are mattes 
sion of such a clause and the terms 

the Contractor and the subcontractor, provided 
and agreemnit between 
that they do not conflict with 

the duties cf theContractor under 
its con­

that any subcontractorIt is also expected
tract with the Goverpnment. 

generally require substantially
indemnification will

subject to such 
slimiliar indemnification to be submitted by his subcontractors.
 

of Part 331 of Title 4, Code of 
in Sec. 331.2defined(e) The terms have the same meanings herein. 

(4 CFR"ulations 331.2) shall
Federal Re means "any subcontract 

dlined, ,,n--g-)tiated subcontract"As there by a Contractor or subcon­
except a firm fixed-price subcontract made 

firms not associatedat least two
after receiviig offers fromtract-r V1 t: .Witil CaciI uL=, o, C ;.....t . ..cr S_ .. 

all competing firms is i6_ntica.l, (2) price is the only 
solicitation to from among the competingthe subcontractorconsideration in selecting

the lo,est offer received in compliance with
 
firms solicited, and (3) 


those solicited is accepted."amn.on
the solicitation from 

(End of Clause)
 



0 T CONTRACT WITH AN EDUCATIONAL INSTITUTION$REIMBURSEMENT 
NEGOTIATED CONTRACT NO. .. Dza-e-l1O0\R IN''ERNATINAL )"-EVI-.OP.MIENT 

'IATrD PURSUANTTO "iI'1£ FOREIGN ASSIST-
JOINACT'OF1961, AS AMENDED, AND EXECUTIVE: 

ORDER 11223CONTiRACT-i:OR: 

-OhnReT re 

PROJECT NO: 
0q1-19t. O-/
,0-73NAME"
 

ISSUING OFFICE (Name and Address) 
U. S. Department of State
 
AGency for Internetional Development 

SEP/C11/COD/TAB 

Washington, D. C. 20523
 

ADMINISTRATION BY 

Tasuitnir Mi cr 
MAIL VOLJCII.RS (Original and 3 copies) 
TO: Agencq for International Development 

SElR/!/CSD

.lashin-ton, D. C. 20523 

EFFECTIVE DATE 

April 1,_1974 


TOTAl . ESTIMATED CONTRACTr*CS 

X ,9.. S..J i(N(,ame andh q
o,.--ff/ * '.dlorado State University ! 

o Contracts and ns Office 

STREET ADDRESS 
Fort Collins, Colorado 80523 

CITY, STATE, AND ZIP CODE 
COGNIZANT SCIENTIFIC/TECHNICA L OFFICE 
rureau for Technical Assistance
 
Office of A~rricultvre ,..
 
ACCOUNTING AND APPROPRIATION DATA
PIO/T NO . 1 1 ! ,-. ..:'./ '...':" -_
 
APPROPRIATION NO. 
 __-_;____ 

ALLOTMENT N9 ! L1NP.-OO.-2. ­
Ai-.)UH"I: 155,12.0 

ESTIMATED COMPLETION DATE
 
Jwle 30, 1.976
 

The United States of America, hereinafter called the Government, represented by the Contracting Officer executing

this Contract, and the Contractor, an'educational institution chartered by the State of Colorado
 
with its principal office in, Port Collinas, Coloreado 
 , agree that the Contractor shall
 
pcrform all the services set forth in the attached Schedule, for the consideration stated therein. The rights and obli­
gations of the parties 
to this contract shall be subject to and governed by the Schedule and the General Provisions.
 
To the extent of any inconsistency between the Schedule and the General Provisions and any specifications or other
 
provisions which are made a part of this contract, by reference or otherwise, the Schedule or the General Provisions
 
shall control., To the extent of any incunsistency between the Schedule and the General Provision. 
 the Schedule 
shall control.* CgRTTIFD A TRUCpPY TRIS3 

This Contract consists of this Cover Page, the Table of Contents, ahad the-Sul---o-n-sis'ting of.
 
pages, thie General Provisions (Form AID 1420-23C), dated 9-73 
 ..- and
 
he Additi.ona General Provisions (Form 1420-23D) dated 9-73
 

NIAME OF CONTRACTOR UNITED ST 'ESOF AMERICA
 
Co2orado State University ... AGENCY/OR. IN'E NATIONA I;-


b/D. LOP.\ :N_T
 
13 fat dein ia O BY of crng-O' ry6-_ ___ 

TYPED OR PRINTED NAME 
 TYPED Oll!NTEI. d ............... 
Galen 3.,Frantz . P -'-­

"1TLE ' "CONTRACTING 
 "F IICER
 
6ontracts nnd Grqnts Adninistrator.­

19"/F
MATE (_73" 

,-,,D 1td0-2A 16-731 . .. 

http:VOLJCII.RS
lfiore
Rectangle

lfiore
Rectangle

lfiore
Rectangle

lfiore
Rectangle

lfiore
Rectangle

lfiore
Rectangle



Contract ITo. hID/ta-c-1100
 

ARTrCJ1' I - SCOP' OF c0:".,CT 

A. The Contractor, as an indeendent entity and not an an agent of the
 

Goverment, shall. furnish his best efforts to complete the Statement or
 

Work as set forth herein.
 

B. This is a cost reimbursement type of c'ontract for the furnishing
 

of technical research services. The Contract consists of the followirng:
 

(1) Cover page and Table of CPntents,
 

(2) Schedule consisting of eighteen (18) articles,
 

(3)" Nine.(9) Attachments
 

ARTICLE II - STAMT4Ef TT OF WORK 

A. The Statement of Vork applicable to this contract is composed of
 

the followring:
 

1. The Plan of Work showm as 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 Management Research to
 

Improve Crop Production in Developing Countries." Said Contractor's technical
 

proposal is herein incorporated by reference.
 

3. The supplement to the Contractor's proposal as contained in 

Colorado State University letter dated April 5, 1974 as excerpted in 

pertinent part and set forth in Attachment B hereto. 

1. Document entitled "Technical Approach and Plan for Impiementation
 

of On-Farm Vlater Management Research in Arid and Subhumid"Lands of the Less 

Developed Countries," which document as submitted by the Contractor's letter 

dated April 5, 1974 is herein incorporated by reference.
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B. The Plan of 1.ork. shall have precedence o.oer a:W other element of 

the Statement of W'ork. 

ARTICLE III - PIOn OF CO.?ACT 

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

date of this contract is June 30, 1976.
 

ARTICLE IV - LTV.L OFF1FORT 

A. It is estim.ated that a total of 448.7 man months of effort will be 
required to complete the Statement of W'ork herein.
 

B. The follo:ing is an estimate of the number of men-months required 

for the indicated period: 

pril 1, 1974 throV,-'h March 31 1975
 
Rome Office Professional 
 33.0 Man-months 
rome Office "bn-Profe.-sional 91.2 !.:'an-months 
Field Staff Professional 
 76.0 Mn-months
 
Field Staff ;[on-Professional 00.0 Van-moniths 

Total 200.2 Man-mont!hs 
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April1195hruhJ~3019.
 

Home Office Professional 

29.0 Man-months
 

Home Office Non-Professional 
114.5 Man-months 

Field Staff Professional 

105.0 Man-m6nthsField Staff %on-Professional 
02.0 Mn-Months 

Total 
 248.5 ilan-monthsC. 
The Contractor shall utilize the above estimates for performance
of the Statement of Work herein. Adjustments in the level of effort maybe made with the written approval of the Contracting Officer.
 

ARTICLE V 
 - EST%ATED COST 

A. The total estimated cost of this contract to the Government is
$1#306,592.00. The total estimated cost is the ceiling cost of this contract,beyond which the Cvernment 
assumes no liability for costs.

B. 
Within the total estimated cost, the sum of $56 5,712.00 is hereby
obligated 
for performance of the services in the period Aprfl 1I,through March 31, 

1974 
1975. Notwithstanding the ceiling amount set forth inlaragraDh A. above, the Government shall assume no responsibility for costs 

http:5,712.00
http:1#306,592.00
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*nexcess of the obligated
 

,/0ciirred in the period 
4-1-74 through 3-31-75 

amount. 

VI - WDETARTICLE 

The Budget Schedule set forth 
as Attachment C hereto imposes limita-

A. 


tions for reimbursement of 
dollar costs for individual 

line-items for the
 

period of the contract.
 

B. The Contractor shall not exceed 
the grand total amount set 

forth
 

for the budget periods, nor 
the grand total for the period 

of contract.
 

The firm budget represents 
the total funds authorized 

to be ex
 

C. 


pended by the Contractor 
in the applicable period.
 

The projected budget represents 
the estimated costs for the 

applicable
 

D. 


period.
 

Within the firm budget, the 
Contractor may adjust line 

item amounts
 

E. 


as reasonably necessary for 
the performance of this contract.
 

COSTS REI4I3URSABLE
ARTICLE VII -

The United States dollar costs 
allowable under this contract 

shall 

A. 


be limited to reasonable, 
allocable, and necessary cost's 

determined in
 

entitled "Allowable Cost 
and Payment." 

accordance with General Provision 
No. 7 

Additional Provisions regarding 
non-U.S. dollar reimbursable 

costs 

B. 


SPECIAL PROVISIONS3, and such 
costs shall be
 

are set forth in Article 
V ­

determined in accordance 

limited to reasonable, allocable 
and necessary costs 

with General Provision No. 
7 entitled "Allowable Cost 

and Payment." 
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vIII- EST.ULIS'E1T OF OVEIMAD RATS 

8, entitled "Negotiated Overheal 
to General 	Provision ClauseA. 	 Pursuant 

of final overhead rates provisional payments 
Rates," pending establishment 

on the basis of theshall be made 
on account 	of allowable indirect costs 

following 	negotiated provisional rates 
applied to the base set forth In
 

paragraph VIII B below: 

Provisional rate 

R "
 
-Period 


On Campus: 6W)
From: 7-1-69 

Off Campus: 237


To : Until Amended 


B. The base to which the above rates apply 
shall be composed of direct
 

salaries and wages including costs of vacation, 
holiday and sick pay, retire-


Dment costs and 6v'ertite premiums. Those fringe benefits applicable to direct
 

salaries and wages are treated as direct 
costs.
 

MERIV LTTER~ OF CI7DIT
ARTICLE 	 IX- 771Y-M1.T 
A.I.D. shall open a Federal Reserve Letter 

of Credit in the amount of
 
A. 


against which the
for oblipation under this Contracq

4565,712.00 available 	 by the Con-The acount draiun doun 
Contractor may present payment vouchers. 

shall not 	exceed $50,00 0.00 
tractor during any calendar month 

of the payment voucher sh.allthe amount
Within the foregoing coiling. enount, 


not be In an amount less than $10,000, nor more than $1,000,000 but within
 

on monthly wirthdrawals. The amount drawn
the specific dollar ceiling 

will not 	exceed 
down, including unexpended amounts previously drawn doim, 


by more than $10,000, the anticipated amount of expenditures for the follauln,
 

thirty (30) day r'riol. 
of the FRI/ are set forth
use

B. 	 The terms and conditions Governin, the 


F hereto.
In Attachment 

http:4565,712.00
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TMe allo-,mble :ost of performance of this contract shall include all
 

allowable and allocable costs which have been incurred by the Contractor
 

In anticipation of this contract on or. after. April 1, 1974, but prior to 

the date of the Contracting Officer's si-Gnature sh&.r on page no. 1'Ihereof, 

and which, if incurrcd after the date of the Contracting Officer's signature 

would have been considered as items of allowable and ailocable costs under
 

Article VII above; provided however, that such precontract costs shall not
 

exceed $100,000.00.
 

ARTICLE XI - TECHMCAL DM.ECTIO1IS" - COQ"RACTITG OFFICER' S TEC.T. ICAL 

REPSEI TATIVE 

A. The Contracting Officer's Technical Representative (COTRI) for this
 

contract is Mr. Douald Plucknett. .11r. Plucknett may be contacted as follows:
 

U. S. Department of State
 

Agency for International Development
 

TA/AGR, Rm. 3246 NS 

Washington, D. C. 20523
 

Telephone: 202 - 632- 1036
 

B. The COTn is responsible for the technical aspects of the contract
 

and technical liaison -.th the contractor; The CCTR is also re-ponsible for
 

the inspection and acceptance of any deliverable items or reports undcr the
 

contract, and such other specific responsibilities as may be set forth in
 

the contract.
 

http:100,000.00
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not authorized to make any commitments or otherwiseThe COTR is 

any chances which
obligate the Government, nor is he authorizea to make 

Any such changes requested by the affect the provisions of the contract. 


Contractor shall be addressed tothe Contracting Officer 
through the COTR.
 

Wo such changes shall be made irithout the expressed 
written authorization of
 

the Contracting Officer.
 

C. The COTR represents the Cognizant Scientific/Technical Office 
;shown 

on the Cover Pare hereof, and shall be responsible 
for representing that
 

Office in all technical matters.
 

D. The COTR desienated in paragraph A above may be changed 
at any time
 

by Administrative amendment to this contract.
 

ARTICLE' XII - MY PERSOIEL 

A. -The Key Personnel which the Contractor .shall furnish 
for te perrorm­

ance of this contract are set forth in Attachment B 
hereto as those individuals
 

proposed by the C.ontractor.. 

The personnel specified as Key Personnel are considered to be'
B. 

work being pcorAmed hereunder. Prior to diverting or essential to the 

replacing any of the specified individuals, the Contractor 
shall notify the
 

Contracting Officer (through the COTR) reasonably 
in advance and shall submit
 

justification, including proposed replacements, 
in sufficient detail to permit
 

No diversion or replacement, other
 evaluation of the impact on the contract. 


shall be made by the contractor without 
than as set forth in Attachment B, 

the written consent of the Contracting Officer, provided 
that the Contracting
 

in writing such diversion or repl-cemcnt, and t'=at s:ch 
Officer may rati.l, 

slall 'constitute the consent of the ContractlinG. Officer rrquIred
ratification 
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by this clause.
 

C. The listing of key personnel may, vrith the consent of the 
contracting
 

parties, be amended from time to time during the term 
of the contract to
 

either add or delete personnel as appropriate.
 

ARTICLE X7I - TIEPORIS 

The following reports are deliverable at the time and in the formA. 


required below:
 

1. Research Annual Report for the year ending October 
31, 1974 due
 

December 31, 1974 and Research Annual Report for the Year 
ending October 31, 

The reports shall be submitted in accordance 1975 due December 31, 1975. 


with Attachment G.entitled "Guidelines for Preparation 
of the Research
 

One hundred (100) copies shall be
 Annual Report" dated January 20, 1972. 


submitted to the COTR.
 

2. Fiscal and Administrative report setting forth 
actual and estimated
 

Such
 
expenditures for the period April 1, 1974 through 

March 31, 1975. 


reports shall be submitted on or before February 
28, 1975.
 

not required to submit the semi-annual annual
 B. The Contractor is 


report set forth in General Provision 12 paragraph 
(a but shall be responsible
 

for furnishilng the information required by the 
paragraph upon request by
 

the Contracting Officer.
 

C. Final report in accordance with paraGraph (c)of. General Provision
 

Nlo. 12.
 

"v
 
.D. Pro.oct Revort reouired by pararraph D7 

of..Articn XV. Spec 
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ARTICLE XIV - A7TAC'1ETS 

Attachments

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


are a part of this contract and have, where indicated, the 
full force and
 

effect of any other provision of the contract.
 

Title
Attachnent 


A 	 Plan of Work 

Excerpt of Colorado State UniversityB 
letter dated April 5, 1974.
 

C 	 - Budget Schedule 

D General Provisions
 

E Additional General Prorisions
 

Terms
Federal Reserve Letter Of Credit -F 

and Conditions
 

Guidelines for Preparation of the
G 
dated January 20,Research Aninal Report 

1972.
 

H Cost Accounting Standards
 

I Contractor's Information Package
 

ARTICLE XV - SI CIAL nOVISIc'S 

A. Project Continuity. Inasmuch as this contract provides for the contin­

uation of the research program carried out under AID contract io. AID/csd- .162, 
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those Itf:Msnot limited to,
~.hicll includes, but is 

athe folloing is lst 

thd benefts generated by contract AID/csd-2162 and hereby transferrcd to
 

this contract:
 

1. All items of property subject to the Goverfent Furnished.Property 

clause. . ployee lonlevity credit of personnel transferred to this contract.
 

Unused annual and 
sick leave of personnel 

transferred to this
 

3. 

contract.
 

Service credit for 
the establislment 

of home leave applicable
 

o.. 

to personnel transferred 
to'this contract.
 

All items and benefits 
set forth as transferred 

to this contract
 

shall be subject 
to zhe provisions 

of this contract.
 

of paragraph (b)
of General Provision 

Zuimet. For the purpOse
B. for the lease of 

or providethe purchaseshall make 
the Government11o. 16, Vehicles are 

any motor vehicle 
to be used under 

the terms of the 
contract. 


considered long 
lead time items, 

and as such the 
contractor's request 

for
 

to theis known 
the need for such vehicle 

asas soon 
vehicles must be made 

needed for any such furnishin% 
of 120 days is 

A minimum lead time 
­contractor. shall include all sPe c 

of any vehicle 
for purchase

The request
of vehicles. 

fications for 
such vehicle includilng 

make, model and 
required options.
 

5
lcmc n tin the Statement of 

For the purpose of 
C. Pakistan proiect. 

the folowing provision.­
in Pakistan,

research operations
Worlk, ofrerardin 

applY: 
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shall be funded from U. 3.-owmed local currency
1. Travel to Pakistan 

To furnich such
 
vnicn A.I.D. has determined to be in excess 

of.its needs. 


funds, A.T.D. wil]. issue Covernment Transportation 
Requests (GTR) 	for
 

authorized international travel of personnel 
employcd under this contract.
 

Whenever travel to Pakistan is contemplated, 
the Contractor shall
 

2. 


specifically request a GTR in the request 
for approval of travel required by
 

entitled "Personnel" (as modified).Additional Ceneral Provision No. 3 

3. 	The follo'ring list includes, but 
is not limited to, those items
 

to
 
and services which shall be furnished or be paid for 

by the USAID 	 Mission 

Pahistan: 

a. housing
 

b. in.-country travel
 

c. eIr freight
 

d. see. freight 

e. miscellaneous personal and project support facilities 
and
 

services
 

.f. Equipment, equipment support and maintenance,and supplies. 

D. 	Viet K:am Proect. For the purpose of implementing the Statement of 

provisions
Work regarding research operations in Viet I-Tami the follc ring 

apply: 
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Senior Advisor to the Reavy Delta Clays Soils Project (hereinafter referred
 

to an the Project) in Can Tho, 
 Vietnam. The Senior Advisor will be responsible 

for Project implementation, and will be assigned in accordance with the 

Key Personnel clause of the contract. 

2. Senior AdvIs6r shall be operationally responsible to the cognizant
 

USAID Mission Director, and shall be responsible for the administration of 

the Project as fu-ther set forth herein.
 

3. USAID/Saigon shall mahe necessary arrangerent for Vietnamese 

currency accounts. hle currency accounts shall be used for the purpose of
 

Project implementation and the Senior Advisor shall have the authority and
 

responsibility for expending funds madethe available tnder such accounts. 

i. USAID/SaiGon shall make total amolnta of V1M9,280,000 (piasters) 

available to the Senior Advisor for the purpose of complete Project implemea­

tation. Expenditures shall be made for purposes as provided elsewhere herein, 

and expenditures made hereunder shall be made with. the approval of the M-ission 

Director or .his designee. The total amount (as dcterfined by UAID/Saigon) 

of funds available as of April 1, 1974 is hereby obligated. 

The following accounting and appropriation data is cited below:
 

PIO/T No. : 730-363-3-(41)40093 

APPROPIRIATIO.'N NO.: 72 FT 800 

ALLO E: T iO. : 168-50-730-05-69-00 

S.MOUT : VZ$19,280,000 (piasters) 
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'Vietnamese currency made avaiiaole hereunder 
shall be used for, but not
 

be limited to, the folloling expenses:
 

a. Salaries of local-hire Project 
employees 

b. Per diem and travel costs for Project 
ii.plementation 

c. Commodities (fuel, equipment and 
vehicle maintenance, fertilizers 

pesticides, office supplies, etc.)
 

