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ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR (LA) 

FROM: LA/DR, Marshall D. Brown% 

Problem: To authorize the $497,000 FY 1978 Peru On-Farm Water
 
Management Grant project.
 

Discussion: The Project Paper for the Peru On-Far, Water Management
 
Grant was reviewed by the DAEC on May 19, 1977. Prior to recommending
 
the project for approval, the DAEC requested that the choice of the
 
three project demonstration sites be re-examined and the addition of
 
a fourth be considered. The Mission's response is discussed briefly
 
below.
 

In supporting the sub-goal of improving on-farm water management practices
 
among small farmers, the purpose of the project is to develop and demon­
strate the validity of alternative, improved on-farm water use management
 
systems. Through assistance to the Directorate General of Water (DGA), 
the project will: (a) develop and demonstrate criteria for determining 
water requirements for several major crops; (b) develop and demonstrate
 
irrigation system designs that maximize the efficiency of water applica­
tion according to soil type; and (c) demonstrate the effects of improved
 
water management practices on water use and crop production. To the 
extent possible, the project will also promote the possibility of
 
uti]izing alternative energy sources for pmuping and irrigating, and 
extension bulletins will be developed and disseminated.
 

The GOP in collaboration with Utah State University (as part of an L.A.
 
Regional project funded by TAB) has established an office in the DGA 
f6r conducting applied research and demonstration of on-farm water 
wanagerient of small irrigation systems. When the ProAg for this project 
was signed in February, 1975, it provided funding for approximately a 
two year 1,eriod with the expectation for continuation after that time. 
Additional TAb funding, however, will not be forthcoming, and this 
project has been proposed in order to continue the work begun by the DGA 
and USU. 

AID ;rant funds will finance a contract with USU to provide the full 
tiime services of an irrigation engineer, an agronomist, short-term T.A. 
in specialized fields, short-term participant training and a limited amount 
of commodities. The host country contribution will provide four full time 
counterpart technical personnel, demonstration sites, technical staff 
and field assistants for Jie demonstration sites, and commodities and 
equipment. Total project cost is $707,000 of which the GOP contribution 
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is $210,000 (30%), thus meeting the minimmu contribution requirement of
 
Section 110(a) of the FAA.
 

The i;.,C30 of AID funds requested for the project's first year exceeds
 
the level contained in the FY 1978 Congressional Presentation. An Advice
 
of Program Change, therefore, was sent to Congress on October 4, 1977.
 

At the request of the DAEC, the Mission has carefully examined the'
 
desirability of adding a fourth demonstration site to the project (in
 
the high jungle, an important agricultural area). After discussions
 
with the DGA, it was determined that the project would be restricted to
 
the original three sites for the following reasons: (1) highest priority
 
is assigned to the coastal and sierra regions where most small farmers
 
reside, irrigation is already practiced in these areas and water user
 
organizations are also in place; (2) the development needs of the high
 
jungle at this time are primarily for larger infrastructure projects; 
and (3) the DGA has installed capacity in the coast and sierra wher-­
it would have to finance a completely new effort in the high jungc 
Given the current GOP economic austerity program, an investment ou .±is 
nature is not possible. The Mission has indicated, however, that the 
situation will be reviewed again during the second year of the project 
and a recormnendation made at that time regarding the appropriateness of 
adding an additional demonstration site.
 

We believe the Mission's assessment of the economic situation in Peru 
is accurate and that it precludes cpansion of the project at this time. 
We therefore believe the project as presented in the PP should be approved.
 

Recommedation: That you approve the Peru On-Farm Water Management project 
by signing the attached Project Authorization and Request for Allotment 
of'Punds (PAF) form, thus authorizing the Mission to negotiate and sign a 
project gieene. 

Attachmcnts: Project. Paper (TAB A) 
PAF (TAB B)
 
/ 

LA/DR:Ke1 i : ah:lI0/i17/77
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DEPARTMENT OF STATE 
AGENCY FOR INTERNATIONAL DEVELOPMENT 

WAIHINGTON. D.C. 90523 

ASSISTANT 
ADIN ,T HATOR 

PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS
 

PART II
 

Name of Country: Peru
 

Name of Project: On-Farm Water Management
 
Project Number: 
 527-0170
 

Pursuant to Part I, Chapter 1, Section 103 of the Foreign

Asistance Act of 1'961, amended, I hereby authorize a
as 

giant to the Government of Peru (the "Cooperating Country") 
01 not to exceed Oie Hundred Eighty-Nine Thousand United
Sttc:; Dollars ($189,000) (the "Authorized Amount") to help
in £., narcing certain foreign exchange and local currency
 
coss o11 goods and : crvices required for a project which
wi" Ctab!ii, three research/demonstration sites which ,ill 
ueeatte and demonstrate alternative water/land use systems
ior 1lcrc.tsing pr'oductivity on small farms ("Project"). One 
hundred Eighty-Nine Thousand United States Dollars ($189,000)
o" the A.I.D. financing herein authorized and approved for
tl]' VaProJ ct will he_ obligated when the. Project Agreement is
 
e ,( . uC , d .
 

I aprdrove the total of A.I.D. appropriated funding planned

mOuith.- 13-o', C to
of not exceed Four Hundred Ninety-Seven

.,u-nd UnLtcd States Dollars ($497,000) grant funding
 

, n faut hori,,-ed above during the period PY
j;j,2 110o L,. . i approve further increments during
 
, 1 'ant_--d funding up to $308,000, subject to the
 
1.bita inily ef funds accordance with A.I.D. allotment
 

prO :cd ures
 

I ,)tr(tby authori:,e the initiation of negotiation and execution 
of the Proec Acgreeen t by the officer to whom such authority

Ineben (ci egatd in accordance with A.I.D. regulations and
delegations of auihority subject to the following essential
 
terms and covenants and major conditions, together with
 
such other terms and conditions as A.I.D. may deem appropriate:
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A. Source~and Origin of Goods and Services
 

Except for ocean shipping, goods and services financed
 

by A.I.D. under the Project shall have their source and
 

origin in the United States or in the Cooperating
 
Country, except as A.I.D. may otherwise agree in writing.
 
Ocean shipping financed under the grant shall be procured
 
in the United States.
 

B. Conditions Precedent to Initial Disbursement
 

Prior to any disbursement, or the issuance of any
 
commitment documents under the Project Agreement, the
 
Cooperating Country shall furnish in form and substance
 
satisfactory to A.I.D.: (1) evidence that construction
 
of the irrigation systems at the Canete and Huancayo
 
Project }Research/Demonstration Farm Sites has been 
completed; (2) evidence of satisfactory arrangements
 
for DGA field staffing at all three Project farm sites
 
and (3) a detailed plan, including timing and amounts,
 

comm ofdemonstrating the nitment the Cooperating Country 
to contribute approximately 30% of the total direct
 
Project costs required for implementing the Project.
 

iAssstant Admi ni'strator
 
Latin America Bureau
 

'3,1177
 
/Date
 

Clearances: 

DA/DR,CWeinbergV ' 

LA/SA,RWeber ; .., 

LA/DR,KKelly7E7-. 

Date 
Date 
Date _ -

GC/LA,Ksler:ib:9/30/7 
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Part 1. SUMMARY AND RECOMMENDATIONS
 

a. Recommendations
 

USAID/Peru recommends that AID/W authorize a Grant of
 
$497,000 (to be incrementally funded, with an initial $189,000 in
 
FY 1978) to assist the Government of Peru, through its Directorate
 
General of Waters of the Ministry of Agriculture, to implement the
 
project for improved On-Farm Water Management for small farmers
 
proposed in this Project Paper.
 

b. Summary Background and Description of the Project
 

Almost 50% of Peru's population resides in the Rural
 
Sector and is dependent on agriculture for a livelihood. However,
 
high underemployment, low-incomes and low productivity characterize
 
the population of this sector. Despite notable GOP efforts in the
 
last few years in a number of key development programs, including
 
the Agrarian Reform Program, large public investment in irrigation,
 
liberal production credit terms, etc., levels of living remain very
 
low among the country's small farmers who comprise the bulk of thh
 
agriculture sector population. This is due largely to a number of
 
reasons which include, inter alia, lack of technological know-how,.
 
Agricultural production is also severely constrained by the limited
 
amount of arable land, harsh topography and climatic conditions in
 
the Sierra, and scarce and uncontrolled water cuppiies.
 

Due to these factors irrigation and optimum utilization 
of scarce water resources to increase agricultural product.on rank 
among the Government of Peru's top development priorities. This 
proposed On-Farm Management Project is aimed at improving the in­
comes and overall economic status of the target farmer through the 
creation anid demostration of alternative water/land use systems 
for increasing productivity on small farms.
 

Specifically the project will:
 

a. Conduct systematic research of soil, water and plant 
interrelationships fc.i major crops in Peru; 

b. Demonstrate the effects of improved water management
 
practices on water use and crop production; and
 

c. Develop irrigation system designs that optimize
 
water application according to soil type, fertilizer utilization and
 
crop.
 

The project will be implemented at three different sites
 
to test and demonstrate more precise coefficients of soil-water-ferti­
lizer relationships. To the extent possible the project will also
 

http:product.on
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promote the possibility of utilizing alternative sourzes of energy
 
(gravity flow, wind, hydraulic, etc.) instead of diesel oil, gaso­
line or electricity for pumping and irrigating. Practical extension
 
bulletins will be developed and disseminated.
 

The three locations where project research/demonstration
 
sites will be established and operated are at La Molina (adjacent to
 
the National Agrarian University) outside of Lima; Caftete approxi­
mately 148 Kms. south of Lima on the coast; and Huancayo, in the large
 
agriculture producing Mantaro Valley (in the high Peruvian Sierra).
 

Utah State University (USU) will implement the project

for AID under a contract whereby USU will provide the full time services 
of an Irrigaticn Engineer (36 months) and an Agronomist (24 months).
 
Up to six months of short-term technical assistance in specialized
 
fields oi soil physics, biometeorology, field plot techniques and ex­
tension methods will also be provided by USU consultants. A limited
 
ai.ount of commodities will be provided under the AID grant, including
 
laboratory equipment, water measurement devices, and soil sampling

equipment. 
Some overseas training of Peruvian project counterparts
 
will be provided in selected technical areas as irrigation research
 
and extension methodologies, and other agronomic or engineering areas
 
relevant to project needs. Training will be short term and academic,
 
non-degree in nature.
 