Building maintenance, fabrication 
and repairs.


d. 


6. 	Project staffing plan. The staffing plan shall include a suffi-*
 

The
 
cient number of local-hire enployces 

in appropriate job categories. 


staffing plan shall be subject 
to the approval of the I.ission 

Director
 

or his designee.
 

Cne copy of each report required 
under the contract shall be
 

7. 


and sent directly to USAID/Saieon 
Program Division.
 

marked''roject Filp" 


B. The following list includes, but 
is not limited to, those items 

and services which shall be furnished 
or paid for by USAID/Saigon or 

Cooperating Government:
 

Office space and.equipment
a. 


Housing and utilities
b. 


c. 	Furniture
 

Household equipment (stoves, refrigerators, 
etc.)


d. 


e. 	Transportation in Cooperating 
Country.
 

9. USAID/Saigon shall assist the 
contractor's employees in obtaining
 

at the
 
medical care, APO, PX, co".issary, 

staff house, and other privilegae 
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of assignment on the same basis as available to direct hire 
personnel.
 

as otherwise approved by the Contracting Officer
10. Except 

or 

Hission Director, all costs of salary, expenses, international 
travel or
 

of the Senior Advisor shall be borne under the U. S.
personal expense 

dollar contract budget.
 

Vouchers involving local.Vietnamese currency shall be mailed
1. 


to USA/Saigon Voucher Examination Branch ADFM.
 

Specific administrative responsibilities regarding the budget
12. 


limited to, the following:and Project inplermentation shall include, but not be 

and employ those local personnel necessary to the a. Recruit 

Project. 

Receive advance funds, in Vieti,'<ese currency, for Project
b. 


items of purchase.
 

Disburse, then voucher on a continuing revolving basis,
c. 


all advanced funds.
 

for miscellaneou.
d. Expend, in Vietnamese currency, funds 

expenses for Project operation." 

Account for all Project funds received and disbursed.
 e. 


13. Salaries and wages paid to locally hired persons may not, 

vithout the specific written approval of the Mission Director 
or his
 

designee, exceed the level of salaries paid to equivalcnt 
personnel by
 

the AID Mission in the Cooperating Countiy, or the prevailing 
rates in the
 

paid to personnel of equivalentasCooperating Country, determined by A.I.D., 

technical competence.
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will 	be used for the making of 
31. 	 The following procedure 

eayment in local Vietnamese currency:
 

a. Payment
 

The USAID will, upon request from the 
Contractor in
 

initial advance to the
 
.accordanlce 	 with Paragraph b. next below, -make an 

Contractor in the.mount of VD $1,000,000, 
and thereafter will reimburse
 

the Contractor an amount.equal to 
reported expenditures in order to
 

monthly basis upon submission of a 
Contract Performance
 

replenish the fund on a 

Statement, vhich indicates the status 
of the-progress of the work and value 

of the work accomplished, until such time 
as the total'of-reimbursements 

effected added to the initial advance 
equals the amount of the commitment 

copy of this Amendment to Contractor will attach a 
::tated hereinabove. 


Thereafter, vouchers for expenditures 
submitted
 

his 	first piaster voucher. 


by the Contraoctor will not be reimbursed 
but will be applied to liquidate
 

In the event the total amount of 
subse­

the remaining outstanding advance. 


quent vouchers are insufficient-to 
liquidate the amount of the outstanding
 

advance, the Contractor will refund 
the difference to USAID in accordance
 

with Paragraphs d. and e. below.
 

b. 	Advance
 

Contractor ray submit to USAID a voucher 
form supplied
 

by USAID properly executed; requesting 
an advance of Vietnamese piaster funds 

the agreed upon amount required to establish 
a workin, fun-. 

in 


ourhers
c. 	 Reolenisir.ont 

- Contractor*	may submit to UAID voucher 
f6rms, prc:per1, 

may be required by theMission Dir.ector 3 in 
detail asexecuted, in such 
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the amount of piaster expenditures made during 
the period covered, which
 

voucher forms shall be supported by the 
Contract Performance Statement
 

described in a. above.
 

d. Final Voucher 

and

properly executed, 	 marked "11.0 PAY" 

A voucher form, 

.lithin 90 days following the
submitted to USAD"FINAL VOUCHER" will be 

end of the month in 	which services 
were compldted or terminated and
 

supported by the Contract Performance 
Statement described in a. above
 

for support of the 	final voucher for 
piaster payment and a refund check
 

as prescribed by Paragraph e. next 
below for the balance of funds remainin­

on hand and not obligated by the Contractor, 
if any.
 

e. 	Refund of 17ne:nTended Funds 

shall ma':e a repaj ent to USAID of all The Contractor 

not ot.ier.rise
of the advance Vietnamese piaster fwuds 

unexpended portions 


transnction.
 
under the Contract 	for legally binding

obligated 	 a 

b 


So long as the policy of the U. S. 
Governmen Generally bars
 

15. 


the presence in Vietnam of dependents 
of U. S. Government personnel, the
 

Contractor will obtain agreement 
from all U. S. individuals to be working
 

in Vietnam under this contract not 
to permit their dependents to be in
 

r..riting.
 
Vietnam except as otherwise agreed 

to by the ?assion.Director in 


General
 
will,keep the Contractor informed of atV 

The lission Director 


on
(overtLnent policy dependen.ts­
exceptions to or chan-es In the U. S. 

for assi.t -. r.s 
i6. Depen.ents or. rerilar staff me-c'rc schedixr:d 

http:dependen.ts
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of at least twenty-four months 
in Vietnam may proceed to end 

reside at an
 

intermediate post, provided that prior clearance 
is obtained from the
 

Contract Officer and the Ambassador 
or AID M.ission Director at such 

inter­

at said intermediate post
dependents remain 

mediate post, and that the 

The costs and .llo.ances 
for a period of not less than 

twelve months. 


same basis as and in
 
associated therewith shall be 

reimbursable on the 


accordance with USAID/Saigon 
policies for USAID/Saigon direct 

hire personnel.
 

import or similar 
not authorized for any

Reimbursement is 

type duties which may be charged 
by country in which intermediate 

post 

is located.
 
this "ncnd­duty tours under 

staff members assigned to
Regular 

ment, with dependents in the 
United Sttes, are entitled 

to Separate Vain­

tenance allowance and visitation 
rights to the United States 

and return
 

in accordance with USAID/Saigon 
policies for USAYD/Paigon direct-hire
 

personnel.
 

The Contractor will be reimbursed 
for actual transportation
 

17. 


the cooper,-i:.,,S. contractor employres from 
travel allowafnces of U.costs and 

copitry to rest haven post 
of family,on the same basis 

as provided to
 

are prohibited from 
at the post of assignment when families 

USAI employees 

residing in the cooperating 
country irith the employee.
 

and shall. require all of his 
shall comply,18. 	 The Contractor 

arid reula­of Vietnam laws 
ith all applicable Republic

to complyj3mployees 
U, S. PoverinMn­and other currc:iCy laws, 

tions to include black market 
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directives and reGulations, the Contractor shall not employ, in the perform
 

ance of this contract, and person who has violated any of these laws or 

regulations.
 

a. The Contractor agrees.to terminate the employment of any 

individual who has 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 accordance with policies 

and administrative procedures promulgated by the U. S. Emnbassy to deny
 

employment to those employees who have engaged in currency violations,
 
-. . ........ ....................
 

black market transactions, or other activities contrary to the bes­

interests of the U. S. Government. The Contracting Officer) on being 

advised of this deteminationwill inform the Contractor, who hereby agrees 

to terminate' the employment of such individual. The Contractor will in­

sert a 'clause in all employment agreements writh U. S. and Third Country 

National employees indicating an understanding of,. and agreement to abide 

by, this provision. Only U. S. and Third Country Iational employees who 

have agreed to abide by this provision will be acceptable for employment 

under this contract.
 

b. Failure of the- Contractor to comply w.ith the requirements of 

this clause shall be sufficient cause for termination of this contract 

under the clause entitled "Termination for Convenience of the Government." 

http:agrees.to
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ARTICLE XVI - GE'371AT, PROVISIONS 

The General Provisions, shown as Attachment D hereof, shall applyt 

this contract. V.odifications to these Ceneral Provisiuas are set forth 

in Article XVIII herein. The General Provisions are set forth in AID 

Form 1420-23C (9-73).
 

AiRTICLE- XVII - ADITIO.AL GEN!OAL PROVISIOIS 

Additional General Provisions'shov2. .is Attacl.ent E hereto, shall 

apply to this contract. Modifications to these Additional General ProN 

are Let forth in Article 'VIII herein. The Additional General Provisi
 

are set forth in AID Form 1420-23D (9-73).
 

ARTICLE XVIII - 1.ODIFICATiOU13 TO Oi.T.RAL PRO'ISIO'S 

The following -_dditions, deletions, supplements and modifications 

affect the General Provisions as indicated.
 

A. With regard to General Provision !Io.2 and in accordance .l
 

paragraph (a)(1) of Additional General Provision io. 3, the Contracti. 

Officer hereby gives the required approval for individuajls required 
to 

outside the United States; provided, how4ever, that concurrence with 
th 

travel of n-y and all such individuals is obtained i.assignment and/or 

writing from the Contracting Officer's Technical Representative prior
 

their assignment and/or travel.
 

shall not apply to any other clause or pro
This approval 

of this Contract iuith respect to Controcti-,-Offi:er approvals . 

B. With regard to General Provision 1!o. 12, see Article MIII­

http:ADITIO.AL
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16, see parsoraph 11of 
to General Provision !1o. 

ith re!ardC. 

v i 
L e XV - Specir ProviNioas. 

o. 17, paragraPh (c), Title, 
ith reard to General ProvisionD. 

title of all property acquired by the Contractor for use within the 

United States is hereby 
transferred to the 

Contractor.
 

Title for all property 
acquired for use outside 

the United
 

States shall be retained 
by the Government.
 

it is otherl.rise
 

With regard to General 
rrovision No. 33, 

E. 

are required or authorized,
 measuresi-ights and 

,provided that whenever 
in theand recorded 

shall be tiale, computed,
and measuresall quantities 


to the standards of thc count-j,
 
system accordingand/or Englishmetric and

and comatibility,
prograia continuity

of research
the requirements 

of the contract. 
euninecrinG requirements

scientific or 
so that un x 

5 is suPplcneltedProvision 'No. 
V. Additional General 

Officer orilentation and/or lac,
the Contractingotherw-Se approved by 

outside the United
 
individual assigned 

training shall be 
rejuired of any 

90) days.than ninety 
for a continuzous period of more 

States 

Pursuant to paragraph 
(a) of Additional 

General Provision 
-o.
 

ou-tsG. 
use by the Contractor 

to all property acquired for 
is retainedtitle 

of the General Provision 
All other requirements

of the'United Stater. 


same.
remain the so that 2 
17 is supplemented

Ceneral Provision 110. 
It. Additional tm - , t"as a mini 

posen'ce re,.erdinS this contract Nrill reference, 
corr . 

contract number hereof. loa "-o. .l
cneral i'rovi

Aditionalis added
I The following 

as 
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"19. Tird Country and Cooperating Country !'ationals." 

The co rpensation, leave and holidays, allowances and
 

differentials, travel, transportation and shipment of effects for Third
 

Country National (Ti.) and Cooperating Countrj National (CC.7.') etpljees, 

if their use is authorized under the contract, will be subject to AID's 

policy outlined in Manual Order 
.423.7. 
It is noted that unless otherwise 

provided, TVN's and CCN's employed under this. c6ntract arc not eligible for 

allowances and differentials.
 

J. Attachennt H entitled Cost Accounting Standards is hereby 

incorporated as Additional Ceneral Provision .io.20.
 



ontraet iNO AID/ta-c-lO0 
ATTACIKE. I 

PLA! OF WOR.0K 
G ' '
 ! WATER !.j G2bhiT PESEARCHOZI-F 

I. General Objective
 

The general objective of this research 
is to increase food pro­

duction in the arid and sub-humid lands of the 
less developed countries
 

with appropriate consideration given 
to increasing employment in the
 

rural sector and utilizing local 
resources through the improvement 

of
 

water management practices and the 
utilization of those with other good
 

management procedures.
 
its best 

Colorado State University shall use 
II. Specific Work Plan ­

efforts in:
 

on how best to conserve and 
A. Development of knowledge and data 

.ater falling on the land as rain 
and the most efficient means of
 

utilize 

supplementing needed soil moisture 

by a limited aniout of irrigation 
water,
 

can be used for the 
of knowledge and data that

9. Development delivery s ,stefs 
economic design and construction of 

water conveyance and 

including structures for control 
and neasurement of irriGation water,
 

the farm.especially on 

C. The development of surface and 
sub-surface water removal system
 

water taeobflooding and high 
the hazards resulting from surface 

to minimize 

factors to be considered in land
 

D. Identification of important climatic zones 
of the various soils in the major 

preparation and grading 
to v.ater z:anegefent, erosion, v:. t e r 

and the relationship of these factors 

infiltration and good land use 
and cropping practices.
 

E. Development and adaptation of 
methods of water apnlication, 

for dife7,-ent
which are suitable and efficient 

including time and amounts, etc.) 
soils of varying properties (water-holding capacities,* intahe rate, 


with major crops.
 

F. Integration of these water use 
factors into productive crep:l'n
 

size and available farming practices. 
systems consistent with farm 

G. Development of means for increasing 
crop production by using
 

%..aterand -e man t practices which will improve Eoil 
and manaamendments 

properties and by using salt tolerant 
crops in those areas where -water 



/quallty 
 011 salinity and exchangable aodli 
 are problems.

I. 
The ldentiftiation 


Of institutional
locgul; economic, religioust 
manpower and policy fectors (leiQ1,
efficient distribution, credit etc.) 
 that influence the
management and utilization of water at the farm
level.
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SUPIP.IETT TO CCIITRACTOR'S TECIaCAL .,POSAL 
/DATED OCTBER 109 1973 (EXCERPT OF COU1TRACTO!,'S LETTER DATED AFPRIL 5, 1971t) 

I have reviewed the "Statement of Work" furnished by you and the -,.ork 
proposed in the attached "Technical Approach and Plan for Implementation"
 
is organized to show how the planned research contributes to the specific
 
objectives.
 

The major elements of this proposal are those which were submitted
 
to in a proposal to TA/AGR last October. That proposal should be referred
 
to if more detail is needed on how the proposed research is based on
 
previous findings and emerging needs. However, since last October there
 
have been several developments which indicate a need for staffing changes.
 
These developments and staffing changes proposed to take care of new
 
needs are outlined as follows:
 

Findings of the CSU fihld party and their cooperators in Pahistan
 
indicate that better water management could increase the water ac:tually 
available to crops ty more than 200% (rather than 501, which ias the previous 
estinate), and decrease water logging and salinization. Awareness of thic 
potential is developing a gro-iing desire in the Pakistan Covernncnt to 
improve its crop production through improved water management and Pakistan 
Government officials and agencies have asked the CSU field party to assist
 
and conseut on several additional new and ongoing water uanagement research 
projects. These include:
 

1. EvalXiation bf benefits derived from alignment and improvemenit
 
of waterccurses, land.leveling and associated improved cultural practices
 
at the new Integrated Rural Development Project at Lar in the Punjab.
 

2. Evaluation of efficiencies of present ptumping systems and of
 
needs for new pumping system designs in the Ianjab (the Pakistan EngineerinC
 
University in the Punjab).
 

3. .!anagenment of supplemental irrigation to optimize crop pro­
duction in the higher rainfall areas (Is.nnnbad University).
 

?&. Expansion of the network of research stations determining 
consumptive use to include studies at D.. Mian and ,,uctta in te orh::e 
Frontier Provinces and Baluchistan. (Information duunined to be used 
for scheduling irrigation for optiriziig crop production.) 

5. To advise and cooperate on all the ongoing water management
 
research at the Vona Research Center in addition to the newly funded
 
water management studies which have been initiated in cooperation with
 
their research personnel.
 

r 6. Requests by the Central Covernment "to assist in develoin­
guidelines and a plan for improving 10,000 un-tercouArses in PakJ.stan. '
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Response to these requests vill provide reca-eh data and opporttuities 

, to adapt water mannagement technolori to the coluti6n of relevant and 

pressing problems, which contribute directly 
to the stated objectives of 

this project. 

To meet these new., requests and take advantac of the inherent 
oppor­

rcscrch objectives it will be neccsstry to 
incrcase 

tunities to a:lvance our 

the engflnecrinz nn,! agronomic components of our rDaistan field teonm and
 

provide additional insight into the farmer 
reaction to water managerent
 

farmers 	to determineobtain feedback from the
technolo-,. An ability to 
why they do or do not adopt the preferred technolog 

is an essential facor
 

in building technolo" packages which will be i.rithin reach of the small
 

and subsistence level farmers.
 
the research program outlined in the proposal submitte,l
To carry out 

and research opportu.onities,satis.[T 	these developing needs
last October and to 
we propose the perscnnel indicated on 'theattached 

budget sheets" (See element 

4o.4 of the Statement of Work) 

"The major elements of the staffing pattern 
and proposed changes are:
 

the Mekong Delta Soils
Bowers will continue to develop1. 	 S. A. 


at Can Tho University, South Vietnam.

Management Study 

Wayne Clym-a (Irrigation Specielist), C. J. 
deMooy (Soil


2. 
 .ruill
 
Specialist), and Jerry Eckert fl conomist) will remain in Pakistan and 


w-rith background in water 
be joined by Alan Early (Agricultural nm;ineer 

Max Lo.:dJrmilkfor efficient w.Yater use),
management and crop planning 

and evaluation techtiolo::delivering(specialist in techniques for adapting, 
in developing countries) and ':.D. -cmper, Aronomist­

developed for farmers 
with background in soil water management).Agricultural Engineer 


"ith bachcrou4 in
 
3. G. V. Slhogerboe (Agricultural Engineer 

become
salinity mana;ement and irrigation) iril 
i.mter measurement, 	 .,Dur..i- t.ie period, June 

codirector of the project with U. D. IrKemnper. 	 t:e
 oe ,rilldirect the CSU-project from 
1971, to June 30, 1976, S.or 

ith TA/ACR e.nd the Con-tracts Office,
.al.g contacts 	 assist i.nFort Collins Campthe camps research efforts. Kemper '.ill

and supervising 


direction as needed.
 