The Government of Peru implementing agent will be the
 
Ministry of Agriculture's Drectorate General of Waters (DGA). The
 
DGA will assign four full-time counterpart technical personnel,
thcee demonstration farm engineers and other technical personnel and
 
tield assistants.
 

c. Summary Findings
 

1. Priority
 

A number of studies and evaluations have demonstrated
 
that inefficient water use in Peru is a widespread phenomenon and is
 
caused primarily by a lack of basic data on water requirements by
 
crops and soils types. The proposed On-Farm Water Management Project
 
provides for systematic research of key soil, water and plant (crop)
 
interrelationships in Peru. 
This research and subsequent demonstra­
tion trials and outreach should contribute significantly to reduced
 
crop production costs and conservation of scarce water supplies.
 

The proposed project is directly supportive of the
 
high priority the GOP has assigned to increasing agricultural produc­
tion and improved and increased use of scarce water resources for
 
irrigation, and is responsive to Congressional directives in that it
 
will lead to a corresponding increase in the economic welfare of the
 
small farmer.
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2. Readiness for Implementation
 

The Government of Peru in collaboration with Utah
 
State University (under contract with AID through prior funding
 
arrangements) has established a special office within the Ministry
 
of Agriculture's Directorate General of Waters for carrying out
 
applied research and demonstration of on-farm water management of
 
small irrigation systems. Much basic research on water-soil type

requirements has been undertaken to date at DGA headquarters site
 
(La Molina) through a Project Agreement (ProAg 24) entered into
 
between AID and the Ministry of Agriculture/DGA in February 1975.
 
The proposed On-Farm Water Management Project will continue the
 
work begun by the Ministry of Agriculture/DGA and Utah State Univer­
sity under ProAg 24 and will determine the necessary water-soil­
fertilizer coefficients for major Peruvian crops, necessary for
 
optimizing the use of 
scarce water resources while simultaneously
 
maximizing small farmer agricultural production. The project will
 
expand and strengthen the GOP's on-farm water use demonstration
 
and irrigation extension network. Project research/demonstration
 
sites have already been selected; one is in full operation (La
 
Molina) and the other two are currently being set up for conducting
 
necessary soil-water-fertilizer interaction studies for key crops.
 

It is the Mission's judgement that the project as 
outlined in the Project Paper will be ready for implementation
 
according to the Project Implementation Plan/Schedule beginning
 
33nuary 1, 1978. In order to meet the project initiation target
 
oate the Ministry of Agriculture's Directorate General of Waters
 
counterpart personnel must continue collaborative work with the
 
University of Utah technicians to establish the remaining two
 
project Research/Demonstration Farm sites at Caftete and Huancayo.
 

Funding in ProAg 24 in conjunction with funds under 
a TAB central.v funded contract with USU under which much of the 
pre-project activity is being developed will be exhausted shortly. 
ProAg 24 was signed in February 1975 and provided U.S. Technical 
Assistance for an initial period of approximately two year with 
the uxpectation for continuation after that time. It should be 
noted that ev<.e prior to the determination that the TAB Water Manage­
ment Research Project would be phased out during FY 77, the Mission 
had indicated in May 1976 (LIMA 4169) that it highly recommended
 
a Title XII project be developed to expand and extend the work
 
initiated by USU under the regional project. 
With the unexpected
 
notification that future TAB funding would not be available and
 
in the interim while the Title XII board and guidelines were being
 
organized, the proposed On-Farm Water Management project was de­
veloped as a regular USAID/Peru Technical Assistance project at a
 
minimum level of effort to carry forward the applied research under­
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way and planned. 
The project has been developed in full collabora­tion with USU, however, and may rightfully be considered a Title XII
project. 
At AID/W's discretion the project may be implemented
through Title XII mechanisms at the described or 
somewhat higher
level of effort. 
 In this regard the Mission and DGA envision the
need for a third phase of collaboration to assist in the formal esta­blishment of a national water management extension service begin­ning in FY 79 or 80. 
 Such an effort could be incorporated into
the currently proposed Title XII project or can be conceived as a
subsequent separate activity.
 

To provide continuity between the prior TAB funded
research effort and the project proposed herein, TAB has agreed to
pick up and provide funding for the USU Irrigation Engineer (Olsen)
through December 1977 and the USU Agronomist (Kidman) through June
1977. 
 (See State 009823 and State 000589). 
 In order to successful­ly achieve the outputs and purpose of the proposed On-Farm 
Water
Management Project the full-time services of the USU Agronomist will
be needed to complement the services of 
the full-time Irrigation
Engineer during the first 2 years of the project. 
The services of
the Agronomist are also crucial during the pre-project stage of set­ting up the project Research/Demonstration Farms. 
The Mission is
therefore requesting that TAB also provide interim funding for the
Agronomist through December 1977.
 

The Mission, USU and DGA technicians have worked
closely to develop the proposed project which is essentially 
a
refinement and expansion of work initiated under ProAg 24. 
 The DGA
ha! 
indicated the indispensable role it attributes to
nici-ins in implementing the proposed project. 
the USU tech-


Under the project
the number of counterpart personnel from DGA will be increased over
thoe presently working with the USU technicians. The USAID is con­fident that DGA will continue to provide sufficient technical
a6ministrative personnel of the 
and
 

same high calibre demonstrated to
 
date.
 

It is important Lo note that the project is not
creating new research perse. 
 The project is one of applied re­search to refine water/soil (and as, appropriate, fertilizer) co­efficients to optimize irrigation/land use practices in Peru. 
The
technical and economic soundness of the types of applied research
to be undertaken and demonstrated under the On-Farm Water Manage­ment Prcject have been pro-,en through experiments and experiences
in other countries, as illustrated in the examples contained in
Part 3.d., Economic Analysis section, of this Project Paper.
 