It. W. D. Ner.per rill replace Cil.bert L. Corey Ps Chief of t e
 
the field-C 


CSU Field Team in 'akistan in June, 3.971k. le I s ervis 
field program, inc_..

pro-rari 	and coordinatc the technical a-pccts of the 
Study, with the rcrnorch on canpus, eon.
']ana -cment
the :',o" Telta Soils 

with U3AID/IiT.'abad.vill coordinate the Fchistan research 
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.Bwugct Sehedule 

Period
Period 
rFR: 4i-1-741--7 

TO: 6-30-76 'rotal 

$274s,1481 '366,300 6110,v81 
Salaries and Wages 

3,000 15,000 	 .18,000

Consultants 


60,48024;180 36,300
PERA 

123,,340 153,800 277,140

Overhead 


82,4"26 
Travel and Transportation 42,426 	 38,000 


61,780 i08,34'5
46,565
Allowances 

42,800
17,200 25,600

Other Direct Costs 


33,220
15,720 17,500

Equipment 


-43.4oOOi6,800 __26,600
Research Operations 

tI 08565,712. $1,306,5§280 

1'M p 
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GENERAL PROVISIONS 
Cost Reimbursement Contract With An Educational Institution 

INDEX OF CLAUSES 
1. Definitions 19. Disputs 

.2. Approvals 20. Trmination for Conveninceof te Govern. 
3. Biographical Data menat4. Personnel Compensation 21. Rights in Data and Publication5. Lcave and Holidays .22. Authorization6. Travel Expenses and Consent 
7. Allowable Cost and Payment 

23. Notice and Assistance Regarding Patent and 
8. Negotiated Overhead Ratcs 

Copyright Infringement
24. Insurancc-Liability to Third Persons9. Limitation of Funds 25. Assignment of Claims10. Examina'ion of Records by the ComptrollerGeneral 26. Inspection

11. Audit and Rccords 27. Equal Opportunity,11. AuditsandR28.12. Reports Utilization of Small Business Concerns
13. Research Activities and the Use of Graduate 2.UiiaonfLabor Surplus Area Concerns29. Utilization of LStudents 30. Convict Labor14. Training of Foreign Country Nationals 31. Officials Not15. Source Rcquirements 'of Procurement of 

to Benefit 
Equipment, 32. Covenant Against Contingent FeesVehicles, Materials, Supplies, 33. Lanbuage, Weights, and Measuresand Services 34. Utilization of Minority Business16. Subcontracts and Purcla,e Orders Enterprises

17. Government Property 35. Listing of Employment Openings 
18. 36. Payment of Interest on Contractors' ClaimsMaterial Change in Conditions 37. Notices 

1. DEFINITIONS (JUNE 1973) ployce of the Contractor dssigried to work un­(a) "Administrator" shall mean the Adminis- der this Contract.trator or the Deputy Admiaistrator of the Agencyfor International Development. (h) "Economy Class" air travel (also knownas jet-economy, air-coach, tourist-class, etc.)(b) "AID" shall mean the Agency for Interna-tional D "shalopmennt, shall mean a class of air travcl which is less than( pusvel first-class.a opment.r"(c) "Campus Coordinator" sshall e(i) "Federal Procurement Regulationsmean
represclative of the Contractor at 

thc (FPR)", when referred to hercin. shall includethe Contrac- AID Procurement Regulations (AIDPR).tor's home institution, who shall be responsiblefor coordinating the acti0ities 0 
forcoogthe . carried out under () "GovernmcGovernment. nt" shall mean the United Statesthe Contract.(d) "Consultnt" shpe (k) "Personnel Compensation" shallll mean any especially periodic remuneration reccived by a 

mean the
Contractorwrell-cjualificcl person who isporary or intermittent basis and who is not an of-- e p o c oAcer 0a cn ag cd on a tememploy'ee of .qhe Contractor, e v c s r id crpostemployee for services d e c u i e odifferential and rcldo..red exclusiveallow .nccs ofaIssociatedl wi:hficer ooverseas service, except(e) "Contracting Officer" shall as otherwise stated. Themean the per- term comp.nstion includesson executing this Contract on behalf of payments for per­the sonal s"rvicesUnitcd States Governincut and any other Govern-

including fees, honoraria, andstipends for graduate students, but excludes earn­mnt cmployee who is a properly designated Con-qracting Oiccr; and the term 
ine, from sources other than the individual'sincludes, except as professional or technical work, as well as over­oilhcrwisc provided in this Contract, the authorized head, and other charge5.repre ntative of aContractiog Officer acting with­in the limits of his :mt!or;ty. 2. APPPOVAtS (U:E(f) "Contractor" 1972)sl;,ll mean the ctdacationa:l All ;.Pt:u' :' ::. tinstitution providing ,vi %iccs hLerei:ner. t:n :r Il.. Cortr.: t by I%,­• r.(g) "Contractor 'mpau)L.e" shall me:n ail or:em. be in writiv.: ;,ild ot.'tin.'d I t e ('r 
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GENERAL PROVISIONSADDITIONAL 

CONTRACT WITH AN EDUCATIONAL INSTITUTIONCOST REIMBURSEMENT 

Overseal Cost Reimbursement Contract with an Educational 
10Sultional Genera! Provision& for on 

for 	the clauses omitted as specified on the preceding
Institution are also attached, and except 

Provisions are incorporated In this Contract.)
page, such Additional General 

INDEX OF 

i. Definitions 
2. Contractoc-Mission Rcla!ionships 
3. Pers6nncl 
4. Personnel Compensaiion 
5. Orientation and Language Training 
6. Leave and Holidays 
7. Post Privileges 
8. Differential and Aliowances 
9. Travel Expenses 

10. 	Transportation and Storage Expenses 
II. 	 Inspection Trips by Contractor's Officers 

and Executives 

1. DEFINITIONS (JUNE 1973) 
shall mean represent-mp rsonne(a) "Campus 	 t 

of the Contractor performing servicesatives 
under the Contract ai the Contractor's home in-

stittio an th CapuspabIcshal ichic
stitution and shall inclde the Campus Coordi-
nator,

(b) "Contractor's Chief of Party" shall mean 
the representaitive of the Contractor in the coop. 
crating country who sha!! be responsible for 
supervision of the perfDrmance of all duties 
undertaken by the Contractor in the coopcrat-
ing country.(c) "Coopecrating Country or Countries" shall 
mean a foreign country in which there is an 

a a orogrmc or 	 civhity a itheredan 
or activity administered 

which services are to be rendered 
AID assistance programo 

by AID in 

Country National" shall
(d) Cooperating 


mean an individual who is a ciizen or rcsident of 


the cooperating country. 

(c) 	 "Cooperating Government" shall mean the 

government of the cooperating country. 
(f) 	 "Dependents" shall mean: 

(I) 	 Spouse; 
(2) 	 Children (including step and adopted 

and under 21children) who are unmarried 

years of age or, regardless of age, arc incapable 

of seif-support; 

(3) Parents (including step and legally 

"adnptivc parents), of the cnptoyce or of the 

%pouse, when such parents are at least 51 

percecnt dependent on the employee for support; 


Sisters and brothers (including step or(4) 
adoptive sisters or brothers) of the employee, 

14W20 D (t-7) 

CLAUSES 
12. 	 Notice of Changes in Regulations 
13. 	 Documentation for Mission 
14. 	 Conversion of United States Dollars
 

to Local Currency.
 
15. 	 Facilities and Services to bc Arranged 

by AID 
16. 	Title to and Care of Property 
17. 	 Marking

Msranc 
18. 	 insurance-Workmcn's Compnsation,
 

Private Automobile, Marine and
 
Air Cargo (Overseas)
 

-or of the spouse, when such sisters and brothers 

at least 51 percent depcndcnt on the cmn­are
p!oyce for support, unmarried and under 21 

of ire inca­or. regurdicss age,years of age.
of self-support.(g) "Local Currency" shall mean t&hc currency 

of the cooperating country. 
(h) "Mission" shall mean thc United States 

AID Mission to, or principal AID office in, 
the cooperating country. 

(i) 	 "Mission Director" shall mean the princi­
pal officer in the Mlission in the cooperating coun­
try or his designated representative.(i)"Participants" shall mean nationals of the 

-i •PriianS hl mea n".oa f h 
cooperating country brought to the United States 

to third countries for training. 
(k) 	 "'Regular Employee" shall mean a Con­

tractor employee appointed to serve one yer or 

more in the cooscrati nagcountry. 
mean an individuil who(1) 	"Rsiden" shall 

3 consecutivehas 	 been physically present for 
years, substantially uninterrupted, in a coutry. 

(m) "Short-Term Employee" shall milean a 
lcssContractor cmplo)ee appointed to serve 

than one year in the cooperating country. 
:n
(n) "Third Country National" shall mean 

who is ncither a U.S. citizen, U.S.individual 
resident, or acoorp.rating countly national. 

(o) "Traveler" shall mean the Contractr'. 
regular cniployecs. dependents of the Contrae­
tor's regular employees. the Contractor's shodt­
terni employees. consult3ntS, campus voordina­

(in 	 itstor. or tther ptofesioal personnel 

staff, prospective regular or short-term er­
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ATZAC!UMEI1. F 

vouchers.Contractor Imay present payment 

FE.DVIRAL RESERV, LETTER OF CREPIT 

TEr-,S ,%TD CODITTIONS 

A. A.I.D. sh.lJ open a Federal Reserve 3etter of Crcdit in the wmount 

$565,712.00_ an3able for obligation wder this Contract aainst .hich thi 

The ai^owut dram do-n by the Cor 

month shball not excccd$50,000.00tractor during atny calendar 

Within the forcsoins coiling amount, the amount of the payment voucher sA 

not be in an amowut less than. $10,000, nor r8ore than q%,O00,000 but vithin 

the specific dollar ceiling on monthl y vithdrawals. The a,_nunt drawn 
down, includirg un-xpended. stuounrs previously drawn down, will not excced 

by wmre than $.0,0-0, the anticipated cimouift of expenditures for the fol.ly 

thirty (30) dny period. 

D. In no event shall the nccumulated total of a.l1 	 such payment 

vouchers exceed the amount of the Federal Iserve Letter of Credit. 

C. 	 If at any time, the Contractins Officer determines that the Contractor 

or amounts aJ.low.Llehas presented payment vouchers in excess of the amount 

in A and B above, the Contracting Officer may: (.) cause the Federal .e.erve. 

Letter of Credit to be suspended or revoked; or (2) direct the Contractor 

to withhold submission of payment vouchers until such time as, in the 

judgment of the Contracting Officer, an appropriate level of actual, 

necessary and a].lew..]e e-penditures has occured or will occur under this 

Contract; and/or (3)request the Contractor to repay to A.I.D. the amount 

of such excess. Upon receipt of the Contracting Officer's request for 

repayment of excess advance payments, the Contractor shall promptly conpl. 

with such request.
 

http:excccd$50,000.00


ATTAC 2T F
 

for Contractor 

After arranging with a comwmrcial bank of its choice for operation 

r this Letter of Credit and obtaining the na. and address of the Federal 

j~oserve Bank or branch serving the conercial bank, the Contractor shall deliver 

three (3) originals of Standard Form 3.194, "Authorized Signature Card for Pay. 

ment Vouchers on Letters of Credit s(nced by those official(s) authorized to.
 

sign p3yment vouchers against the Federal Reserve Letter of Credit and by an
 

official of the Contractor who has authorized them to sign.
 

2. Upon execution of the Agreement, the Contractor shall receive one
 

certified copy of the Federal Reserve Letter of Credit.
 

3. The Contractor shall confirm vith his commercial bank that the 

Federal Reserve Letter of Credit ILs been opened and is available if funds 

.are needed. 

4. To receive payment, the Contractor shall: 

(a) Periodically, although normally not during the .ast five days 

of the month, prepare paymnc-t vouchers (Form TUS 5401) In an original and 

three copies. 

(b) iave the origiai and two copies of the voucher signed by the 

authorized official(s) uhose signature(s) appear on the Standard Form 11.4. 

(c) Present the original and duplicate and: triplicate copy of the
 

Form TUS 5401 to his comzercial bank. 

(d) ectain the quadruplicate copy of the voucher. 

5. After the first payment voucher (Form TUS 5401) has been processed, 

succeeding payment vouchers chall not be presented until existing balance of 

previous payments have been expended or are insufficient to meet current needs. 

2 



Contract TPo. AID/ta-c.
ATTACUM.IT F 

the Contractor assigns a6. In preparing the payment voucher, 

r number in numerical sequence beginning with 1 and continuing in sequen 

the Federal R~eserve Letter,4
'o all subsequent payment. vouchers submitted under 

Credit. The current status of the pertinent Federal Reserve Letter of Credit 

Funds shall be presented on the reverse side of the last two copies of the For 

JS 5401 in the f:ollowing forrmat:
 

Cash on hand prior to preceding advance $__
 

Plus amount of last advance on TUS 5401 I1o.
 

Less payzents subsequent to last advance
 

Equals cash on hand prior to receiving current
 

advance on TUS 5401 No.
 

7. A report of expenditures shall be prepred and submitted quartor
 

This repo-t, submitted on Stmidai.1 Form.IO34 "PFIblic Vouc
 
to the Controller. 

nid Services Other Than Pcronpl" shall be supp3rted by certific
for Purchases 

listing of withdrPals and documentation as required. Tbis report sh.ll have 

attached, as a minimum, an itemization of expenditures and shall 
idcntify fund 

expended in accordance with the total obli6pted amount of the approved bucset: 

taking into account the limitations imposed therein. 

is reviewedThe report of expenditures on Standard Fora 103. 

against the Contract provisions, and any Improper disbursement is disallowd. 

8. 


reason for the disallovrce and is directed
The Contractor is notified of the 

disalloa.ncfc
 
to adjust the next periodic report of expenditures to reflect the 

and to reduce its next payment voucher nrainst the Federal Reserve Letter of 

Credit by the amount of the disallov'ance. 

m '­
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ATTACD.-;. p 

/ eously vith the srbmission. of. the report of expenditure 

M s to the Controller a status report on the Federal Reser 

edt as of the close of the period covered by the rcport of expen 

eport Is prepared in the following forrat: 

Federal Reserve Letter of Credit No._ 

period from through 

A. 	Letter of Credit Position V3.Cash Positon 
J. Current amount of FRLC 	 1. Cash on hand at beKin-. 

(including anim.dments) Ihing of period
through reportinz period $ 2. Plus: cash drawn during 

f. 	 Payment Vouchers on perlod" di
 
Letter of Credit pre­
sented (Form TUS.5401):
 
a. 	Credited ptior to re­

porting period $ 	 • 3_. Plus: -refunds, rebates or
b. 	 Credited during re. other amounts received,

Porting period via to the extent allocable to 
TUi-540 Voucher to disbursenictrts charged 

-Not. through against this FII.C 
h:clusivc $ 4. Total cash available (sum 

c. 	 Presented but not of 1. 2, and 3)
credited during report $5. Less: disbursemnts dur. 
via TUS-5.01's nuin- lag period $__ _ 
bered 6. B3alance of cash Oi hand 
throu.h -_ in-	 at close of relportinir pe­
inclusive 	 tiod $

3. 	Total of All Payment 7. Fstimatcd number of dnys
 
Voucheredadarst FI:LC 
 rcquircients covered bycredited or presented . * 	 balance on hat (item t; 

4. 	 1Balance of I*LC not above)
N drawn or requested this Days:­

reporting period. $
 

E. 	 Refund of. Excess Funds 

all costs have been settled under this Contnict end the Contaro-,c1. If 

fails to co:rly with the Contracting Officer's request for repayment of ex:ce 

Federal )eirve Letter of Credit funds, the Govermnurent shall have the rir)it,_ 

other contracts hold by the Contractor to wuithhold p.:.ayr.ent of Federal Rcserv 

Letter of Credit or other advance.s and/or vithhold rciaburseir.ents due the Col 

tractor in the aont of the excess being held by the Contractor. 

M4 
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.. ,TACId;1T F 

f the Contractor is still holding excess Federal Reserve Letter 

a grant, contract or similar agreement under which the 
Credit funds on 

work has been completed or terminated but all costs have not been settled, 

the Contractor agrees to: 

(a) Provide within 30 days after requested to do so by the
 

not beenContracting Officer, a breakdown of the dollar vrounts which have 

settled between the Government and the Contractor. (The Contracting Officer 

will assume no costs are in dispute if the Contractor fails to reply within 

30 days.); 

(b) 	Upon written request of the Contracting Officer, return to the 

represent the difference betweenGovernment the sum of dollars, if 	 any,, which 

(1) the Contractor's amximum position on clairned costs which have not been 

reimbursed and (2) the total amount of uexpended funds which have been advanced 

under the Contract; and 

(c) If the Contractor fails to comply with the Contracting Officer' s 

request for repayment of excess Federal Reserve Letter of Credit funds, the 

Government shall have the right, on other contracts, grants or similar agreements 

held with the Contractor, to withhold payment of Federal Reserve Letter of Credit 

or other advances and/or withhold reimbursements due the Contractor in the arount 

of the excess belng held by the Contractor. 

-5 
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January 20, 1972
 

GUIDELINES FOR PREPARATION
 

OF THE
 

RESEARCH ANNUAL REPORT
 

The attached guidelines suggest the

format and the detail for annual research
 
reports that are required in all research
 
contracts. 
The research contractor will sub­mit thirty-five copies of the report with
 
appendices to the A.I.D. Project Manager.

The A.I.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 in preparing the report, 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
 
as necessary for a comprehensive report.

The fifteen page report is Intendod to

provide a barebones statement of the effec­tiveness of research resources and methods
 
in producing research results according to

annual work plans, and the significance of
these research results for Lhe solution of
the problem being addressed. Annexed ntaterial
is essential for a critical review of asser­
tions.regarding findings, significance, etc.
 



REPORT SIAjy I/ 
A. 
1, Project Title and Contract Number:
 

2. Principal Investigator, 
Contractor and Mailing Address:
3."Contract 
Period (as amended): -----
2/ from to
 
4. Period covered by Report:
• 
from­ to_______

5. Total A.I.D. funding of contract to date:
6. Total expenditures and obligations through previous contract year: 3/
7. 
Total expenditures and obligations for current year: 3/
8. 
Estimated expenditures for next contract year:
 

B. 
Narrative Summar of Accomplishents 
and Utilization
 

(In this space provide a concise
statement of the prificipal accomplishments
during (1) the period of the report and
(2) life of the projcct in relation to
resgarch objectives .ind actual or potential
.Operational significance.
 

This information does not Suoscitute for
a full discussion of the same points
required in the body of the Annual Research
Report as outlined below.)
 



1/ 
"Report Sunuliary,: 
 Statisticnl Information (Item A) and the
 
Narrative Sminary of Acconplishments
reported on a stligle page. (It. 1) should bepublic use as well 

This page will be for generalas project management purposes 
 nd
should be written for a general rather than a technical
audience.
 
2/ 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 to expenditures
firm obligations by the contractor. including


contractor's Obligations 
are the
legal but unpaid conmitmens 

e subcontracts,.
purchase orders, etc.; and other related accruals through
 

the end of the reporting period. 
A "contract year' is
between anniversary dates of the contract. 
one
 



ANNUAL RESEARCH REPORT
 

A. 
General Backuround
 

Prepare a concise statement that provides the background
and rationale that led to the initiation of the project.
summary should This
state the nature and importance of the problem
to which the research is addressed, and the rationale that
links the research activity to the problem.
 

B. 
Statement of Project Obectives 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.
tives as The objec­stated in the 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.
 

C. 
Continued Relevanceof Objectives
 

Does your research to date, or other circumstances 
 indicate
a need for modification of project objectives as stated in the
contract? 
If so, in what respects?
 

). Accomplishments to Date 

I. Findings: 
 Provide a statement of the principal and
significant findings and other accomplishments for the reporting
period &s they relate to the anticipated results In the year's
work plan. 
(See material for 
the year similar to that requested
in 6.1. below for the coming year.)
 

DisCuss the operational significance of the findings of the
current yearts research for attairnent ofproje~t objectives as
stated in Section B above. 
The discussion should include refer­ence 
to existing 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 complications
for the application of findings; do they suggest the need for more
direct approaches to the problem than were originally anticipated;
or is the research developing information and insights not expected
in the scope of the work?
 

2. Interpretation of Data and Supporting Evidence:
 

Sunmarize briefly the evidence and analysis that.
support the findings cited above. 
To permit a critical analysis of
the evidence and analysis, expand as necessary In an appendix to
Jach copy of the report.
 



Oo. Research Des( 8 n: State briefly any significillit modifictiojIsmade ill the research design prior to the current reporti,,g period.
 
Are the present techniques, instruments or mode of Liquiry
appropriate and/or optimal for the study dcsl8n? In vie,. of thefindings of the past year or your experience with the re;,earch
measures employed, do you recommend modifying (1) the research
design or (2) research techniques? 
For example, have there been
special problems of data availabilicy, sampling, data processing,
or ineffective techniques? 
Have research findings revealed
technical relationships that suggest a continuation of present
methods or do they. suggest 
a new approach?
 

E. Dissemination and Utilization of Research Results 
1. 
Briefly describe efforts made under the contract to disseminagte
the results of the research project.
(1) Attach as appendices two lists
a bibliographic list and an abstract not exceeding 200 words of
papers and publications developed under the contract and (2) 
a
list of short statements that identify each known use of materials
produced by the project for seminars, conferences, translations, or
as background material for -eeches, 
 policy statements., etc.
 
2. 
Cite evidence and cases known to you that findings of the
research project are being used in LDCs, the orU.S., both, intraining, direct application to the problem, etc.
 
3. Has the experience of the past year suggested neweffective ways to expand the use of research results? 

or more 
If so,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
 s or
would require new contract arrangements by A.I.D.
 