The project meets all applicable statutory criteria
as 
recorded in the Statutory Criteria Checklist 
(Annex D to the
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Project Paper). 
 The Mission has undertaken a complete Initial Envi­ronmental Examination of the environmental aspects of the project
and has arrived at a recommendation for a Negative Determination.
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Part 2. PROJECT BACKGROUND AND DETAILED DESCRIPTION 

a. Background 

1. General
 

Due to the limited agricultural land base, 
 high populationdensity, and erratic and/or limited rainfall, water is a scarce resource in Peru. The improved management of this limited resourcet-ould permit a substantial increase in agricultural production and acorresponding improvement in the economic and social welfare of
small farmers which comprise the bulk of the country's agriculture
 
sector population.
 

A number of studies have demonstrated that inefficient water use is a widespread phenomenon in Peru. One of the reasons for thisis lack of basic data on water requirements by crop and soil type.In order to overcome this deficiency, a program was developed by AIDand the Government of Peru (GOP) to provide for the systematic re­search of key soil, water, and plant interrelationships in Peru. AIDcontracted with Utah State University (Contracts AID/csd-2167 andAID/ta-c-1l03) to assist selected countries in the optimum utilizationof water resources for agric.'itural production. An agreement (here­after referred to as ProAg No. 24) was made in February, 1975,between AID, Utah State University (USU), and the GOP represented bythe Ministry of Agriculture (MinAg) through its General Directorate
 
of Water (DGA) to undertake a project to:
 

Develop criteria for the determination of water require­m ents of several major crops; and
 

ii. Develop irrigation system designs that maximize the
efficiency of water application according to soil type. 

For these purposes AID has provided, through USU, the full­time services of an agricultural engineer, and since September, 1976, 
a full-time agronomist. 

The February 1975 agreement (ProAg No. 24) provided for aninitial project duration of two years, with further extension beyond the 
two years contemplated. 
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2. Accomplishments to Date 

The collaborative efforts of DGA and USU have resulted to 
date in the followih.g accomplishments: 

A special office (Directorate of Conservation, DICO) has 
beer established in the DGA for applied research and demonstration 
in the on-farm water management of small farmer irrigation systems. 
Three Peruvian agricultural engineers and one agronomist hav:e been 
assigned as full-time counterparts for the agricultural engineer and 
agronomist from the ISU, (henceforth referred to as the DGA team). 
In addition, the PGA has allocated a full -time secretary, office space, 
and equipment to the program. (Annex A, Attachment Z, contains an 
organization chart of the DGA.) 

An agreement was signed between the MinAg and the Ministry 
of Food (Min"ood) which allocated a one hectare plot of land for the 
DGA team to conduct research at the MinFood s Regional Center for 
Agricultural Research (CRD\) at La Molina on the outskirts of Lima. 
All facilities of the CRL\ station have been made available as ;,ct,ssary 
in the development of experiments at that site. 

One -ali of the CI!A piot has a furrow irrigation and the 
other a drip irrigation systerr. Water control and measurement devices 
have been installed and have neen in continuous use. 

A e,.'n ejcp'rime-. was carried out on both halves )f the plot 
to train DGA cu,-unterparts ir the operation of the total research system 
orior to an inv, J'. nent in a rnore complex i'iteraction study. 

co !1ia!),>,rau.. :1 with the international Potato Cen,. (CP) 
located adjacent to the CRIA plot, a water - fertilizer-production 
interaction study ua inaugurated with potatoes on the forrow irrigated 
plot in December . See Annex A, Attachment I, for further details 
.nd illustrative e <n-ped of work plan and project layout for interaction 
:tudy.) This cipein~ent is still continuing and requires daily moisture 
monitoring and )rriation every other day, as well as the normal insect 
and weed control. Harvesting is expected in April, 1977 .nd a complete 
analysis by June, 1977. 

A simih ex-periment with potatoes will be initiated on the 
drip irrigated side in June, 1977. In the interim period, i.e., March 
to June, four short -term vegetable crops will be planted in order to 



give the DGA counterparts on -the-job training in using the drip 

irrigation system and to demonstrate its flexibility. 

Close contacts are maintained with the professors of 

the Soil and Water Department (DRAT) of the National Agrarian 

University at La Molina located adjacent to the CRIA. The DGA 

team research plot is used as a field laboratory for certain classes. 

Some students have done pgrts of their B. Sc. thesis work on specific 

aspects of the DGA team's work. Upon graduation they are en­

couraged to continue working with the DGA program; some will 

likely be employed eventually by DGA This integration of academic 

training, applied field research work and employment opportunities 

in the subject is expected to be an important part of bothsame area 

the DGA and University programs. 

Cross-sectional meteorological data has been collected 

from over 50 weather stations in Peru. These data are being pro­

cessed at USU in order to provide statistically based frequency and 

dependability of monthly rainfall data and to develop a method for 

the estimation of potential evapotranspiration. 

A formal agreement has been signed between the MinAg 

and the Mi.nistry of Education to develop a research/demonstration 

irrigation system on 8 hectares of the Agricultural Technical Institute 

located at Cafiete, a large coastal agricultural area about 150 Kms. 

south of Lima. 

3. Work Remaining to be Done 

After some 8 months of deliberation and regotiations 

between the various institutions involved, the Cafiete Research/ 

Demonstration Farm is ready for implementation. The design of 

this system will be based on the recommendations of the DGA team. 