4. 
Discuss the extent and nature of considerations to involve LDC
personnel and/or Institutions as an appropriate activity of the
project. 
 If judged appropriate, discuss the kid.and extent of LDC
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
Item G (4) below. 
5. Under separate cover forward four copies of publications, scminar
reporcs, translations 
disseminate results 

and other materials represeiiLing efforts toof the research project, and evidence of thekesults being utilized by LDC or U.S. people or Institutions.
 
F. Statement of Expenditures and Oblations and Contractor Resources 

Provide a statement of expenditures and obligations related to
the budget plan for the year. 
This stateent shouldand obligations show expenditurefor each of 
travel, etc.) according to 

the (1) major itnputs (Personnel, equiplieit.(2) the major accomplishments 
or work
targets that had been planned for the year's work.
 



problems or accOmpui,,vht.ts 
in the progress
 

Identify signif i c a n t 

the 	project related to the 
volume, effectiveness, or 

scheduling
 
of 
of the manpower, equipment# 

travel, etc., made 'available
by these
 

expenditures.
 

anL changes or modificaIions 
in project manage-


Discuss sigiiific
 
ment, in the staffing pattern, 

physical facilities, institutional
 

envirornment, etc. 

C.' Work plan and Budet 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,
 

a work plan and budget 
for the coming year.
 

present 


1. 	anticipated accoipiishmento' 
for' the comingyear.
 

procedures to be used and 
activities to be carried
 

2; 

out*
 

3. significant factors that you 
anticipate that will
 

promote or impede accomplislments.
 

a plan for. dis=emination 
and utilization of the
 

4. 	 and in
 
the 	research in the U.S. 

expected results of 


LDCs as applicable.
 

a budget statement that shows 
planned expenditures
 

5. 

for 	each of the major inputs 

(personnel, equipment,
 
to theetc.) according

travel, LDC involvcnCn, 
 aretargets that 
major accomplishments, or 

work 

the co;ning year's work.planned for 

II. 	 Appendices 

Reports of technical data 
and analyses (Par. D. 

2)
 

A bibliographic list with 
abstracts of papers and 

publications
 

(Par. E. )
 

A list of uses made of 
research findings and 

reports (Par. E. 1)
 

Other appendices as appropriate.
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j.- 20. ..
A ISION 

COST ACCOUNTING STANDARDS
 

(a) Unless the Cost Accounting Standards Board has orescribed rules 
or regulations exempting the Contractor or this contract from standards, 
rules, and requlations promulgated oursiuant 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 practices as rCquir6d by regulations of the Cost 
Accounting Standards Board. The required disclosires must be made 
prior to contract award Unless the .Contracting Officer provides a written 
notice to the Contractor authorizing postaward submission in accordance 
with regulations of th2 Cost Accounting Stan.dards Board. The practices 
disclosed for this contract shall be the same an the practices currently 
disclosed and applied on all other contracts an. subcontracts beinq per­
formed by tile Contractor and uhich contain this Cost Accounting Standards 
clause. If the Contractor has marked tif! Disclosure Statement to indicate 
that it contains trade secrets and cmrercial or "financial information which 
is priv-ileged and confidential, the Disclnsure Statnment will be protected 
and will not be released outside of the Governnent. 

(2) Follow consisteni:ly the cost accounting practices disclosed pur­
suant to (1), above, in accumulating and reporting contract perforr ance 
cost data concerninr this contract. If any chance in disclosed practices 
made for the purposes of any contract or suhcontract subJect to Cost Account­
ing Standards Board requirenments, the change must he applied prospectively 
to this contract, and the Disclosure statement must be amended accordingly. 
If the contract price o- cost allo,.ance of this contr-act is affected by such 
changes, adjust;.ient shall be made in accordance with subparagraph (a)(4) 
or (a)(5), below, as appropriate. 

(3) Comply with all Cost Accountirg Standards in effect on the date 
of award of thi.s contract or if the Contractor has submitten1 cost or pricing 
data, on the date of final agreenent on price as shc.v.n o:n the Contractor's 
signed certificate of current cost or pricing data. The Contractor shall 
also comply ,jith any Cost Accounting St nda.rd which hereafter b. comes 
applicable to a contract or subcontract of the Contractor. Such compliance 
shall be required prospectively from t-he date of applicability %osuch 
contract or subcontract. 

(4) (A) Agrce to an equitable ad.justl~ent as prc.vided in the Changes 
clause of this contract if the contract cost is -Fec.'d b.%,a Disclosure State 
ment change which the Contractor is required to ma(; ou;'suant to (3), above. 
If the Contractor has not been required to file a Disclosure Statement but is 
required pursuant to (a) (3), above, to chance an esthiished practice, then 
an equitable adjustment shall similarly be agre-d ta. 

AID I%2ok6( 9 -72)' 
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(1 ' Negotiate with the Contractira, Officpr to determine the teifconditions under which any Disclosure Statement charg
,tanges under (4)(A), above, may be made. *Achange to a 
other than
 

Disclosure Stat
-ment may be proposed by either the Government or the Contractor, provided
however, that no agreement 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, ifhe or a subcontractor fails
Cost Accounting Standard or to follow any practice disclosed pursuant to
subparagraphs (a)(1)and (a)(2), 


to comply with an applicabi
 

above, and such ft-flure results inany
Increased costs paid by the United States. 
 Such adjustment shall providefor recovery of the increased costs to the United States together with int
est thereon computed at the rate determined by the Secretary of theTreasury 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 th6 adjustment is effec'ced.
 
(b) If the parties fail 
to agree wnether the Contractor or subcontrac
has complied with an applicable Cost Accounting Standard, rule, or regu­lation of the Cost Accounting Standards Board and as
demanded by the United States, such failure to agree shall be a 
dispute coi
 

to any cost adjustmen
 
cerning a question of fact .ihin the maning of the Disputes clause of thcontract.h
 

(c) The Contr-ctor shall permit any authorized representatives of ihehead of the agency, the Cost Accounting Standards Board, or the Comp­troller General of the United States to examinedocuments, papers, or and m3ke copies of anyrecords relating to compliance .with the require­ments of this clause.
 

(d) The Contrdctor 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 negotiated suhcontracts in excess of
$100.000 where the price negotiated is not based on:
 
(1) Established.catalog or market prices of commercial items sold
insubstantial quantities to the general public; or
 

(ii)Prices set by law or regulation.
 

NOTE:
 

1. Subcontractors shall be required to submit their Disclosure State­ments to the Contractor. 
However, ifa subcontractor has previously
submitted his Disclosure Statement to a Government Contracting Officerhe may satisfy that requirement by certifyingof such to the Contractor the dateStatement and the address of the Contracting Officer. 

AID 1120-h6(9-7a)
 



nforr.tion isprivilegd and confidential and declines to pro­
-it ontractor or higher tier subc .,actor., the Contractor mayto hi 

uthorize 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. Stch authorization shall in 
no way relieve the Contractor of liability as provided inparagraph (a)(5

this clause. Inview of the foregoing and since the contract may be subje
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 Contractol 
may wish to include a clause ineach such subcontract requiring the sub­
contractor to appropriately 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 net conflict with the duties of the Contractor under its con­
tract with thc Government. It is also expected that any subcontractor 
subject to such indemnification will generally require sub' .Antially
similiar indemnification to be subiitted by his subcontractors. 

(e) The terms defined in Sec. 331.? of. Part 331 of Title 4, Code of 
Federal Regula':ions (4CFR 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 offers from at least two firms nrt associated
 
with each other or such Contractor or subcontractor, providing (1)the
 
solicitation to all competing firms is identical, (2) p;'ice is the only
consideration iin selecting the subcontractor from among the competing
firms solicited, and (3)the lowest offer received in compliance with 
the solicitation from among those solicited is accepted." 

(End of Clause)
 

AID ID2o-469-7
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1977 IRRIGATION INSTITUTIONS
 
ANDEAN TRAVELING WORKSHOP
 

2F.
 
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 " 	 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.
 

Signed this~l day of , ' 78 

IDR. DAINE, 



WATER MANAGEMENT WORKSHOP
 

El Salvador
 
June 14-17, 1977
 

To termina the water mangaenment research activities of Utah State
 
University in El Salvador under contractsA N 5d- 26 T and.AID/ta-C-1i103,
 
aouiI--atwa-sop-E-held in the CENTA auditorium at Santa Treca-, 7..
 
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. ';-Q>.L 


The general format for each of the ur days was as follows. During
 
the morning, research results obtained/during the contract period-were
 
presented and discussed-btf---particci'an ts. Following this general
 
dis-cussi-on, four to six work groups were formed, and the afternoons were
 
spent drafting extension-type leaflets based on the research results.
 
32 engineers and agronomists were in attendance from two agencies of the
 
"MITIsryor-Ag-rcultur Liven--- the research a-nd
vestock; CENT, extension
 
agency, and DRG-D--te irrigation development agency. The workshops served
 
an additional useful purpose in getting these two agencies together to
 
discuss problems related to El 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 Irrigation 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 d on the res rcIults and practices
 
evolved during the contract period in El Salvador. The Ministry of Agri­
duI tu re, ice 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 Oith agriculture in El Salvador.
 



STATES GOVERNMENTUNITED 

Memorandum
 
TO : /DR, r. Daniel Chaij DATE': December 7, 1976 

tMm TA/AGR, Leonard H. Otto 

Utah State Contract - AID/ta-C-1103 to UtilizationiSUBJECT: Transition of 

TA/AGR has prepared the attached proposal to continue the Utah State Water
 

anagement 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 both Olsen and Kidman in Perll up through
 

September 30, 1977. An alternative plan would be to provide for Kidman 

June 31, and Olsen through December 31. The only rationale for thisthrough 
your Bureau feels unable to pick Olsen up on 1 October 1977.
would be if 

We would appreciate your early evaluation, so we can get cables to the
 

concerned !issions.
 

cC: 
TA/AGR: GCorey 

DPeterson
 

Buy U.S. Savings Bonds RtgularlY on the Payroll SavinA: Plan 
U'~l.llO 



ACTIVITIES INVOLVED IN EXTENSION OF AID/ta-C-ll03
 
UTA" STATE UNIVERSITY
 

A. 	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 related 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. 

Estimated Cost - $65,120 

B. 	 Pro,-' tor research data analyses, publications, and presentation of 
al-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.
 

1. 	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 El 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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C. Provide for disseminatibn of data on irrigation institution studies 
gathered in Ecuador, Peru, Chile, Bolivia and Colombia. To be accomplis
 
by 1 July 1977.
 

- 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
 

D. Provide for On-Campus Management of above described activities
 

Estimated Cost - $12,000 

E. Proposed Budget
 

1. Peru:
 

a) Irrigation engineer (E. C. Olson)
 
salary and post differential - 6 months $18,050
 
fringe benefits 4,950
 
allowances 5,800
 
overhead 4,950
 

$33,750
 

b) Agronomist (Don Kidman) 
salary and post differential - 6 months $17,325 
fringe benefits 4,720 
allowances 4,600 
overhead 4,725 

$31,370
 

TOTAL $65,120
 

2. El Salvador:
 

Salaries (Fullerton, Stutler, James) - 3 months $17,395 
fringe benefits 4,200 
allowances 2,900 
overhead 8,620 
travel and transportation 2,500 
publications and misc. 5,000 

TOTAL $40,615
 

3. Ecuador (Institutional Studies)
 

galaries (Anderson, Dairies, Andrew) - 3 months $15,015

•f fringe benefits 
 3,605
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allowances 
 1,500
 
overhead 
 7,535
 
travel and transportation 6,000
 
publications and misc. 3,500
 

TOTAL 	 $33,550
 

4. 	Campus Administration
 

Salaries - 3 months @250D 
 7,500

overhead @60% 
 4,500
 

TOTAL $12,000
 

GRAND TOTAL 	 $151,285
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UNITED STATES GOVERNMENT /U"v/ 

Memorandum 
TO TA/AGR,.Leonard H. Otto DATE: November 23, 1976 

FROm : TA/AGR, Leon F. Hesstr
 

SUBJECT: Utah State University Water Management Research Contract
 

We have strong cables (attached) from Missions in Peru, El Salvador
 
and Ecuador asking that we, in effect,l ex nt to allow
 
a more orderly phase-out. (I have see no cable yet from Guate=ala,
 
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 Bureau 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 December 31, 1977. 
 I believe we should also try to accomodate
 
the El Salvador and Ecuador Missions requests, if we can get a qick

budget aEt±m~te and have a chance rf find nt, 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.
 

Obviously, we need to move rapidly, because all the USU field staff
 
are now on notice to depart post by December 31, 1976. Could you Q

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 document for an extension.
 

Also, we need to get at least an interim cable out to the Missions
 
right away.
 

Attachments
 

cc: TA/AGR:GLCorey, w/attachments
 
DJClark, w/o attachments
 
J*TcDermott, w/o attachments
 
RErnst, w/o attachments
 

.,., Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan 



HEMORANDU4 

December 27, 1976
 

TO : AA/TA, Mr. Curtis Farrar 

TA/AGR, Leon F. Hesserki.I
FROM : 


SUBJECT: On-Farm Water :Management - Utah State University - Documentation
 
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) with funding in the amount of $156,000
 
ror 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. 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 Murphy Nemo, 12/11/75
 
E. 	 .RACMinutes December 3/4/73
 
F. Project Paper Amendment
 

Clearances:
 
TA/PPU:RSimpson (,T Date: I7 



OFTIOMAL FORM NO. I*
 
JULY 1 73 EDITION
 

* .A FPun t4 	CrMl 101.11.1 

UNITED STATES GOVERNMENT 

Memorandum
 
TO : AA/TA, Mr. Curtis Farrar DATE: December 17, 1976 
THRU TA/PPU, John Gunning 

FROM : 	TA/AGR, Leon F. Hesser
 

SUBJECT: 	 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 forx 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" om $2,928,
 

A 	 Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan 
8IIIII
 



IMORANDUM4 	 .' ,.,
 

TO AA/LA, Mr. E. N. S. Girard 11 

PROM • AA/TA, Curtis ,q , 

SUBJECT: Utah State University Water Management Contract 

With reference to your manorandum 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 under TAB
 
funding the following:
 

1. 	Provision for Dr. Edwin Olson in Peru through December 1977.
 

2. 	Provision of Dr. Don Kidman in Peru through June 1977.
 

3. 	El Salvador data analysis and preparation of five publications 
to be presented in a seminar in El Salvador. 

4. 	Presentation of irrigation institution survey data in two
 
workshops to be hald in Ecuador and Bolivia.
 

Items 3 and 4 result from Mission requests, San Salvador 5241 and
 
Quito 7960 attached.
 

We feel tat providing for Dr. Kidman in Peru through FY 77 or FY 77 
and FY 78 would not be prudent especially since his work would be 
Mission oriented and thereby should not logically be centrally funded. 

Clearances
 

TA/AGR: LHesser 
LA/DR: DChaij _ 

TA/AGR/SWM: GCorey 

TA/AGR/SWM: GLCorey:12/21/76
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ACTION AID,31
 

'NFO OCT-r1 /o32 W
 
.m.................. 046626
 

R 401410Z NOV 76
 
FM A4EMBASSY QUITO
 
TO S!.CSTATE WASHDC 2194
 
TNFO AMEMBASSY LIMA
 
AMFMRASSY SAN SALVADOR
 
AMrI3,ASSY GUATEMALA
 

'INrLAS QIJITO 7P60 

AInAC
 

pfl, 11652: NI/A 
.AURJECT: UTAH STATE UNIVERSITY WATE' MANAGEMENT RESEARClt CONTRAC'r 

REF: STATE 257P2
 

1, MISSION HAS RFVIEED IMPLICATIONS REFTEL COMMENTS. 
FOI.LOWING RECOMMENDATIONS ARE PRCOSED bY USADI/ECUADOR, 

Ps THE WORK OF CRAIG' A.1UFRSONo USU WATER RIGHTS SPECIALIST, 
TN ECUADOR HAS 8FEN SUPSTANTIAL, HE SmOULD BE ALLOWED TO 
.OMPLZTE PHASE ONE OF HIS RESEARCH ACTIVITY SO THIS CAN 
RE PACKAGED IN FINAL FORM AND RE PROVInE0 GOE AND OTHER 
PARTICIPATING COUNTRIES FOR THEIR USE, TO 00 LFSS WOULD 

NEMATIVE THE FINE RESEARCH EFFORT ANn IN EFFECT BE A BREACH 
nF PROMISE TO COnPERATING COUNTERPART INSTITUTIONS AND 
PERSOrNEL THROUGHOUT THE REGION. 

.1, THEREFORE, WE BELIEVE THAT, THE WORKSHOPS 4HICH hERE
 
PLANNEO BY USU WITH HOST COUNTRY INSTITUTZUNS FOR PRESFNT.
 
TNr, THE RESEARCH FININGS AND THEIR POTENTIAL USE IN THE
 
COIINTRIES MUST RF sUPPORTED AY ATD, EVEN IF IT MEANS A 
AMALL EXTEVSION OF SUBJECT C.NTRACT. THIS OUTREACH
 
MECHANISM IS VITAL TO ASSURE THAT HOST CnotNTPY INSTITU-


TYSNlS DU FULLY UNERSTANO 'ND AFPRECTATE SIGNIFICANCF 0F
 
11S11 RESEARCH DATA DEVELOPED. THE GOE DEFINITELY WANT.; 

UNCLASSIFIED
 



Department of State
 

UNCLASSIFIED
 

PAnE 02 QUITO 07960 1016367
 

'THvSF SEMINARS TO BE CnNDUCTED. MISSION ALSO BELIEVES THE
 
MATA AND ITS IMPLICATIONS FOR WATER OEVEL(jPM.NT ACTIVITIES
 
tOnRFSSEn TO CONCERNS OF THE SMALL FARMERS wILL BE AN
 
TMPORTANT REFERENCE FOR FUTURE AID SUPPOPTED
 
ACTIVITIES.
 

4, USAID/E IS MAKING EVERY EFFORT IN A PHASE-DOwN SITUATION
 
TO COMPLFTE ON-GOING BILATERAL POOCRAlS IN A COMPLETE AND
 
SURSTANTIVE MANNER. THE USU CONTPACT CLOSE-OUT CANNOT
 
MEFT OUR CLOSE-OUT, CRITEPIA WITHOUT AIr)/W SUPPORT PER
 
PAQA 2 AND 3 APOVE. THIS MISSION STRONGLY ENCOUAGES
 
AIn/',I TO ASSURF APPROPRIATE FUMDING TO CONTRACTOR FOR
 
MEFTING THESE MINIMUM COMMTTSET$, SPECIFIC nETAILS ON. 
CO.T FAOIJIREMENTA A 0H1' 1) RF RFl;FSTEn FfMr)N THF CON1"&CTV 
THTS MISSION CAN PROVIDE SUPPLE'ENTARY DETAILS AND INFORMA­
Ti-N AS REQUIRED.
 

UNCLASSIFIED
 

http:OEVEL(jPM.NT
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PAnE 01 


iACTION AID-2 

TNFO OCT-21 	 /011 W
 

P 1620t3Z NOV 76
 

PM AMEMBASSY SAN SALVADOR
 

TO SECSTATE WASHOC PRIORITY 26Q1
 

IINrLAS SAN SALVADOR 5241
 

P.n. 	116521 /A
 
STATE UNIVERSITY CONTRACT AID/CSD-2167 AND TA-r-
AURJECT: UTAH 


1103 

REFS STATE 2 97 Q82
 

AIO/W HAS MADE 	DECISION TO TERM­1, MISSION IS CONCFRNEV THAT 

APPARENT PROVISION FOR PHASF-


TNATE SUBJFCT 	CONTRACT WTTH NO 

EL SAL'
MUT PERIOD WHICH WOULD PERMIT THE CONTRACT EMPLOYEE IN 


ORDERLY TERMTNATION
VAfOP, TOM FLLLEPTON, TO BRING ABOUT AN 

ThE CONTPArTOR
ANn WRAP UP OF 	PROJECT ACTIVITIES IN THE COUNTRY, 


THAT UNLESS AnDITIONAL FUNDS ARE FORTHCCMING
WAR ADVIqEn IIS 

SALVADOR MAY HAVE TO TEkMlNATE BY
rONTACT ACTTVYTTES TN EL 


ALTHOUGH WE WERE AWARE OF
THF END nF DFCFMRER MF THIS YEAR, 

1977,


THP PRMGRAMMFO CnNTRACT TERMINATION DATE OF MARCH 31, 

INDRIECTLY THROtJGw 
A KOT.
THTS INFORMAT~nN WAS PROVInED ONLY 


?FTCATTON THAT 	FULLERTnN WOULD BE DEPARTING,. MOREOVeP, F WA')
 
A NEW

lINnFOICIAL INFORMATION INDICATYNG THAT THERE MIGHT uF 


rONTRACT DIRFCTEn TOWARD APPLICATION OF EXISTING TECHNnLnGY.
 