Implementation will be by students using the Agricultural Technical 

Institute's equipment. Short instructional sessions will be riven to 

the students by various team members to complement the in-the­

field training. Upon graduation many of these students will return 

to their family farms in aveas scattered throughout Peru, and could 

serve as an important means of transferring new technology to these 

areas as well as acting as futuare possible extension agents. 
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An 8 hectare Research/Demonstration Farm is being
established in Huancayo (in the large agricultural producing valley
of Mantaro). It is expected to reach an implementation stage afterthe rainy season and before the end of 1977. All three DGA Rcsearch
and Demonstration Farms, i. e., La Molina /CRIA' , Cafiete and
Huancayo, "ill form a basis for developing an eventual planned

national extension program in irrigation management.
 

Research should continue on the three farms initiated
under ProAg No. 24 to develop fertilizer-irrigation recommendations 
for the im' ortant major crops in Peru and to confirm in the fieldthat the consumptive use prediction equations are valid. In order
to have statistically reliable recommendations, the research should
be planned to be a continuing endeavor by the DGA. Each recom­mendation should eventually have back-up research data covering
least five cropping cycles. 

at 
The fertilization and water requircunent

recomnendations produced will not be site specific. T hey Wi bedeveloped and presented such ain manner as to be aplicable t, aliagricultural zones in ThePeru. manner of applying ti e rec rimn-en

dations, hov-ever, 'xill vary by site, 
 rnostly according to soil ty-pe.
The site differences 
will necessitate adaptive demonstrations and
 
farmer field trials in order io 
 confirm the precise amounts andtimings of .vater and fertilizer application for a specific ,'oon acrtain soil type in a given irrigation district in Peru. >,,rexarnple:In Zone A the prediction equation based on climatological Lnformation
fo r tle zon, determines that 32 inches of w%,ater will be require, tobring 'o iny the particular crop in question. The averag,- daily

, 

So I 1 1 ,l G' inches per day. The crop in Zone A has a ro,>tinoi

ciepth /f 11'ches, and the soil is capable of storing 2 inCh,,:;
availsbit wP:r pr foot of depth for total of 4a inches in th,- --ffectr:,e

rot -zoeof crop. Ierefore, the crop must be 'irigatoe 
 ai 
least 8 tines to ive the required 3- inches of water. With th- crop
using 0.5 inchei- per day -()rom the 4 inches stored in the soil, i dayswill be require( to consu-ne all the water stored and the crop mustbe iriaceci al da frequency. it has been d('t-ermined t'rom
the \ater-fertiliz r-production ir'.-eraction studies that when 32 inches
of water are applied 200 Kg/ha. of nitrogen must also be applied inthe fertilizer in order to achieve the optimum economic return from 
this crop. 

For Zone B the prediction equation for consumptive use ofwater determines that 25 inches of water will be required to bring 
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the same crop to maturity. The average daily demand being 0. 36inches per day. The crop in Zone B has the same rooting depth,but the soil has a heavier texture and is capable of storing 2. 5inches of available water per foot for a total of 5 inches in theeffective root zone. Therefore, the crop must be irrigated only
5 times to give the recquired 25 inches of water. 
 At a daily demandrate of 0. 36 inches per day the crop will require 14 days to consumethe 5 inches stored in the soil and must be irrigated again at a 14day frequency. It has been determined from the water-fertilizer_production interaction studies that when 25 inches of water areapplied under these conditions 175 Kg/ha. of nitrogen will give the
 
optimum economic return.
 

Site specific recommendations can be made for anyagricultural zone once a reliable prediction equation is availablefor determining the amount of consumplive use requirement fromclimatic data, the basic water -fertilizer -interaction function isunderstood for the crops in question, and data relating jo soil physicsare collected and analyzed. Demonstrations and farmer field trialsin each specific zone will be needed to confirm and solidify the field
recommendations for that zone. 

Extension data will be developed relating the potentialevapotranspi-ation and rainfall studies to local soil types and cropwater requirements. The meteorological study will be correlatedwith the field results obtained from the intensively instrumentedstudies at La Molina as well a, data forthcoming from the additional
 
project Farms.
 

4. IRelationship to Othcr AID Activity 

In September 1976 a loan for US$1 1 million was signed betweenthe GOP and AID to establish a pilot project to improve water and landuse in two large agricultural producing valleys of the sierra,Mantaro and Cajarnarca Valleys. 
the 

The loan provides for limited technicalassistance on the order of $Z50, 000* for improving the level of on-farm 

* Total amount of TA in loan is approximately $900, 000. TAadditional to the $250, 000 indicated above for improving on-farm tech­nology of project beneficiaries is provided for assisting in sub-projectimplementation, overseas training, equipment for training and watershed
planning studies. 
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technology of the project beneficiaries, i. e. small farmers. AnIrrigation Research Advisor (Irrigation Out-Reach Advisor), an

Irrigation Extension Specialist, and up to 14 man-months of short
term consultation are provided for. 
 The Irrigation Out-Reach

Advibor was programmed 
for 18 months beginning in Jure, 1977,

and the Irrigation Extension Specialist was programmed for 18
months beginning in January, 1978. The date of arrival of both
 
experts will most probably be delayed 
at least six months. 

The Irrigation Out-Re!ch Advisor will be responsible

for conveying 
new technology related to improved irrigation efficiency
to the farmers in the Mantaro and Cajamarca Valleys. Specificobjectives of the program of research under the Irrigation Out-ReachAdvisor are: (1) to determine water requirements for principal 
crops, and (2) develop criteria for designing alternative irrigation
systems in order to obtain maximum efficiency in water require­
ments for varying soil types and crops. 
 Areas to be investigated
include: evapotranspiration, design of irrigation systems, schedul­
ing water distribution and water measuring instruments.
 