IN' OL SALVADOR


4CTIVITIFS UNDER THE CONTRACT HAVE BEEN CARRIED ON 


FOR SIX YEARS AND CONSTERARLF RESEARCH INFORMATION HAS 8FEN
 
ACTIVITES WAVE
nENERATEn. FULLERTON REPORTS THAT A NUMBER OF 


RUN THROUGH JUNE 30
PERN PROGRAMMEn FOR APERTOn FSTIMATEO TO 

RESEARCH RESULTS, PkEPARATTON nF
ANn WHICH INCLUDE ANALYSIS OF 


PXTENSIO N
 

'YPE PIL91CATIMNS, A SEMINAR. AND WOR(-SHOPS TO
 

AND THEIR APPLICATION IN SULVINn
nIRCtiJS PEAEARCH RESIILTS 


PRnBLEHS OF ON-FARm WATER-MANAGEMENTo 
AND DEVELOPMFNT CrF
 

[INCLASIIFIED
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PAME 02 SAN SA M4O 10257Z
 

SURFACr TRPIATION GLIDELINEr,OR PRY 3EASON PROf'UCTro' nF COR'!,
REANS ANO lOYBEANS. USAID BELIEVES FAILURE TO COMPL.TE 
THF A61OVE ACTIVITIES WOULO RESULT TN A SERIOUS C 
 C ; PLANNED 
PRnJCT OUTPOST. 

O R!N( RErEIT VISIT TO MISSION, CONTRACT ET,

WOWAU PFTPRAON INDICATED THAT AfO/6 bFL!EV?--f*, T'
y;"

NOT PLACP ORTOQITY ON WATER RESOURCES MANAGEME' '
 
WE WTSH TO MAKP rLEAR OUR POSITION THAT WATEP 3'',k'j:C .
 
mENT IS A VERY HIGH PRIORITY ACTIVITY TN EL SAL .fI W
 
WERE NEVER ASKED OUR OPINION AND WE NEVER TNOICA7-D IT H*q

NOT A HIGH PRIORITY, IT SHOULD BE NOTED THAT THIS CUUNTRY FX-

PERIENCES A SIV 
mONTH MRY PERIOD DURING WHICH TIME LANC aVAILW
 
A T L!TY FOR PRODUCTION IS MADE EVEN MORE SCARCE, THIS IS ONE

OF THE RFASONS WHY WE PLACE IMPORTANCE ON ASSURANCF FROM ATr),4

THAT RESOURCFS WILL RE PROVIDED TO ALLOW COMPLETIUN OF THE
 
PRnGRAMMFD PPOJECT ACTIVITIES. ANY COMMENTS RE4ARbTNM THE PRr­
.ErT IN THE PAST WHICH MAY HAVE BEEN INTERPRETEO AS iE7-a

ADVERSE, WERE MADE ONLY TO SUGGEST THAT CHANNELS OF COMMIINI­
rATXnN COULD BE IMPROVED AND TO EXPRESS THE CONCERN THAT
 
TH TYPE OF RESEARCH BEING CONDUCTED UNDER THE PPESENT
 
PRnEJCT WAS NOT THE MOST APPROPRIATE FOR EL SALVArnk. mI SION
 
WAR NEVER GIVEN OPOPRTUNTTY BY TAB/W TO COMMENT ON STRUCTuRE
 
nF THIS PROJECT AND WE NEVDJRECEIVED OFFICIAL WORU THAT AID;:4
 
HAn nECInEn TO TERMINATE PROJECT NOR wERE WE REQUESTFO
 
TO CC"MmENT ON TERMINATION OF PROEJCT. A WELL-CONCETVED RFGIONAL

PRnEJCT IN WATFR RESOURCES MANAGEMENT WOULD BE AELCOMEl RY THE
 
MISSION AND GOES.
 

3. THE PAY OFF FOR THE PRESENT PROJECT ;ILL COME OIRINt THF
 
NEYT SEVERAL MONTHS* OUR APPEAL IS 
THAT AIn/W PROVIDE ASSUPANCE
 
THAT CONTRACTOR WILL HAVE RESOURCES AVAILABLE TO COMPLFTF THE
 
ORnGRAMMFO ACTIVITIES FOR EL SALVADOR AS STATED ABOVE.
 

49 FuLLERTnN ESTIMATES COST OF ACCOMPLISHING ACTIVTTTES nlES-

f!RTBEO IN PARA I AROVE TO BE ROUGHLY &60,om0 FOR 
THE PERIOD
 
JANUARY i TO JUNE 30p 1977, THIS INCLUDES HIS WORK IN FL SAL­
"AnOR, THE PROPOSED SEMINAR COST AND THE COST nF THE ON-

PAMPUS EFFnRT IN DATA ANALYSES AND WRITE UP OF PROJECT RESJLTS.
 

R. MTSSION STRONGLY ENCOURAGES AID/W TO ASSURE APPROPRIATE FUND.
 

.ING TO ACCoPLIM THESE ACTIVITIES. PMZ&E ADvIZE. LO 

UJACLASSIF lEo
 

http:COMPL.TE
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4 16 fl 5'7 1 
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SA T? WS 1 0C 2r,0' 

IlNr:LA5S ECTI' N i OF 1 LIMA ItP393 

FO 1,15JI NIA 
WATER MANAr~iENIT RESEARCH

Psle wiAri S'0,TE UmiVERSITY 

PrF; SYATE 2 7793M1 

3 AND 4 MEETIN'GS TN A-10/li 1ZNVOLVI1JG TA1/tGp PEP50,ONEL 
is NOVENIbPR (OM%

&NV) RIECTOR A CHEPMJ AGRICULTUJRE PUPALSA~nPaPU 
nF F1 6;?, 1 io) L 4,ODP I ACL) SS r UYUL-. 0F SU RJ CTC01tOT;'A .T N'
 

H ' i

N.L y o xl'i~ t.u F cv;,. JCc y f:AR 

LO' FY 6 N . ATM O ~tCT.*) TiAs;.i T Ur CUMNA 

AL.SO ;GN E ','l'T, 5:"CF T4- SERvICr:S OF UTAH STATE
 
FUTURE AS!3TAlCE nF
~*. ~~JTO CURRENT A.0D'w*I 4
 

FAA!Mbl. IJA-FlP RFC'~ 
115'.~t)/LPU AGRICULTJ?.AI SF.CTOR, P-10) SliALL 

Hi5SICN SHOULD PROVIDE Fflk C^ TII-UA-,7G'1
lITTLIZAT7[T ?VIC7.-FCALLY; 

FY 1,97S~ !"I$SION FUNOIEO PPOj;-CT, Avr 
r'F 0,11-S SP.!.ES lJtIl--EP MW 

'lR0% SU6iM'TTING THE FULL-OviliN'.
RafU~ 'U/d tISS"10N 1S THlEPE 

GRANT ACTIVITY SHiEET FO'P
~NFO1~~To E ~.IO1ON EPARJAE 

CONSTRA!MTS, IT WAS FUQTH;-:R
7NrLog:S7C:l Ys ' 78 CP. lF '1O TIME't 

O0TEI.I 
nL r.1fl ;i~ HA *....y FORMIAL IROJECT 0UMJIENTATION MISSMC 

s 7 u 7r ? PA 'ER 0"p) Atcr,"IWGLYa A PROJECT PAPER WILL 6Ei 
1977 AS PflSs~i'LE,AUIMTT~.r, AS EIkRLY IN CY 
34O3ErT ZNFORMATION0,GRANT AC7VITY S14EFT 

PR(WJC.2 5:)V7-01 70 

INrLhSSIFIEO
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WCHEI)ULlC SFINAL4. *;,rFY~Jl CTIIT NSHL FFOPIG~IN PR1 

PROJECT iN TI."GLNS(IRA)ADI CAJCN 

t-N T! I2M. rS1) N T R3OJCCTA Nr)1111 7 AtWERRA) NATED IN AHSARJCEI 

E ;0L:t.TPE 1? 4PPOVE-) VIAA GVE )T ul. WfiCH CUULD PER~MIT SUO.'TiwY I AL 
VN.*: N! A)'CULTL'Rt.1 P:*?n(7. ToN~ ANiD A C PRF POU4DrNG INCRFASE 

TN 1 EirLN'.OMd( AN L OF FAPIM~RS. GOVE!NM4-CC LNI0,'ri SMiALL THES .JT 
nF PltNk.t H,! 4S5IGN4FD ll!Gi4 PRTOPITry Tm' THE OP71IMUM LITILYZAITN Of" 

E': . Z., , E OVEPIMAaYT COLL .1 .. L~TON UYAT14pE(1Ii;R !-? TM WITH ST. TE 
II4V~~St~.(l~i) ~ ~.'TlM3L !AHTO A L OFFICE TIN T11'r; 

AJ -,; Qosh R?~Afrip U~~(PPLICFO r?C AN,,D IO li N-
WAVE sNkLL SYSThM3.MAA~E~'7OF TRQPIrATlON 

.E S ; FO2R7~~HAVE UE-6:N SEL AND SFVERAL COlUIITrFP.'r)JL LOTS CTEO 

;..AVE RE~c'lV;7n 'PEP? -NCE AND TIZATNTNGI TIIPOUGHI T.1F PFF17PTS,IF TH!T^ JE'~'CGpUlF p pUVAJTHNCi AtNf YECHl JCLAS1TAC 
PRnVjO;:7r 6y 1131, cOL A"P"ON h-4 57. FST 3LZSi' D WIT4 SCIINTY 
nP UTH":' NAT ', 0A L -INDlI~~!TOA INS'TITUJTIONS INTE*REATED VII THE 
flp',!MUH 'JT'L!AT7ON OFp ATTF RFSOuPC-'S FOR~ JMPROVING An.RIClJLTUfAL 

PRCIUCTO~i PE-PtU. rw~Iq C-RMUP HAS ALS~O PLAYED A MAJOR ROLE 11M THE 
SEI. EC',YON ~:~OESZ';N14 OP THEPGAID DE,,tONsTRATION STATIr-Ns THAT 

WILL EiZelYATRLSHED IN THE STEPRA 11NflEP ThE RECENJTLY SIGNED AID LOAN 
.O PF-RU FP TX;. "MPRnyf.M,.FT OIF SPALL IflF!G'TION SYSTEMS IN THE 
SIFRRA,; 

ni I. PtIIT S 
YH7S PROJErT NTLL PRD~iirF TRAINED TECHNICIANS REGUIRED Tn PRnrIOTE 
Th r).-lIoNSTp~kT-JUW ANrl EXTENS-OIJ OF DFTT .R IRRIGA'7ION AND Ac-RONO0;1C 

UNC~L ASSIFPIE~D
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PRACTICES AM1I1N3 SMALL AR?4EPS*Q IT WTLL F.P4ND AND STPENGTP THE 
nfq-FPM WATE- 1.)SF nEMO?!3 T7ON~k t!4D EXTEYSION NThORK. OV7!R.LL 
AGRICULTU~t-L PROOLUC7, ONJ 1N THE !-N HIG J1Jlq'JL t' T>'L5C41H 
FD
 
FAyYpu~ ! EPF' 7E!N CY tiP T~A!, USE*
' ' OF ATF FER-ILI ZiEl iP-fI 
jF H.,,ER )aATFR VS-FE FF".CENCES AT%7iEO A001TIflN.'L- W';llTi'3 AIVL. 

RE AVAIL/,i3LE V!1 7NiL- Mr)F LA,.0 TC' PE !RfjG4TE0. THl;:E FF-CT P:. 
flRflUk"I1jT7 TwfE STEO'RA ANDI ;4!rH jtiI-.-!! WILL bF MEPE fl~AC j. 

-rh~" COC4C0V PU~~~~YLi^ ~ ~4L NT; 1-'LEtiF i~4T'.;AllJEC 
r1.WCII'TS 0 'U ..T 7P E- C10*-P 11.) (, T0 Fi~M~ORE EFFICIEN'T USE OF YTW-

YH1? PRC&.JFtCT N'ILL ALVI PV114TtE YHF POSSIBILITY OF UTIL1IIN LT7k 
'11"E SOULqCt N~'F~Y h FTC?OF CSRsFUVYTY, IYDPAULTCi t)T'M 

CE. o!~~~'ILLHAE BW IJS!-*D TO HEI.' OF IF. OSTT'UE EF FEZ T Ul: 
WH9R, PR CT I~r L YT)E "NCIDEHCE OF PL.AP' AIM ANJIMAL OL-E.STES --7L 
AL90O LE OUEiT~IrOU.GH OAEhNT,1P-RrlVE- 0?YATFRC~~I~', 
(nl TN4.: cnfl.. PRACTICAL FXTEN'5I014 [1%ULLFT7,%S WILL CE 1)EVCELC27E A.-.' 

iPEHk ~~~~N -1~~ JkO7CY, ~L 1KP~~IaF L~ A'r 

r 1)rT E2T 1 THGS F$IL DONURS;43 IL 5E VER A APL INCLUT'~NGB f3L~ 

r ANA 0A ; T-5 PL Az F T~C~E r t 141Y P;)0 If D I A5'S ST ' NC:.L ' -PIA1r IP! 
ANA) W,.r.E:, ICTrLTPL (IN A C/-PTTL PPCj'E( LEVE A 171i F!*;'111 0.1-HSS 

AT Tll. LL " 4"RM2 P ", tS CF YmE n .'-PA AND HIG~H INu *W 
rGNSTI7LI',r AL!111w S2 PFR CENT OF THE ' OUNIRYIS PQPUL4TXC?l', 
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http:OUEiT~IrOU.GH
http:OV7!R.LL
lfiore
Rectangle

lfiore
Rectangle

lfiore
Rectangle

lfiore
Rectangle

lfiore
Rectangle

lfiore
Rectangle

lfiore
Rectangle

lfiore
Rectangle

lfiore
Rectangle

lfiore
Rectangle



• Department of State
 
reh of 

UNCLASSIFIED 8952
 

PAGE 01 LIMA 10393 02 OF 02 152118Z
 

R7
 
ACTION AID59
 

TNFO" OCT,,,2, IGA-02 EB.07 /069 W
 

P .416c5Z NOV L 

m. AHDC 2669 

INr.LAS SECTION 2 OF 2 LIMA 19393 
&lnAC 
TOTAL PROGRAM INPUT REOUIREMMENTSI 
l1Jo, TECHNICIANS
 

A, SIXTY MONTHS OF LONG TERM ASSISTANCE AS FOLLOWSS:
 
(0' IRRIGAT!ON EN1INEFR (,6 MON.'THS) TO PROVIDE AGSISTrAtCE I1 

RPIGATION SCHEDIJLING, w TER OULITY EVALUATION', 6SALT BALANCE 
r.ONTROL, DPA.NAGE, WATER WELLS, PU'APING, SMALL STOPA.E RESERV!OI1, 
nEt4ONSTRATON AND FXYENSTON TECHNI.UES, AND COHPLEMENTARY SERVICES 
TO OTHER ON-rtOING IJUSAID PROGRAMS IN AGRICULTURE/IRRIGATION. 

(2) AGR 4nMYST (24 MONTHS) TO PROVIDE ASSISTANCE I4 DFTERM.,.ATInIN 
nF CROP WATEP REq.UYRElFNJTS; COLLEC'fYnN OF ME7-OROLOCLu .';, 

O 	 . T - iI. i'TY rL,'TICUSHIPS, ,' 4 T r'; Tit~lt ,.. ..'.:,J , 
P, AG',,ENy IRRIGATED O11S, NICIE:Rnp PRACTICES UNDE CONDIT 5JL 

rnETEPt 7NATTO", DEllh'NSTRATION AND LYTENSION TECH.NIGUL5 AND COP-LF.. 
MENTARY SERVICES TO OTHER ONG(IVdG USAID PROGRAMS, 

R. SHORT TEP11 CnISULTANTS CSIY M'ONTHS) IN SPECIALIZED FIELDS r-,F 
SOTL PHYSICS; r*IOMITFOROLOGY, FIELD PLOT TECHNIQUE SMALL STRUCTUF 
lE~AIRN, At;n EXTENSION METHODS.
 

C.OHM DIIT I ES 
SMALL EQUIPMENT INCLUDING LASORATORY EnUIPMENT, WATER VEASUREMFNT 
'iEVICES, SOIL WATER nETEMINATION EQUIPMENT, PIPE, HYDRAULIC RAIMSl 

WIND MILLS, SPRINKLERS# AND SOIL SAMPLING EQUIPMENT, 

PAR TIC7PANTS.
 
P. njifT-,TERMi TrATNFES 

UNCLASSIFIED
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nTHEQ COSTS
 
FXP.NlIJA8LE MATERTALS, SUPPLIES, IN-COUNTRY TRAVEL, AND INCOUNTRY
 
TRAINING, . . 

3, MISSTON UNOERSTANDS THAT UTAH STATE UNIV.RSITY WILL PE SUO'ITTINC 
nIPECTLY "O AIDI' A BUDGET FOR ABOVE PROJECT !IPUTS, ,.ISSIONtS 
PRFLIMINARY FStIMATEn nF CONTRACTOR 15 LIVE Or' PROJECT COSTS, I.E , 
PY g978 THROUGH FY 198q, IOULD BE AS FOLLOWS: 

(IN US. THOUSANDS) 
PRnjECT INPUT FY 1978 FUTURE YEAR OBLIGATIONS TOTAL 
I.-Ro TE CHNICIAN., 130 170 .300 
0APTICIPANTS 60 16 
ronr DUTIES 5 5 1 v 
nTHER COSTS 30 46 76 
'lDTAL OBLIe,ATION 171 231 402 

nTHEI? COSTS INCLUDES PPOVISION OF OVERHEAD CALCULATED AT 15 PER CENT 
nF U.3. 7ECHNICIANS COSTS,
 

4, MISS'TOM HAS JUST RECFIVED REFTFL WHICH PPOVIDES PARAMETERS POR 
FUNDING OF PROPOSED NEW PROJFCT flURING THREE YEARS IT WILL BE Fd]IOED 

.AY MY5SIO... USATD FEELS STRONGLY TiAT .NPUTS OUTLINED IN PARA 3 ARO 
F 

CAN ?,Nr) WIL.L BF JUSTIXVED 1N FoD, iCOM 1?G PROJECT PAPER (PP)
 
.AURM. S S10t .
 
nEAN
 

UNCLASSIFIED
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?NFO OCT-.'I /opl W 

P 16POI7~ NOV7
 
PM AM'.5ASY ISANS&LVArOcPJ
 

ATO SECSTATE vrAS~iiC PRIflRITY ?601
 

A IINrLAS SAN SAL'JADOC? 5241 

AIOfAC
 

F~fl 11652: M/A 

SUF4JFCT: UTAH STATE UNIVERSITY CONTRACT AZD/CSD-21f5? AM~D TA~r% 

PEF; STATrE 2r,7082 

I . MISSION IS COINCFRM'Efl THAT AID/N H&S MAOE r)ECTIOIN! TO TIEPI-
TNATF A.SJCT (.ONTPI.CT WYTH NO APPARENT PiNOVISION F'Q P:A. 
AUy PE-1100 WHIVH kOULD PtERMIT THF CONTRACT EmPL0YEE !IN EL S'AL­
%I1flP, rImn- FIiLLCP~T'Th,9 TO BRINJG AROUT' IN OR-iP,,Y T Tflj 4 o 
i1 f4nlW± UP flF PQOjECT ACTIVYXTTES YN THE CCOUYVY. 1 1 C'AF1.. 
140~ AD"ISEn 'IS TIJAT IJNLE5iS A:1DJT I0NAL -UK'DS 4;Ra FOFPTclrm:. i 

~ C~ry., EL SALVAbOMt HAY H.AVE -60 TF.*,dQKA~l,,TE- bli 
7HP ENO O'F 09F;UIE) m'F THIS YEaR2 ILTHr1U h ,qF WEMR AV;A:- OF 
THFPr~~ CriNVTRACT TEPmTNATION ,~ or. iAqClq .1:, -,77 
1'dvS 'JFR.MlTTnlq 4AS PJ~0vlr)EF Tr.IoPiEC(TLv POYAfli.LY Aj~'J 

TFTCAITTO' TH4*r F't!LLEQ7,t% eilnULD CZF %PARTI. 
 o:~OV' 

IINOFr'ICI',AL.IItRA~l INDICATTNG. THAT THR MTjGriT oF AYEI 
11O1TPACT )Tl!oCTEr, TONAPID APPLICATIONJ OP EX73Tl4G 7PCI,?JCLlGY, 
4CYX'JITIFS U'07.R THE rnNTRACT 4AI BEEN CA Rl~n ON JS' OL S'LVA003 
POP SIX YEIR.A A,4(' COMS7EP4110: 9ESEARCh IN'FORMATTO, t ~AS 5E ' 

r.EE~JO. FULLERTON REPORTS TWAT A NU'm6Ek OF ACTIVITE 14AVE 
I%~i PRO ,A$MEn 17,0P APERTrn FSTII !ATED TO RIN THR.~uSH JL'NF -w 
ANl WHICH INrLtIQE ANALYSIS OF RESEARCH AESULTS, PkePAN&TIOv,' OF 
PXENS$I0
 

*fYgE PI.IL' ICATII'NS.D A SFH114AR Akio !ORK-.SrOPS TO
 
MISCI13S ;-lrERr4 RES!'L-1 AND THEIR APLlCATX(jv IN $.ULV(WG
 
PRnetLES OF flN-F.%RM WATY -MANA r.NE&'ET, AND )FvEL~lP,,FNT C.F
 

LINCL & S qI P ED
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SUflF4'CF TY1 IrATION. GUllncLINEq cOR PMY SE4SON PRO~uC~TTVN n- CORM,
 
PEAM'S ANOf SOY3EAMS, IJ$AIO RFLI17YES FAILUil" TO O!Ii
 
grHF lrBVF ICTI'!ITIFS W(IULD RYSIJLY IN A SERIOUS LO , C1F PL AX'INEO
 
PRflJFCT OLITPI!T.
 