Extensive consideration has again been given by USAID/
Peru as to the precise relation of the On-Farm Water 
 Management
activity to the Sierra Irrigation loan. (At the time of the drafting

of the Capital Assistance Paper for-the loan, the USU 
Water
Management Research project had only recently been initiated and
its future direction and anticipated contribution to the Sierra loan
activity could only be 
Estimated projections. Similarly, approxi­
mately two years intervened between the drafting of the loan paper

and the sig~un, of the loan agreement requiring an updating cf 
loan -funded TA requirements). The result of the review indicatedthe continuing requirement for site specific technical assistance
under the loan building upon the complementary applied research
and demonstration activities of the proposed grant project. The
latter will reinforce and enhance the uality and timeliness of the
technical assistance provided under the loan, as elaborated in the 
following paragraphs. 

The work initiated under ProAg No. 24 and continued
under the On-Farm Water Management Project will establish
Research/Demonstration a 

Farm in the Mantaro Valley that will be 
generp;ing much of the needed basic information necessary to 
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establish water requirements and fertilizer recommendations 
for the principal crops in the Mantaro Valley. During the 
limited 18-month period that the loan-funded Irrigation Out-
Reach Advisor is in Peru he will be able to concentrate on the 
site specific recommendations for the various soil types and 

sub-climates within the Mantaro Valley using the basic principals 

and inter-relationships discovered by the DGA Research team. 
Using the DGA demonstrations and pilot field trials as a guide, 
the Irrigation Out-Reach Advisor will be able to establish a much 

denser network of farmer field trials in sites representing all 

conditions of soil, climate, and topography within the Mantaro 

Valley. He will be able to reach this stage of his work at a much 

earlier time after his arrival because of the work initiated by 

the DGA research team. There will be a written agreement 
between MinAg/AID to assure congruency between the Sierra 
Loan Technical Assistance Program and the On-Farm Water 
Management Program. This agreement will also assure appro-­

priate participation by the two technicians to be financed here­

under in both the Mantaro Valley and Cajamarca aspects of the 
Sierra Loan. 

The Cajamarca area will also require detailed attention 

from the Irrigation Out-Reach Advisor. The same site specific 

objectives that apply in Mantaro will be required in Cajamarca. 
With the basic data provided by the DGA team and the experience 

gained by his counterparts on the accelerated Mantaro program, 

the Irilgation Out-Reach Advisor will be able to devote mort- time 

to a rational plan of site-specific research (if necessary, in 
addition to iluancayo) and dermonstrations in the Cajamarca Vailey. 

If a research/demonstration farm is deemed necessary for specific 

problems cncountered in Cajanarca, the basic designs and ex-perience 

gained from the Huancayo installation will accelerate the development 
of a Cajamarca :esearch/demonstration farm. Most probably the 

Cajamarca Farm would be more denonstrative in nature. it would 

be used to confirm that the recommendations adopted from the basic 

information provided by the DGA research ieam are realistic and 

can be demonstrated to work in the Cajamarca situation. A dense 
network of farmer site specific field trials would then be developed 

to include all of the sub-climates and soil types to be found in the 

Cajama.rca Valley. 
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The Irrigation Extension Specialist will be respcnsible 

under the terms of the Sierra Loan to participate in instilationaldevelopment aspects, including: design of the regional extensionprogr n, organizing regional extension teams, and advising ontraining materials and methods. In addition he will assist counter­parts in the DGA and Agrarian Zonal Offices in developing on-goingtraining programs to upgrade the skills of existing extension
 
specialists, etc.
 

The technical manuals, bulletins, and extension aidsto be developed by the On-Farm Water Management Project willbe designated to serve a national program of irrigation extension.The program to be assisted by the loan-financed Irrigation Ex­tension Specialist will serve as a regional pilot program for theprojected national effort. The materials prepared by the DGAresearch team will provide the loan-funded Irrigation ExtensionSpecialist with reliable basic technical information at earlierantime so that he can concentrate on the development of the trainingprograms and not on the preparation of the technical material.
The work of the Irrigation Extension 
Specialist is the next logicalstep of development building upon the On-Farm Water ManagementProject and will be part of the core of a later expanded nationalnetwork currently being proposed and planned by the DGA. 

USAID/Peru also has other irrigation related projectsto which the experts of the On-Farm Water Management Projectwill devote some of their time (about 10 percent). These includea Treated Sevage Project in Tacna which involves the design anddevelopment of a pilot study area to demonstrate the use of treatedsewage effluont for irrigating certain agricultural crops. Also,the Mission has provided grant funds for a corn-soybean programwhich will require inputs from the On-Farm Water Managementproject experts regarding irrigation management practices relatedto optimizing production of corn and soybeans. 

b. Detailed Project Description 

1. Purpose 

This project is aimed at improving on-farm water manage­ment practices among small farmers in order to increase production 
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by developing and demonstrating the validity of alternative, improved 
on-farm water use management systems. Research initiated under 
ProAg No. 24 will continue to develop fertilizer-irrigation recom­
mendations for major Peruvian crops. 

Using the results previously and currently being developed 
by the DGA team as a basis, a network of field irrigation trials 
will be established. This will put into actual practice the water 
management techniques developed on the Research/Demonstration 
Farm at La Molina and the Research/Demonstration Farms to be 
put into operation at Cafiete and Huancayo. 

Concurrently, the basis of a national program of irrigation 
extension will be developed to more effectively transfer to the small 
farmer the practices developed for improving on-farm water manage­
ment. Appropriate technical literature and audio-visual training aids 
will be produced to provide for the future DGA irrigation extension 
program. 

2. Project Outputs 

The establishment and effective operation (with adequate 
staff and funds) of thc three DGA Research/Demonstration Farms 
is a major output of the project. These farms will provide the 
basis for applied research as demonstration for application by 
the small farmer target beneficiary. 

Tiie project will also produce the trained technicians 
required to promote the demonstration and extension of better irriga­
tion and agrononic practices among small farmers. It will expand 
and strengthen Peru's on-farm water use demonstration net-work. 
It will provide the data and for thematerials necessary eventual 
development of a national program of irrigation extension. The 
overall agricultural production network will be increased ny in­
proving the efficiency of water and fertilizer use. Specific project 
outputs anticipated as a result of project activities include the 
following: 

a. The water-fertii zer -production interaction studies 
initiated under ProAg No. 24 on the three Demonstration Farms 
will be continued throughout the duration of the project. Several 
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principal crops in addition to potatoes will be studied (to include,

inter alia, corn, sweet potatoes, and lirma beans). A minimum

of 18 studies is anticipated during the 3
 -year project life. These

investigations 
will provide the basic technical information necessary
for the project farmer field-trial extension activities plan-led under
the project. Approximately nine applied research reports will be
written delineating the progressive 
results of the interaction studies. 

b. The results of the evapotranspiration and irrigation
water requirement studies initiated under ProAg No. 24 will be putinto a practical lorm to be used on a regional basis. A National

Irrigation Water Requirement Technical 
Manual will be produced
within the initial year of the project delineating water requirements
by crop, month, and soil type for each major irrigation district
throughout Peru. Three additional extension-type irrigation manuals
will also he produced during the lifetime of the project, one for each 
of Peru's major climatic zones. 

c. The improvement of irrigation application efficiencie-sinitiated under ProAg No. 24 will continue to be demonstrated and 
put into practice throughout the duration of the project. Out-puts 
a. and b. described above cannot be achieved without the improve­
ment of wat,er measurement 
and application efficiencies. The formher
involves the development of simple weirs, flumes, siphons, and
 
other control structures.
 

d. The results of the interaction studies which ar,

dete rmined to yield the optimum crop production will 
be put ixto

practice on the Research/Denonstration 
Farms cn plits of 1-he
 
same 
size as those of the small farmers in the general region.

About 186 i, onstrations 
will be conducted illustrating procedures

and techniques discussed in 
 outputs a. , b. , e. , and d. 

c. Irrigation-management field demonstration trialswill be established on the plots of at least 54 local small farmers
and agricultural cooperatives. These field trials are intended to
show the practicing small fairmer that he too can achieve the resultsattained on the DGA Research/Demonstration Farms by following
the methods outlined by the DGA technicians. 

f. About 30 extension bulletins will be prepared during
the course of the project covering all aspects of improved methods
of managing irrigation water on the small farm, e.g., water 
measurement, simple water control structures, irrigation methods,
soil-plant relationships, irrigation scheduling for specific crops 



- 16 ­

extent possible these 	bulletins will
and soil type, etc. To the 

be graphic and pictorial in nature. 

for moving water will g. Alternative energy sources 

be 	promoted and demonstrated wherever feasible, e.g. windmills, 

and gravity pipe systems substituting for con­
hydraulic rams, 

expensive electricity 	or carboniferous
ventional pumping using more 

fuels. 

at this time the number
h. 	 It is not possible to predict 

directly or indirectly exposed to 
of small farmers which will be 


etween 750- 1,000 students,
project demonstrations. However, 
and farmers will 	receive somefield workers, 

at the three DGA
DGA technicians, 

degree of training or 	concentrated exposure 

Farm sites.Research/Demonstration 

i. Other facets and outputs of the Project will likely 

include: 

adoption of improved 	multiple-cropping
-- promotion and 

practices 
concept of supplemental

-- promotion and adoption of the 

irrigation (supplemental to rainfall) 
surface drainage-- promotion and adoption of improved 

practices 
to frost 

-- reduction in damage to crops due 

-- reduction in plant 	diseases 

3. Iniputs 

a. AID Contribution 

contributionThe following description of the AID project 

down according to traditional cost input categories. Part 
is broken 


a project budget breakdown (for both
 
3 b. Financial Plan contains 

to project specific inputs
AID and GOP contributions) according 

as they directly relate to projected project outputs. 

(1) U. S. Technicians 

complete and maintain the Research/DemonstrationIn order to 
ProAg No. 24 as sources for gener-

Farms partially established under 

it will be necessary to
 

ating data and as 	extension training sites, 
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continue the technical advisory services of both an Irrigation
Engineer and an Agronomist. 
The capability of each expert complements

that of the other, and will result in a balanced broad development of
the demonstration program, both at the three project Research/Demonstra­
tion sites, 
as well as for the field trials to be established with small
 
farmers. 