I. 0'.11I!NP QErEqT VTSTT TO MISSTO', C!'NTRACT tZ~ SF;-.TA7IVLE
 
WO1WADU PFTFR W 'ICATEt1 TH4'T 00I/w F3r. EVEZ' !'IS$tu"' IJ
 
N~OT 0LACF t3RTC-'fy ON WATER PESVIIRCES1 MAW'AGEMzi.I7M ' AAT,
 
WE iqTSw TQ /' rLFAP OU POSITTON TN; AT W~t .
 

14N~ A v E .. ia 1yA IN EL F -L V; II
F.wr7 iT , r T 1 V ITY 4L) 

i.4E./ ~ oi.'r O1ION ANDIF tEVEP NUC~Q IT wll
017 N 


&JOT A HIGH PPIflRTTY0 1T .SNjuLD CC~ MOTE-D THA.T TH~IS ""I1NYRY F%­
PEPI11,JXES A SIY MAONTH RV P~ERID WhilCW1 ,~A!,4v
OL'.'CG !IIi 
AbYL!TY PO PRnCIJCTION 15 M EVEN~ !AOflE SCA-CE, TH! O~k!E­4AfE S 

(TFTH* Rr'A.kOfl.!S J.R-Y v.E 7'LC'~AI P ONJAZ~IC FrcIM IO/ 

-TrTl-N pit: PAS Tr ~H IC11 KJAY HA VF PEEN IN TER~7TEL) ASP 
ADWERSF, WFfE MAOE ONLY TO SLIGrEST THAT CHAINELS OFC~riN.
 
rA~IflIJ COULD BP IMPROVED M-N TO F:XPFFSS ThE COMNCERNI THAT
 
'iF TYP OF PESF!2CH BFINJG CnNI'UCT--o UNDER THE PPE.ThNT
 
P~nE.TCT ")- HOT THiF MOsT APPPOPRTATE: FOR El_ S.lVADrjm, VI!3STON
 
WAR~ :;jVlp GVE" rPnOfRT1I\TTY nY TAOi.4 TO COMOL;T 0,1 c-,l.;!CTo-,p
 
n~ Flj Ph-lriJ -.T A.n WEN, '9YIr. .
 

W~n l_::TnTn NCIR kE O S 

I 
T N 

L,-c) > ' L) ! 1 1 1 " J. F pj OEJ I"T. EL 0C0N 1IL F~Y~.* fG7O"L
 
0RrIt~vCT IN ~bFF RFSOUPCF3 M&NGIFMFNY 11OIJL! RE 4-Lr:Q?AEr fY TH.
 
mI-sSyj!4 Atjo. GOES.
 

. TwE PAY.OFF FOlR THE PRlESENJT PROJECT WltL COME~ui THE 
NEVT SFVER AL MONTHS , OUR APPFA. TS. T14AT A I D/!, PROV !OFi A, UP ACF 
YHAT lCONTRACTOP WILL HAVE PESOURCES TO COfIPLFTF Trji 
0R-1GQA~m.FD &TTITIES FOP FL SALVADOP AS STATCD AC6OVE. 

A,~ F'JLLERT'N EST1IHATFS COST IP ACCOMPLISHINJG ACTTIVTT"E:, r~s
 
f!TP IN DAPA 1 AAOVE Tfl E ROUGHLY 56,n FO'N THE PFR!or
 
JTANUARCY i TO JU.NE 3e, 1977. THIS INCLUDES HIS WURqK IN FL SAL­
IlA'nUP, THE pPopoOsE SEMINIAP COAT AND) THE~ COST flF THE ON. 
CA$I.IS iiFFnRyT N DATA ANALYSES Aklo WPTE UP OF PROJECT RESU)LTS'.fs,
M:.SA ~fN STRflNGLY ENrOUiRAGES AID/W TO ASSUP,-: APPPCJPNIATE FIND.. 

ING TO ACCW~PLIarI THESE ACTIVITIES.* PLEASE ADVISE.. * WZN 0 

IJNCLAS .5IFIED
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ACTION AID.3i
 

A 	 TNrO OCT-qj /0~32 W 

A 	 P 1014102 NOV 76
 
FM A14EM ASSy -0I
 
TO S CSTATI? V37i$HC 2194 

S TNFC) A14EMiIAS-G
 
AMPMiRASSY AAN SALVADOR
fL A~FNASY htTFWL~fA 

IJ14rLAS QUIITO 7060r~ 

AIr)AC
 

F4URJICT: UTAH STA.TE UNIVFRSI7Y WT 1NGNN RESEARCH CON-7p."-

REFI STATE 2579)82 

I , MISSION HAS RFVTE"I!En IfM1PLICATT'OJS REFTEL COIMMENTS'. 
FOI.LOINIGC PECoPAI.EtATIoNs ARE P'RCr)$0ED bY usAuI/Ecuu:o,,' 

Po THE 1-10UK OF CRMYG 0'!UER30I\% USU iATER RYIGHT.S SPECI1ALIST,
TN ErUADOfl HAS SFEN SUFSTAN!TltAL, HE S DULD BE ALLON' r To
r.OM''PL-ITt PH4ASE 0-N'E Or HIS RESARCH ACTY' ITY SO IHIS CAN 
RE PkCKAGED IN FINAL FORm ANiD Ra ppOVjflan GOE AND OTHEPPART GPAT ING ('..NTFRyES FoPc THET;Z USC. TO ()O LFSS W1OULD 
NEnA'r.fVE THE FIN4E RESEARCH EFFORT AN!) 114 EFpErT BE A VsPEACH
flF PROMISE, TO COrMPFRATING COLINTEPPiRT INSTITUTIONS ANDJ
 
PERSON'NEL THROUGHOUT THE REGION1. 

;o THEREFORE, WE 6LE THAT, THE 	 14RSH~FFRCC
PLANNFO B3Y USU WITH MOST COUWITRY !Nc- 1T.!m FOR PRFSFNT,
114r, ThE RESPEARCH FIlnINGrs A140tThEIR POTENTIAL USE IN THErOhINTRIES ~R BD F VF I IT IEN 
SMALL 	 OF SBETEXYEMSIONSLJ3JCTCNTRACT. TwIS OUTREACH 
MEnHANISM IS VITAL TO ASSURE TNiT HOST CnUN'.TPY INSTI-U. 
YI(ANS (iU FUILLy UNUCRSTANO ANDIf AFPP=-±A:T STG"4IFICA.NC OF 
11811 RESEAFZCH DVTA D)EVELOPED, THE GOE DEFTNITELY WANTS 

UNCLASSlFiED 
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'TH9SF SEPAI1.JAPS TO 9E CflNIUCTED. MISSION ALSO BE~LIEVES THEF 
nATA AN4D ITS I"PLICAYIONiS FOR Wt.TER DEVELUJPM'ENT kC11VITIES 
AWfRFSSED TO CO:NCERIJ OF TH'E SlI.LL FARMEflS WILL BE AN
 
IMPORTArilT PEFEPENCE FOP FUTURE AID SUPPOPTED
 
ACTIVITIES.
 

41, USAIO/E IS MAKING EVEPY EFFORT TN A P1HASE-DOIN SITUATION 
TO COMPLFTE ON-GOINJG BILATERAL PROCR.II.S IN' -A COMPLETE AND 
SURSTANTIVE mASJNER. THE USU CONTPIACT CLO,'iEOUT CANN~OT 
MEFT OUR CLOSE.-OLIT C9ITEPIA WIT~4flUT AI-)/1. .5UPPflRT PER 
PARPA 2 AND 3 APO'JE. THIS 11TSSIOIN STflOi!GLY aE.-ICOURAGES 
Al/*,' TO ASSURFl APPROPIIATE FUHL2NW-* TO C0ON7R-CTOP FOP 
MEFTV.NG TjFSE MIN4IMUM COmmYTtEN-T$-, ,P AILOL 

rYjY S tllbS~IOt CA'N PPOV £OE S.!PPLFNtTA~y OC-I AILS ANU -Ni-4F1Ti 4Al-
TIlni' AS REQ~UIRED, 

1ie*ILS~ A;DISE. 
0LlO,jLD 
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Vroj ,..- Y.;'. rV er~ e i n fir. .iCe.& snbi)iiian of 

9 3.1 . 89.1. 

'' . O'.g.ioni ,.e 3, ..968 . . Date29 

(NIi i.. ) FY 1969 Actiual.. 
FY 1-970 Vtjyr 300
 

oz c. U~ .y>, cr... -.
t '.') ,.9 ate o .................
 

. ,, c.'.; :b .-:r ( .) es - 21.. . . . . .. C ',c,:.r.' t.:'.<. ;e (s) )Alb u., C~DIAT/,;)' ' s ,~' I ' 
Y & J,'i.ni *...i .ojceet ,._.- Braz:..i- D ission - 'st. i esol C,..-c" Ve'elC a ". ..... 

))ato of JZ.' Ap2:,o& 5/..,, l/6S Date Q? 168 ".9*aiuaoe,(pro e" .............. .
 
.urpoSe The Spring Review Ii sted water mnagenent as a subject which ri'itsp r i or i ty . . .... . .... ...c o.zeae:-.e ;c..to. The imi:,'ve,'nt of wItte- lmLanalscmnt pra.c .c csand the ionfegat-o, oI these practices with other essential man -.geyrien andcult ura-. practices is basic to effecti.ve agricul.-tura d-evej.O.,n. This pro,.ce-;.has .].ong .co'-, itbeen . izct and has been a point of intersi-ve cocent.-.ation. ;DnAi.,')D. FL.urthcr ciiph:-sis is given the essential, of good w-.ater managem'pnt .;hen itis recog ,zed that good crop land is limited and cost)y to develop. 

seriptn of Actx,,itv,: To deterine water mwaiartCment resca.,ch needs il ..Ame ri a team frc.' Utah State University visited countries in Cent'al. andSouth -.- c. In cooperation with USAI'D and -"inistry reco
.needs for on-farm ',:ater managcment researcch were determined. Sub-.p:,.oj.c-ts to 

ry 

•.mp].ec-iicn' t wo'rk on these rurajor pobl.ens we-nore reviewedprepa,,!d. by AD/'
USAIDs and are no.r being implemented. The res.arch i.s bei.n Closely 
and
 

with the CII)IAT poy'elm 
of OAS and with AID-sponsored projects on soi.3s,fertilizers ard.._ with TA, North Carolina State Unive.rsity, Corne!l.

Universi.ty, ard Coorado State University. 211(d) grants in the field of
water r.ana.... 
 ent to Utah State University, Colorado State Uni.vrsity and theUniversity of Arizona are giving supporL to this research proU.'-, by buij.djhg 
upon U.S. co:mpctence. 

Acco _]i.sh. n's: A te_am visited E]. Salvador, Honduras, Colombia, Peru, Chileand Bra,;il.. Six sub-.projects wure approved by AID/T and for.arded to theconcerned missions. Four USU project scientists are present.y in IA onworking to initiate projects ih Colombia., Venezula, 
TDY 

and Chile. Brazil. h.sindicated the desire to participate in the program in the near future and 
El. Salvador at a later date. 

Future Targets: To follow up with USAID missions on their research needs inw~ter mn n'- rnd to help reet these needs through cooperative researchassistwinc through this USU contract. Scientists will be posted in IA to 
conduct the research. 

http:effecti.ve
lfiore
Rectangle
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MEMORANDUM
 

TO AA/TA, Mr. Ctrtis F December 14, 1976rrar. 

FROM AA/LA, E. N. S (i raid II 

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
 

In a meetin'
 
with which to continue the project at this time. 


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:
 

to support Dr. Edwin
1. That TAB provide FY 1977 funds 

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.
 

That TAB also provide funds to support Dr. 
Don


2. 

or FY 77 and 78; the two-year
Kedman for either FY 77 


period would be preferable to the Mission, 
Dr. Kedman
 

and Utah State University.
 

Please advise us of your decisions so that 
we may make &he
 

necessary adjustments in the FY 1978 Congressional 
Presentation.
 



METIORANDUM ~OCJ~$
 

TO : AA/TA, Mr. Curtis Farrar 

FRO', : AA/LA, E. N. S. Gird II 

SUBJECT: Utah State University Water Management Contract 

The Peru Mission fernls strongly that the Utah State Universit 
(USU) ater 1.anaip.emcnt contract should be continued in Peru 
since it has been intcgratcd into the $I1 million A.I.D. loan 
for small-scale irrigatiou projects.
 

Neither the 'Mis,;ion nor our Bureau had prograrmed for this 
activity and, consequently, there are no financial rersources 
with which to continu. the projczt at this tirMe. In a meeting 
held on November 5 between TAB and M'.ission manac(eunenr, it 
was agreed that TAB v;ould continue funding the USU contract 
throuqh December 1977 to allow the L.A. ]hircaf time to pick 
up the project in the FY 73 prograrm. 

The purpose of this memorarndum is to request that TAB consider 
the following possibilities: 

1. That TAB provide PY 1977 funds to support Dr. Edwin
 
Olsen, now in Peru, throuzh De-ccmber 1977. The L.A. 
Bureau would then support Olscn for a three-year period, 
i.e. FY 73-302
 

2. That TAB also provide funds to sunDort Dr. Don 
Kedman for eiuher FY 77 or FY 77 and 78; the t-,o-year 

period would be preferable to the Mission, Dr. 1osman 
and Utah State Univerzit . 

Please advise us of your decisions so that we may make the 
necessary adjustments in the FY 1978 Conrecsional Presentr:tion. 

Clearances:
 
LA/DR,Robert Simpson (draft)
 

Marshal Brown 
C.B.Weinberg
 

LA/DR/RD:DAC'haij :bey: 12/10/76 



RZSEARC (On-going) -16 

PROJECT $UJN.4ARY
 

Major Type of Activity: 	 Key Problm Aroa--Water. and Tropical Soils 
Management S. 

Project Title: 	 Water Manugement Research in Arid and Sub-Humid Lands 
of the LDCs, NESA 

Contractor: Col.orado State University 

Contract Nujber: AID/c~d-2162 

Contractor Liaison Officer: Dr. M. Albertson 
Title: Director of 'Research
 

Project Number: 9 3 1-17-].20- 4 89 

Present: 73-3102720
 

Project Duration: Started____/28/6 Termination Date 6/28/7_ 

Coiiur.nts This university has also received a 23.].(d) grant 

Budget: a) Funds obligated through FY 69 : $369,240 
b) Funded for FY 70 : 455,000
 

c) Funds requested for FY 71 : 450,000
 
d) Estiimated fund requirement FY 72: 450,000
 

TA/AG?', ' Project Mohr-itor: 	 Dr. Alvin D. Ayers 

Puno:.s.!: The iTIprovement of water mLnagement practices and the integration 

of these practices with other essential management and cultural. practices is 
basic to effect.ive zgricultural development. This problem has long been recog­
nized, -ud it has been a pqint of intensive concentration in TA/AGF. Further 
e01"ip1asis is given the essentia]. of good water ma-ugement when it is recognied 
that good crop land is limited and costly to develop. 

Descrptiou of Activjy : Under this contract CSU is to assist with water 
development and water managcment needs in Pakistan. To determine the prioi'ity 
needs, a research teami spent several weeks in Pakistan with USAlD representa­
tives from agricultural exper-iment sLations, universities end the Goveriritent 
of Pakistan. The rescarch under this contract will be aimed at wLater maunage­
met problems in tho su.-,arid lands but will be applicabe in principle to 

simTilar conditions in other regions. Improvement of water management practices 
are needed to obtain maximum econo;:,ic returns from limited water resources 
and production inputs. 

Accomnlisr_.ants" As a result of a. team visit to }'akist.-, seven sub-projects 
we.re approved and work initiat-ed on the CSU camnus. These include: skiimming 

of fresh water I'rom aquifers in which fresh water is underlain by saline 
water, economdic analyses to achieve an effici.ent allocation Of water in Pokistan, 

evaluation of mnneral.-water-iron equtilibria that relate to water management 

practices, organxization of agricultural development in West Pakistan,"manage-• 
meat opt.imization of water resource syst.s for increased agricukltural produc­
"tion, optii-Ln'zation of the conveyance, delivery and. applidation of water to 

the farm and pr-oduction of a film on land leveliing. GOP's recent approval 
of the long pending PROAG will enable CSU to start work on a full-time batis 
in West Pakistan. 

Future Pl .ns: In addition to its on-campus r.esearch, CSU will post two soien­
tists in Pakistan. Some of the research data will. be obtained on TD assir)uent3. 

TA/AGF :M. Ga.li: 7/1 5/704revi s ed 8/8/70 
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R .SEACH(Ou--pping) ". 

PROJECT Sg , RY 

Major Type of Activity: Key Problea Area--Water and Tropical Soils 
Managcment
 

Project Title: 	 Waher Nangernent Resoarch in Arid and Sub-11unid Lands of
 
the LDC( , LA
 

Contractor: 	 Utah State University 

Contract No.: 	 AID/esd-2167
 

Contractor Liaison Officer: Dr. A. Alvin Bishop 
Title: Professor, Civil Engineering 

Project Number- 933.-17-120- 4 89
 
Present: 73-3102723
 

Project 	 uration: Sturted 6 ,2'/_ Terminatl on Date 6J2_/73 

Coments: This 	uni.versity has also received a 2].1(d) rmit. 

Budget: 	 a). Funds obligated through 1-Y 69 : $294,750
 
b) Funded for FY 70 
 : 450,00l
 
c) Funds; requested for FY 71 500,000

d) Est.inatud fu-nd requirement FY 72: 550,000
 

'A/AT. Projct-1koni,,.o': Dr. Alvin D. Ayers 

:-'..r.gF..: The i.rovcunt of water 	 praciiccs andp.,,ci,,.n, the integration 
o bite ::r.c..cs tr:.t- other essentLiJ. ".:'.gea-e and cultaral practiees is

basic ,O Cffc'.ivc ng i c11tural dve].opment. This prob]. er ha long been
 
rc.o poisl.a itJn h's beer, a p!oint of.. inJlyeo,.vo conc..ontraton in TA/CF'.

Jfur th].07" efl ." ,il g-iVCi the essenti.al of good water r.. :" .hun it is

rcecognized that good crcp lnnd is lir,Lted 
 .cd cost.y to de'velop.
 
.... r~... . o. ti,.,,v,.,,: To deter-.,n. .. 1cx. cs
tor ra:t r rch n.neds in Lautin

State Urniv .. :..ty vd s:ted coun ,.'ics in C-:,.ral and
SouLbh f:.ner'.~i. Couury n,:;cds for on-f-rmi iatr.vmt- t aren d.... 
nined j.i coon'r,' ,i on .ith USAIJ) and Mriistr.y rcpre,, i tt1,f 

r"­
s Sub-orejects to

.i~e-:t vor] oni th problcs are r2 ] i. . 4 brCn'A,c AID/I a4d USAIDsand.t rI " " 	 " " . Tue reearch i, .C.bcI,. ci.oely eoordinated .ith0*~~oC):XA ~ CA ,nde with.;ih hli--L,..AD- so~msei'I.u.projpoje . .:c,,.. onio.is, fertiJizers 
anc waeer w.Lth TV, ',rth CaroJ.ink S{.te University- Corne,,l Univo.esi.ty and 
Colorado St. , Uni,.vr;s:LtUy 

Acco:u,li,>hn.--:,s: A tac:, visited El.J', '. Honduras, Co.onbia. Peru, Chile,
and Bro.211; 5 10 thnci several othe:,r.s haove rquestc.J - Six sub­
projects ,,,,ere apf:,ovd by AID//, and for,.rded to the concErned rnssions.
Four Uj° p:ojcut srJent, ts have co:rp]eted LLY c bsiLnncflts. Work was initiate(
in Chil-f, El Salvador and Bolivia. USU is now assi1gLning personel to these 
countries for rgular tours of datey. 

Future P 	,-rs: To fo].o%.up with USAID isoi.ons on 
water manage, .cnt and 

1 	 t-heir research n._od in 
to help meet those necd-i through cooperative research 

assistace th,:'ou-Lh'1s USU contract. Scicn .ntistt.will be pbsted in LA to 
conduct the icsearch. 

TA/A a 	 / revfsed 8s/7o 

http:fo].o%.up
http:Univo.esi.ty
http:essenti.al
http:inJlyeo,.vo
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0. PROJECT-GREEMAEtIT onrat /s42l7 ' 

XPROAG0 MINIK57RY OFAGRECULIUR, -m 2' moZArr 

$IIETAN OGEHCY OF 'HE OVE1MN OF At/q
Water Maaint and- sage -Research 

AML Progrm 

I. PAR)MS DfRST, COtMVN1O ZAfES qSPHZS AGREEr 

~ M par tes~do.,preeente C~&vt- ) The parties~b this Agree~ie'kn
alo, o Kinistigrio'do Agricultiua the1Unistryare of~A ricultureo,(EXNAGR); a Coordeaagi% de Aoaun- ~INGRXY) Cordnato fnter­
toeXternacionais de Agricultura nainlAiiulua ffif 

(CIbTGRA); a Secretaria de.C6opera- (CNM; ertra, fJtra
g-Mo Econ~lnica e W~en'Ica lntiacd~m tional, Econo :andi' Tchaical Co-. 

nel(SUBX)do IMinistdrio do Pla- operation (SJBM)j'of, th isrnejarnetto e Coordenaaggo Gerl oftPlnning an~d General Coo 4Lamation*. 
AgbS'Icia Norte -Americana para o De- and thel United Stt' gec-o

senvolvimento internationalJ (USAID) Xrternational Development (USMDI 

xx 2j2.2r n:. BJCIE 

De conforrnidade com o cpntrato Xn accordance wiith ContiactAID/cad.2167 da AW11q, a Vdiversida AXD/csd'.2167 of A9DWjUtah Statede Estadual de Utah (USU) , con <a Unversity with the approval 'of 
aprovagLfo cia USAM/Basil, prestardi USA D1razi l gve ehia 

Scolaboragcfo tdcnica ao fleparae~ usistan'ce to the N~ational Depart­as< 

> >Naciorial 
 de Pesquisa Agrapecu ,ria meat for Agricultural, Research 

(DNPEA) em umn Progrvam de Piaqui.sa C with(DPEA) 1,ts: Water Maaement ,sobre a Ifeceasidade, Manejo e Uso and Usage Research Prograi
da Agua, 

0 

2 :definir as resporisabilidades do responsi.bi17itisofte vemn:
' verno do Brasil. (GOB), atrav~s do of Mmvi ~uh(M),-- alRVTAG1UL que s neste 0080 espeec&fico, whi~ch inu his'arcuai case is=~srd repiwesentado pelo Departaen repreaauted by/flIPA'; the govern­
to Nacioval~de Pesquisa>Agropeocug ment ofta'he Unitecl States of, t c4>ria (DPA) doGoao dod Estados~ the Tiebhzdcal Asslsta c'e'through 

i4dos da.'mr~' araf ost uei 2n lqavhingr~n -W 

daAssst! ci andtraul Tdo~c'e of USAtDfBrazi1 ,,,,fo f SilhW~ hn11' (TABIAID/W); e da MD/ techhnia' sli "i S 

_oip op ng qxr'r 

http:Piaqui.sa


R_ ROJEC GftENT C 

G * 

vels, visadProject/Activityo sdcio­

- naturais!i hu '~mento ,doe, ,recuirsoa ,:a, ' :,' i i av 

econn~codorasi ~Kom ~fas~ es, ad reion emf hea.s oB,t :a4l 
dater brasilaeUaei

PLAN OFAC/C1ONBraz i , 'on emi­x veis viandoao eltilora tosdrb-' rogramV -'I11ie'iphi s tite 

a melora o aneo AgaP1a~pes- th NmaerRquSireon inTOB Ori 

quosa,l sobeg a'u iee'taise e-r forth a pt"atlof pogado ho Abgo Nolro-i-
li stadl,ara ot eprot- prgan 
pearcoan 14 id te th g: 

quelfio special, human compteria 
grmeaeo de ma- in accrlasonuad. fcro nehteudesadn 
,nos.,0 qua icose'iacioierisponi __JUbteensoci,conomica'etdmet ofI 

si :I/ri, nas aridlt iaQrieotdo a Br1AR~ pC es- eiosoperte it In 

destDeaseivovmaod r r-1 Dvlpeto rga 

om relao ia eaa prtdo~ hpoFg~ this partof theiproram 

ogeama aiUltur orgioari de whel rovde a hihl qulfemesei, 
lhuva a possmelequai pant. a pro- spilistn thn compu.tert crgammibe 

ni~i copltier, inr&icorancwt i.-alurmaqfsee cutvaadeia~~ sob... de acquao iri p tbeudeandirequire... ne 

ortide aepas SA ltras;'parae o ropsl to cooprate where4I; r in 
a erem cmo IvAdas o sein e tei f reluid ang 

respct~.aa cluraseo de is pro-,; DU~UDYJw.ii~i~~i!!/1do- edi co as~~i)p ie a i t !ito consiiderat21i .i~ -Y,i em s dia d pr water liig]!;i!i ! on the'.,*i s...s...........as....n..a ..-h the crops that cans
e ... . .land be 
7 elimauiatod da s -othe s effw'icin-nehof glittnaaido datcorrla us 
dolae em cos eag ardeer reas prod j n to dlneat oreas 

fe-tlizaite aV et o aS Jt h 
'de i ciadas; 'licads naMs clt caios he!.rofh i1piieco e 
r8U7 - catre .0 ers e 

si do:'soi!cas e1a, physical propel1,,gFor~~ii~ii~Gvmano=QO 00 d MvieCortn enyfr.t 

http:respct~.aa


MINISRY, OF AGRUCUL R, 1CNGRA, 2,'Awmo(w Ni 

' A0514%Y OF THE GOVERNMENT OF -PC0!Iee<&ii It.lfT0 
Mao sa earch'anageinrt and e 

~2.,Isto 'serg conAeguido, sobre4 ~Ti L.be*ca~s. d 

tudo, atrav,6s da elevPT~a do, nvel many hruh-he r~aisin othe 
do co et,6ca,do9 t~cnicos~brA'si- le~lt''optec fBazj 
lairos, por meLokde cu sobre tL;6nicans by courses inl compute?
ang1iseS, em computador, os dados;, 'analysis 'of 'thieavalable ciMato 

m&VLIVA a-, j ogca t, ssUmCiatoog a; das 
ndlises; 4oa' esilltadoS 'orprogrania stilts ~of the above4 program, matig~
acima; da coafecg&de mapas do iso m ioht mp shovig,Greva oftoE 
ets mostr8Iado greas de umtdade de mosture degiciellyeadthr~ughthe 

7 e da uses of applied research utt1lzin~'ficiente atravs' do awu'flo 
pesquisa plicada, utiliando os ra the results of9the computer aw.: 
sultados 'do computador e 'de, outras other forms of technical snalyss 

B kg PUASIA 80BRE ILNEO R1E$M1 O WA.I WIE 

V190 VAAQUA MT AND USAGg 

No quo diz respeitoao,"estc5 par~ Xn accordance with the terms oi: 
te do Programi, a USUlforaecerd urn this part of the Agreements UGUwil 

' 

especisliata eni pesquisn de irriga- provide a technician in irrigation 
gao, por 2 anos, a ser loealtzado nio research for a period f two ya.

Nordote aeridrio to be located in the ffortheast, temPet~lin, 
do M=AGR~o Quando necesuigrio e pot, tetrolina. the locatioa tobeselet­
mftuo acordo entre os convenentes ad by HINARY. When, needed and whith

(Mz~azUSAIDIBrail), a~ USlU env!, mutual agreement of 'all contracting
 
arpor curto pGariado, aspeCialis-, partieb USU 14.11. furnish specta1±iet<
 

tas em dreas espcficas.' iii specific fields for short term TDV1s,
 

Como descrito naa aegdes que se tic&shomv if the follovftnz aectio 
neguem, ea aceito Luarltepelo -MW- and with, mututal agremuent-of 9 M QRI~'MAGRI a a USA~fl/Brasil, os especia- and USAjtD/Bra-zL1, the spfcialista in 

listas em pesquisa de iriggffo: irr----------------------igationwill:
 

1. Cooperargo e as stirgo o- l~Cooperate vith and aanot. 
HIVAGRI, atravds do Departatmento NIa MIN~AG!L, thog NtolDprmn 
cional de Pesquisa Agropecudria ;for Aricuiltural",Resarch (DPB)
WPEA, a ava)liagifodos pr''a t r, 
de pesqtzisaexstantes e farluo reco;1 ; 8 a k eomnains o q 

Coom&~rrau&as seus contrapar Baiian coun drpa a dU"A 
~too brairos cotre UAID/Biasil, te r,'l -assi

assitito"'no? mloramt dot~j "nte 
ltg In Ca 



:','AN' OTW GOYERNMEN OFe 

~>interc~ni6 de. inforiiia'g!Q t~cnica 

rar-se usutagens qu8anto aos reai4l 
tadisd s pesquis888 pa'acada's, presenese+ futuraS6+ 

2Ficarifo sediados no 14ordes 
te e, juntamente cosos eus contra 
'partes, sergo respoaveis p0108 

P trabalbos ali deseinvolvidos. Quen-. 
Ado soicitado, via~jar~o a qiaquer 
parte do pats para discues6 sobre 
*oprogresso doe Ariosaspectos do 
programs. Assistifrgdo ainda, na me, 
1horia cia capacitaglot.da equipe bra_

silera araplanejar, desenvolvar 
e oxecater progratuas de pes~qudsia am 
'3ecpesidade, Ilanejo e Uso cIA .9gua e 
n aplicaqh&o daY.decorrelle atra-

dsdo demonstrag~es,,consultas ,cur 
4:sos e semingrios. 

Ih R38PONA0,++++++++++ +++ ++ +++ IKt:j DDS++++++i+++++i+.......... ++++++ ++++++++++
++++ ++++++++++ 


A Da AgiincJia NovteAmri~pann 
p2are o Desenvolvimcento Xn-
rern nao (!SAffi., 

Atravds do seu contrato AWID/csd-
2167 corn a Universidade 9staduall do 

Utah (USIY), a 13SAD concorda em: 


L<-1
No quo diz respeito h Pes-
quiea do DNanejo da .Agua, providenci 
ar 0teiUsta'emeos seririgos de urn esp1 
&'esqwumss, de -Irrigaggio, para umn Verfo 
do inictal. 48 4oia anos,, ~ 

vadd eAu par tIrr piga- A 

rcF'Id. Cuiopara gG;0~rin9I: OAgvgjc ­
' N 

a
 

information, amongthe: orig Ant oah,,-' 

of post, present aind future research0 

, ,The USIJ team will be head­
quartered in the Northeast-ad with 
their couneptswfbesosi 
b1q for the 'work there, When re-, 
questd they will tAvI to whatever 
Pdr: o the 'country necessary for 
didCussions of the progress of the
 
var~ious aspects of ,thejrLprogram.

They will. also assist ia improvins
thei c pbility of the rzlateh 
aicianll to plan, develop and execute, 
researth programs in Rater Require,-,
meet's and its Management and Une and' 
app1ions resulting therein, by
dem~ontrations, consultations, courses~ 
and 	seminars.
 

V. + +,+++ +++4.'+++_~~~~)&IS 

A 	 Of the United 5 
for Inernational pevelon 
ment (USA'M) 3 

Through its contract'AID/c&ad>,? 
2167 with Utah State UaLvesiti
 
USAID agrees:
 

1 For ,the poto petal 
to the Water Ma~nagement aasg
 
search, will ';provide the-sevicea~of
 
a specialiti Erigaion"Hesearc,
 
for auiiil eidof w erL,
 

It,0, 

vt,, Z o! s 

io t 

http:capacitaglot.da


T*AD AD 

3H E N GL5 OF THE GOVERNMENT4 OF 4 
'*~'4 2!~ WaterHmanagemnt and sag'ee*c'BRAZIM Program~ Ym&K 

' ,lista em'keasqusa d e aiid d 
Ague "parA jijei:o umefd
do tseia =jsee em cadAI anojdurantem 
doas amosl Pa,rts do tempo, do espe ­
cialista BergasoMS, ta 

bdm estard disponivel :para vir ao 

'Vtuo 
 acordo das partes convenentes, 

para urns estada de atd 60 dlas Corn 
'oregresso do primeiro grupo, de bol 
sistas treijAosnos 3Ratados lUnldoa, 

(.Ucnico vixAi assistir o referi.Jo grupo especialmene e aplicaf7oV,...pr~tica dos resultados da pesquiss 

hidroclimatol~gica desenvolvida, 


3. Fornecer especiallstas per
Prazo curto am campos aspecializados,
quando solicitado pelos convenentes, 

4. Fornecer, dependendo cia &is-'pnibilicdd de reua 
 outros 

g esquisadores, quando receseario e 


208~mdtuo acordo entre as partes3, 
com,base no desenvolvlrnto organt-
,+..++++++++++++.............. .. ...
+++++ 

: + +++ : zacional+*+:++;+++:+++++++++;:i+ 4++'7+ e necessidades.+ + +g+ oyer~acionals.
-+ 

i+++:+ .+++ +++:++ ++. S 1',A+ 

. Prover ,de acordo corn a con 
trato 47J./cad-21673 saldrio, didria"E,
viigens inteacionalop embarque de 
aquipamento, materia domdsticos,

bern como ajuda de custo e bons de 


' consumo para todo o pessoal da 11513, 

~ 7.6. Fornecer ur vetculo para 
uso do pessoal cia 11813 duranteo a ISplementag&go deste program,, . ste 
Vofrulo pausard Para o acoirvo do 
WPE&, o tdrmiw3 doncro 

faiiads nelvindo o uso de um\gte 

Fo7r the.Copiratiu .Govome,o: Ancy% J'P Ol 

spa "o I 

quirements Reerhfor a period of
six ih~au Z~~ es
 
part .of the time of th" 4secis~jt

Will be spentLnM8j, 

i 

l so~&v
 
be available at the: r 4 t
 

ureof all~cn
tract~Iig parti ,es for short TOIIs for
 
a total additional period not to 
ex.­
ceed 60 days.. Upon the return of

the first group of ~riiat
 
tra'ined in the United Stts 
h
specialist will come to assist the 
group espcially In the practicat
 
application of the results of the

hydrocliatological research,
 

13Thrnich p iastfosht
Iiii D' nsPecialielsfo hort 
requeoted by the Participating agencos, 

no r m J*04. Within the limits of avatl.­able funds furnish other research
 
technicians whea deemed necessarv
 
and with the full concurrence of the
 
contracting parties In accordance with
 

,++++organizational.development+t and .o'psra'j 

5. Will provide under contract
 
AID/csd.2167i salary, per diem, inter­
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ices furnished under this Agreement are provided from central funds furnished by

the Agency for International 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 bpecify responsibilities of the contributing parties for FY71T,
 
In the near future USAID will transmit by letter to Planeacion and ICA informs­
tion containing the exact FY'71 funding by AID/' of this project.
 

11-	 IJAWTI0" CWWRIIAI** AG IT fr1 0AgI1 OF. par m.ut mo mal 13. m MA7n1 f% COMMUTION OA•September 15. 1970 . .	 1 December 31, 1971
 
m 

9i rand vH cwo w~lTnw covoiwwwr an As m 1-.| FO I W A09I[MY FO INTWIrNATIONAL DEISL[4OPMWIrIH, 


-	 ZuR
-. n t olo mbiape a rz z ,czar, U3l lr./coX l . 
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AN AOEIN! OP THE GOVERURMT OF
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Pursuant to the principles set De acuordo con los principios esta­
forth in the Act of BogotA, the Char- blecidos en el Acts de Bogota, Is Car­

ter of Punta del Este, and the General ta de Ptnta del Este y el Convenio GCe-

Agreenent for Economic, Technical and 	 neral para Asistencia Econ6mica, Tfcni-

Related Assistance signed July 23, 	 ca y Afines, firmado el 23 de Julio de 
1962, this Project Agreement to provide 	 1962, se celebra al presente AcuLrdo do 
assistance as further defined here-	 Proyecto par& asesorar como se define 
under is entered into between the Co-	 mas adelante, al Instituto Coloambiano 
lombian tgricultural and Livestock Ins, 	 Agropecuario (en adelante denaminado
 
titute (hereinafter called "IC ), as 	 "IC"), representado por su Director Go­

represented by the Director General, 	 neral, el Departamento Administrativo
 

the Natioaal Department of Planning, 	 de Planeaci6n Nacional, representado por
 
as represented by the Director, and 	 su Director, y Is Agencia pars el Doss­

the Agency for International Develop-	 rrollo Internacional (an adelante deno­
meat (hereinafter called "AID"), aA 	 minada "AID"), reprosentada per el Di­

represented by the Director of the 	 rector de la Misi6n en Colombia. 
Agency's Missicn in Colombia. 

11 m .91 0 	 1-I1=0AE 

INCORA in carryL'.- out irrigation INCORA esti adelantando obras de 

and reclamation works in 15 irrigation irrigaci6n y adecuacidn de tierras en 
districts in the country. Some areas: 15 distritos de riego en el paise Al" 
Atlintico, Huila, Tolima, Valle and guas regiones como Atlhntico, Huila, 

Bolivar-Sucre, are already axperienc- Tolima, Valle, Bolivar-Sucro eaten ax­

ing salinity problems with At1fntico perimentando problemas de salinidad, 

being the most acute° There is little encontrindose to aituaci6n man critics 
existing !noledge regarding the kinds an el Departamento de Atlintico. Exis­

of water manugement that can hold sal- to muy poco conocimlento relacionade con 

inity or drainage problems in check. le mitodos do manojo de ague qua pus-

FurthArmore, the production zesponses dan mantener bajo control los problems 

from applications of water to differ- de salinidad y drenajeo. Adenms, las 

ent crop varieties needs to be tested respuestas en Is produccion a Is aplica­
systematically in the various regions cion do riego a distintom tipoe'de cul 

of the notion. 	 tivos requieren chequeo sistematico en 
Ias distintas regiones del pasi. 

IIIo., ."CiF_O,,.TIE OF T E OJC 	 III- OBJETIVOS ESPECIFICOS DEL PROECTM.
 

This project provides for the tech- Este proyecto saumnistra asistencia 

nical assistance to ICA by Utah State tecnica al ICA lediante los serviieos 
University in planning and carryIng out del personal do ts Universidad del Eats­
a proeram of water management research do de Utah en el planuea.1nto y desarro-

For "mCo"watlng GoverimmM WAp.ey Pm 	 Aem DevelopmentPe Ui lernedm 

W tJATUAU __ -_. .....__,--- OAtI......m I_.ONAVUa ___... .._ _ ' ATI____ 

yg,,t". ... . ... 'n'vtm. 	 . 
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at selected research stations or 

locations in Colombia. The data and 

information obtained will be used in 
the national development of land and 
water resources in Colombia and else-
where as applicable in accordance with 

Article VII - G(NEAL, paragraph(e) of 
this Agreement. Such information will 

be of special interest to agencies 

such as INCORA La the development of 

irrigation districts and to farm rs 
in general. It Is expected that this 

program will be an integral part of 
the program of ICA for research in 

Colombia. 


IV- SCOPE OP WEN OP TEChNICAL 

The work outlined in this section 
vlll-be undertekem in the Departments. ­

of Atlantico and Magdalena by the USU 
staff members assigned to the program 
as described in Annex A, working 

directly with the counterparts assign-

ed by ICA. The USU staff emnbers vill 
provide the technical lmderahip to 
plan and implement the research pro-

gram jointly with ... 'zounterparts. 

a o ield wor on the light 

IA&U (in Atlantico 3) 

(1) St dies to obtain data 
on drain characteristics and spacing& 

(2) Determine the naete 

and extent of the salinity and/or 

Pw *e Coopwaki Gvemeent w Apgey Fee d. 

S 8.TU,6. I1 NAI 

SAINITY RESEARCH PROGRAM 

1lo do un programs do investigacion do 

manejo do aguas on estacionts exporimen­
tales y en localidades seleccionadas del 
pais. Los datos a infoxusciones obteni­
das en el proyacto serhn usadas en *1 
desarrollo sneral de los recursos do 
tierras y aguas on Colombia y en otras 
partes en donde sean aplicables, segun 
so menciona en el literal (e) del Ar­
ticulo V1I. Estas informaciones serin
 
de especial inter6a pars entidades cao 
el INMOA an el desarrollo de log distri­
to& do riego y a los agricultores en go­
naral. So espera quo esto programa sea 
parts integral de Is Lnvestigaci6a del 
ICA en Colombia. 

IV. ALCNCE DEL Th 0 DE SEVICIOS 

E1 trabajo descrito en east secci6n 
so llevarfi-a cabo en los departamentos 
de Atlintico y Hagdalena por el perso­
nal asinaudo por la Universidad de Utah, 
seg8n s describe en el Anexo A, pars 
trabajar directamente con las contrapar­
tea asignadas pOr 0l ICA. En consults 
directs con @us contrapartes, al perso­
nal de la Universidad do Utah muministra­
rA diecci6n t6cuica on el planeaniento 
y ejacutarA conjuntamento los programs
 
de investigsci6n.
 

a.oareTraha on dS en saulos i­
3aIIa. (Atldtico # 3) 

(1) sltudios pare obtener in­
foraci6n sobre caracterist.cas do los 
drenaJes y su distanciamiento. 

(2) Detexn~ur Is naturalm y 
alcance del problm. salino y/o a6dico 

Agemy Ste hImeld Develpmeat 

, . . , ,AI,
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sodic problem through both physical modiante analiaLs de laboratorio tento
and chemical laboratory analyss of fUsicos cow quLmicos de mestras deSeu samples. sualis. 

(3) Conduct field trials on (3) Efectuar pruebas do campoplots adjacent to the nwly construct- donde .1 fluctuante nivel frehtico no
ed open drains where water table build- interfiers con los estudios. 
ing will not interfere with the studies. 

b Fe ld york on the haavy neiL b. Iraba do .,­de eameo an nuelos 

A"M 
(1) Determine the criteria by (1) Determiner .1 criterio por

which subsurface drainage can be accom- at cual e1 drenaje superficial pueda
plished economically. te.Ilevarse a cabo econu 

(2) Investigate management (2) Investigar pricticas de
practices that will minimize water table manejo qua reduzcan la rate de creci
build-up and optimize productivity and mLento del nivel fredtico pars obtener 
famr income under given conditions. mAxima productividad a ingresos pars 

el agricultor en estas condicioneso 

c o he fellovLn. rtaka 3ll _e C. So 1evarhin a cabo los vAluln­

(1) Determine the hydraulic (1) Determinar la conductividad
conductivity, specific yield, and trans hLdrhulicap rendimientos especificos y
misibility of the subsoils in represent- transmisibildad do los subsuelos en 
stive areas. Areas representativas. 

(2) Establish an experimental (2) Istablecer an Area experi­
area in a selected site where a pilot mental en un sitio aeleccionado en don­
drainage system can be installed, de pueda instalarse un sistema piloto 

de drenaje. 

(3) Determtne the rate of (3) Determiner la rata de cre­
water table build-up and the effective- cimiento del nivel frestico y la efec­
ness of the pilot drainage system. tividad del slatems pilots de drenaje. 

(4) Investigate the irriga- (4) Investizar Is Inter-acci6n
tion interactions vith crop varieties, de la irrigaci6n en diferentes varieda­
plant populations, and fertilizers for des de cultivos, densidad de plantas yoptimm production of crops. Iertilzante pars obtener 6ptbma pro­

duccift an nas cesechas. 

For 1h. C*"gftg Goverment of Awey Ime di Aency SeehmkM.Netl D0ePWAS 

IS@NATUAh OATK6. INGNAUU_____,______,_______,___ 
_____,___ ,h~ iYl'L b 
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(5) Determine actual and po-
tential evapotranspiration. 

(6) Supplement data now being 
obtained at 	existing meteorological 
stations in 	 the area. (Important para-
meters such 	as wind velocity are not 
now being meaaued.) 

(7) Measure surface run off 
from both rainfall and irrigation on 
the experimental areas. 

(8) Teats of a modified mole 
drain systea will be made at selected 
sites in Colombia prior approval of 

ICA. 

V. PURPOSE 	 OF Tif S AEEKMR 

The p iTose of this Agreement is 
to provide the technical services of 
two long term and no less than 14 man-
months of short term consultant Berv7-

ces fron Utah State University to 
aasist the Colombian Agiculture and 
Livestock Xnstitute (ICA) to accomplish 
objectives set forth above. 

VI_ 

AID hereby ageea to the follow-
ing responsibilities and commitments: 

1. To finance from FY'71 funds 
not less than 24 man months of techni-
cal services to ICA by 2 full time USU 
specialists and not less than 14 months 
of short term censultant services. 
These funds vill cover salaries, per 
dim, national and internatLonal travelp 

SLINITY RESEARCH PROGRAM 

(5) Determinar Is evapotrans­
piraci6n real y potencialo
 

(6) Complementar las informs­
ciones obtenidas en la actualidad en 
las estaciones meteorol6gicaa de Is 
zone. (Parhmetros importantes comao la 
velocidad del viento no se eatin mi­
diendo actualmente)•
 

(7) 14edir la escorrentia super­
ficial de la prcipitaci6n pluvial y 
del riogo en las Areas experimentaleso 

(8) Se harin pruebas de an sis­
tea modificado de dren-topo en las 
Areas do trabaJo en sitios selecc¢ina­
dos previo visato busno del ICA. 

V. PROPOSITO DE ESTE ACGIERDO 

El prop6sito do sato Acuerdo es 
suminstrar servicios t6cnicos do dos 
t6cnicos do tiempo completo y no menos 
do 14 mesas hombre de servicios con­
sultivos de personel de la Universidad 
del Estado de Utah para ayuder al Ina­
tituto Colombiano Agropecuaric (ICA) 
a lograr los objetivos descritos ante­
riormente.
 

VI.
 

Per el presente Acuerdo AID se
 
comprowete a cumplir la aigulntes
 
responsabilidades y compromisos:
 

10 Financiar de fondos del aso 
fiscal de 1971 no menos do 24 mesas 
hombre do servicos t6cnicos para el 
ICA, prestados per dos eapecialistas 
de tiampe complete de la Universidad 
del Estad de Utah, y no maeos de 14 
mess hmbre do sz consultivos.eicios 

Per te Coopersting Govermnt or Agency Pee the Agemy fey lamehea Develepmont 

IIYLE 
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housing allowances, and other 
nortal benefits. 

2. To provide 2 (4-wheel drive, 
preferably 3/4 'Lan pick-ups)vehicles, 
maintenance and essential technical 
equipment to carry out the program as 
described in Annex A. 

ICA hereby anrees to the followein 
responsibilities and commitments. 

1 To provide the salaries and 
as approprat.c., the per diem. and tra-
vel of the Colombian personnel assign-
ed to this project as described in 
Annex B. 

2 To provide land ares with 
adequate water supply to assure irri-
gation when needed. 

3. To provide office space, 
secretarial assistance, supplies and 

other necessary administrative facili-

ties which in ICA's judgement be required 

for effective operation of USU and Co-

lombian personnel aasigned to this pro-

jecto 


4o To provide farm machinery and 
other equipment necessary to land pre-
paration, cultivating, harvesting, 
irrigation and other such necessary 
work. 

a) It should be understood that 
it is AIDes intention, pending avail-
ability of funde, to continue support of 

SAlIl'TY USARCH ERWNh 

Estos foendos cubrivin salarios, vihti­
cos, viaJe naclonales a internsacl­
nles, alojamiento y doms prestacto­

2. SumiLnstrar dos vehiculos, do 
doble transmisi6n y do prefereucia de 
3/4 de tonelada tipo pick-up, su man­
tenimiento y equipo t6cnico esencial 
pars el desarrollo del program seg( 
so describe en el Anexo A. 

ICA se campromete c cunplir las 
siguientes responsabilidades y compro­
misos: 

1. Sufragar lo salario y segn 
s requieca los vihticos y costos do 
viaJes nacionales del personal colom­
biano asignado al proyseto Sin lo 
descrito on el Anexo Be
 

2. Suministrar tierra y abasteci­
miento de ague adecuado pars asegurar 
el rego cuando sea necesarLo. 

3o Suministrar oficinas, servi­
cios secretariales, elementos y otras 
facilidades admnistrativas que a jui­
cio del ICA sean necesarias para Is 

o
efectiva operaciiu del personal colom
biano y extranjero asiguado al proyec­
to. 

4. Suinistrar maquinaria agrico-
Is y otros equipos necesarlos pars la 
preparaci6n do tierras, cultivos, co­
aechas, riego y otros trabajos. 

a) Quads antandido qua a Luten­
ci6n do AID, sujeto a Is disponibili­
dad do fondos, continuar *I programs 

Foe he Cospeu'Ing Omme I t Amey For Ik Agmey Ur hfthno"mol Dovelopmat 

llllq~u~lb AT WGNUIATUIb~ ,, " , , DA~rkM m,
,.NYl u.r___-_______,,,a. IAYU E _________ ,___ 
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the project in FY'72. Preferably re-
gioal funds would be utilized, but 
barring that, central fumds Will be used. 

b) Utah State University will sub-
mit to USAID, ICA and National Planning
Department for approval the curriculum 
vitae of Vill time and short term tech-

nicians to be assigned to the project. 

c) Since the experimental programs
involve several disciplines, it is anti-
cipated that specialist help will be 
needed to answer specific problems as 
they arise in the field. Where possible
the technical expertise within ICA and
AID through contract personnel nou in 
Colombia, will be requested to help solve 
the problem. Where this is not possible
technical conaltants on a TDY basis will 
be available from Utah State Univeraity.
Estiated need of USU TDY staff is indi-
cated in Annex A. 

(1) A yearly detailed work plan will 

be prepared within 60 days after the 

arrival f USU full time staff to serve 

as a work gu.de, which will be suhitted 
to IcA, AID and National Planning Depart-
ment for approval. ICA will attach to 
tho approval a work plan for each tech-
ncian USU staff will inform ICA, IN 
ColA, AID and Nationml Plantnin Depart-
ment of major developmentus in the field 
work and will prepare somt-anual re-
p to to above agencies. 

Fee .hC..g i pGevermset or Avon. I 

SALINITY RESEARCHPROcuM 

durante el aflo fiscal do 1972, utili­
zando preferncialmente fondos reglo­
males o foudos cntrele*. 

b) La Universidad del Estado do 
Utah sometorh al ICA, USAID y al De­
partamento Administrativo de Planes­
ci6n pars selecci6n y aprobaci6n, los
 
curriculum vitae do los t6cnicos do 
tiempo completo y do los consultores 
previstos pars el programa.
 

c) Puesto qua Ion programas ex­
perimentales comprended varies dic­
plLnas, s anticipa que In ayuds de 
especialistas seri necesaria para re­
solver problemas especiLfcos a medida 
qua estos se presenten, En cuanto sea 
posible se solicitar aaesorla t6cnica 
pare resolver satos problemas al ICA 
o a la AID0 a travfs del personal bajo 
contrato an ls actualidad. Cuando es­
to no fuere posible, consultores a 
corto plazo do la Universidad do Utah 
estarn disponibles. La necesidad 
estimada de servicioa consultivos se
 
indica en el Anexc A.
 

d) Un plan de trabojo anual data­
lndo sr preparado dentro de los 60 

dies siguientes a la ilegada del per­
sonel do tempo completo do la Univer-' 
sided do Utah, como gfia do trabajo,
al cual se 5et*mtido pars aprobaci6n 
&I ICA, al Departamento Nacional de 
Planoaci6n y a Is AID. El ICA adjun­
tern a In aprobact6n uns descrip'46
del trabajo pars cada ticnico. 11 
personal de Utah informaeri al ICAO AID 
y l Departameuto NacLonal de Planes­
ci6u sobre *I doesarollo do sue activi­
dadee y prepararA Informs semstral 
pare stes ntidedes. 

.Agma ,, ,. 

SIGNATUPR. WOygAI*5NAtg OAThU 
TITLE, IITLp 
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e) The USU staff an Veil as ICA e) Tonto a2 personal de Utah 
or INCORA staff will b. permitted to como al de ICA e INCORA se lea periui­
use data from the studies undertaken tirA utilizar informaci6n do los astu­
in the presrtn for theoCs or disserta- dios reaiizados en at programs pars 
tions in pursuing a program for the tesis o disertaciones en programas do 
Master's or Ph.D.s degreesp Copies of post-grado pars Masters o Ph.D.*.
 
these dissertations and technical re- Copies de los trabajos do tes, di­
ports written under the entire program sertaciones e informs t6cnicos ads­
vill be submitted directly to ICA and lantados rjajo *1 proyecto global serhn 
INCORA. suministradas directamente al ICA y a 

INCORA. 

f) Upon termination of this Agree- f) A la terminaci6n del presente 
ment vehicles and equipment granted by contrato los equipos y vehiculos dona 
Utah State University will be assigned dos per Utah seran asignados al Depar e 

to ICA Department of Agricultural Engi- tamento do Ingenieria Agricola del 
neeringo ICA.
 

S) The presentation of the servi o g) La presentacion de los servi­
ces raendered as well as the economic cios prestados, asL camo los benefi­
and social benefits accrued therefrom cios sociales y con6micos derivados 
shall be publicized as being promoted del prosente Acuerdc0 deberin recibLr 
under the Alliance for Progress. publicidad come promovLdos bajo el 

marco de la Alianza pars el Progresoo 

h) In the event of any discrepan- h) En caso de presentarse alguia 
cies between the Spanish and English discrepancia entre los textos en in­
texts of this Agreement, the English gls y espeflol, la versi6n en ingl~e 
text shall prevail. prevalecerh. 

For Coper.I ,4uomset .. b. AwU"M G , m,,Dmi,mdenowe*. of Aposya , 

9W,.ATUAg,_ UISHATUS _ m. 

M I, MITO YLffa 
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CGOnrJatiman Utah Stat Unversity 

LU LZU= 221M 
1 Drainage & Irrioution Engineer 
1 Agricultural Eineer - Irrigation 

Inter-actions crops, soils. 
I Drainage consultant 
I. Expnrimental Design and Analyst 


Constl1tant 

1 Evapotranspiration and Water Re-


quirements Consultant 

2 Tech. marnistants for research progs. 


2 Vehicles 


Equipant and supplies for a value 
not leas then US$5,000 which include 
the followiingSg 

a) Neutron meter to determine mois 
ture content of soils 

b) Equipment for steel pipeline in-
tallation for the neutron metero 

c) Gaxmwa-rays unit to determine phy-
sical parameters of soils. 


d) 2 lysimete's 
a) 2 flow meters 
f) 120 aoil moisture meters 
g) 150 Gypsum blocks 
h) Maintenance tools for the above 

equiFment. 


Contribucionen de 'a UnWiveridad 

Awt Fiscal 1271 

1 Ingentero de Riego y Drenaje 
1 Ingeniero Agricola 
1 Ingeniero Consultor en Drenaje
 
1 Especialista en Disefto Experimen­

tal y Ankliais
 
1 Especialista en Requerimientos de
 

Agua y Evapotranspiraci6n
 
2 Asistentes tecnicoa para programas
 

de investigeci6no
 

2 Vehiculos
 

Equipo y elemetos por valor no
 
manor de US$50000, el cual inclui-

VA:
 

a) Medidor de neutrones pars deter­
minar Ia humadad de los suelos 

b) Equipa para instalaci6n de tu­
berLas de acero del medidor de 
neutroneso 

c) Unidad de rayos Gamma pare de­
terminar los parAmetros fisicos 
del suelo 

d) 2 lisimetros 
a) 2 totalizadores de flujo 
f) 120 tensi6metros 
g) 150 bloques de yeso 
h) Herranientas pars el manteni­

miento del equipo descrito an­
terit'.iente a 

For the Coo 9 rwting Oevemmimt er Agamcy Fer Ow. Agecy fhrlntm.tioal Dealopw.ton 

1IGNAYLAKI____________, OATK6UN. UONA. hU DATIr ..... 

TITLE ?IYLa __________,_,_,, 



1*'U.I PIROW CT AGREI&iEH4T . .I..t/tl¢,,IyMo. 
31TwPRUXAREBA8 AID Contract esd-2167 PAOE1OF'0 'AOES 
32TWRMX AID AM~rWAo m 2. Apsmi N. 6 & 

WNUTBSATMO tIMT WWIUM cAMMcU4zio 
ANIET . Poeet/Aeav ty TitlewAN AGENCY OP rl GOVINMT OF
 

AME COLG4JDA SALlE?! RISIABCH PROC2hM
 

TCA Contributlons ,nt'lmlo,,d I 

ZAzinaL (for Santa Lucia Station) .Zgjmnj (Estaci6n Santa Lucia) 

2 Professionals 2 Profesionaloes
 
2 Agrcultural Assistants 2 Asistentes Agricolas
1 Administrative Assistant . Asistente Administrativo
 

(for arconi. Scation) (Estaci6n de Marconia) 

2 Professionals 2 Profeasionales 
2 AgrIculturael Assistants 2 Asistentes Agricolas
I Addniarative Assistant I Asistents Administrativo 

INCORA through special agreement INCORA mediante acuerdo espe­un
with ICA will provide: cial con ICA suministraris 

2 Professionals 2 Profesionales 
2 Field workers 2 Trabajadores de campo 

Pari machinery and other equipment Hauinaria agricola y otros equi­
necessary for land preparation, culo poe necesarios pare preparaci6n de
tivting, harvesting, irrigation and tierras cultivoe cosechas, c- go y
otber iiacessary work. otros trabajos. 

For ,o Coopveing Gevemmt ew Atoey Fet bheAeny 1he hietimel Develoimm 

rIOAyL1m4a DATO , GiUIAI UR1 ,I
 A lk m 
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