USAID and USU experience has been that a full-time irrigationengineer and full-time agronomist are adequate to perform the tasks
envisioned by this project. The receipt of significant on-campusbackstopping as well as assistance from short term consultants support

the contention that the proposed level of technic;il assistance is
adequate. 
In addition to carrying out current assignments under the TAB
project, the USU technicians have also assisted in the development of
the Sub-Tropical Lands project. 
Both the Mission and technicians believe
that such periodic consultations on other DGA and AID projects will not
interfere with the implementation plan of 
 this project. 

Long Term Assistance (sixty months) will be uasprovided follows:
(Estimated cost is $298,182) 

i. Irrigation Engineer (36 months) to provide assistance inirrigation systems design, development of water measurement techniques,irrigation requirement determinations and scheduling, water quality

evaluation, salt balance control, drainage, water well construction,
pumping, small storage reservoirs, demonstration and extension techniques,and complementary irrigation engineering services to other on-going DGA
and USAID programs in agriculture/irrigation, as 
needed, and ti'('

permits (but not to exceed 10 per cent of his time). 

'rIC irrigation Engineer will provide the overall leadership
 
to the project. He will have the 
prime responsibility, together withthe Direc'or of DGA, for all project relations with any other institutions,as well as all engineering aspects of the program, such as field layout,soil physics determinations, irrigation system design, water control and
 
measurement, water quality analyses, etc. 

Field work theon Research/Demonstration Farms will be a contin­uing year around effort 
(there is no winter season to interrupt the
cropping schedule) leaving very little time between crops for the analysesof results and the planning of future demonstration for the personnel mostdirectly concerned with the field work. 
The analyses of data and the
projection of future activities as well as the generation of the necessarytechnical reports will necessarily be the major responsibility of theIrrigation Engineer, based upon the data provided him by the Agronomist. 
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ii. Agronomist (24 months) to provide assistance in the

determlination of crop water requirements, collection of meteorological
data, soil-water-fertilizer analyses, irrigation timing and amount,
 
crop management practices under irrigated conditions, soil/water
determination, demonstration and extension techniques. 
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The Agronomist's deeper understanding of soil and 
plant water related problems as well as the cultural management 
practices related to crop growth will necessarily give him the key 
role in the development and management of the water-fertilizer 
interaction studies as well Both theas the farmer field trials. 
Irrigation Engineer and the Agronomist will play important parts 
in the development of training aids and extension bulletin type 
material required to implement extension activities and the 
projected national irrigation extension prograi.-., 

(2.) Short-term consultants (Up to six months), when 
needed in specialized fields such as soil physics, biometeorology, 
field plot technique, small structure design and extension methods 
as related to on-farm water management. (Estimated cost is 
$24, 150). 

(3. ) Campus Technical Backstopping (Estimated cost 
is $45,000) . 

On -campus computer facilities and technical assistance 
will be provided by USU for: 

i. The analyses of meteorological data on existing 
computer programs and the generation of the technical res'ilts 
required for the production of a National Irrigation Water Require­
ment Manual and the extension bulletins oriented towards evapo­
transpiration/water requirements. 

ii. The statistical analyses of the data produced by 
the water-fertilizer -production interaction studies and the presen­
tation of the results in graphic form, 

iii. The development and calibration of simple wacr 
measuring devices and control structures. 

(4. ) Commodities Various imported items will be 
financed by AID. These include laboratory equipment, water 
measuring devices, soil water determination equipment, pipe, 
hydraulic rams, pumps, windmills, sprinklers, soil sampling 
equipment, and a four-wheel drive carry-all vehicle. (Estimated 
cost is $19, 000. ) 
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()Participants 

U. S.
provided to 

or third country short-term trainixgsix (6) trainees selected from the DGA 
will becounterparts projectand other professional DGA personnel connectedwith the project. The training will be of anature related to specialized technicalcrop field plot technique,agement practices and equipment, 

on farm water man­or other agronornic irrigation extension methods,or engineering topics relatedful development of the project. 
to the success­

(Estimated cost is $18, 000.) 

(6) Other Costs 

Included for AID financingcosts as expendable under this category arematerials, suchin-country training. 
supplies, in-country travel,Also included and

head charge is a provision for USU over­calculated at 30% of U.(Estimated S. technicianscost is salary costs.$92, 369 of which $53, 369 is overhead).b. GOP and Local Inuts 

The project contribution of the MinA<gDGAboth administrative 
and technical will includetime counterpart technicians, 

personnel (including four full­three project farm engineers,project farm technical agricultural assistan'L three 
six or more per­

rnanent field wcrkers for the Research/Demonstration 
Farms,land for the Research/Demonstrationmachinery, vehicles, farm sites, agriculturallaboratory facilities, and office space withsecretaries,of the Research/Deonstrationas required. operatingFarmsexpenses for the operationticide, (seeds,herbicide, fertilizer,fuel, insec­etc. ) and facilities andbulletin publication materials foralso will be budgeted for by MinAg. It is 

estimated that the GOP will contribute approximately 30% of the.s welltw.tal direct projectas the use ofcosts required.o for implementingPmetlngthe project,u emonstration/researhindirect cost estimates. facilities not includedIn addition the participating communities,cooperatives,and considerableand smal, farmers will donate land, existing facilities
time and labor toward the execution cf the project,at the farm field trial level. 
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Part 3. 
PROJECT ANALYSIS
 

a. Technical Analysis
 

Three Research/Demonstration Farm sites will have been
initiated under ProAg No. 24 
(at La Molina, Cafiete, and Huancayo)
and put into full operation under the On-Farm Water Management
project. 
The La Moina site is the smallest, comprised of one hec­tare, and is 
the most intensively instrumented. 
The Cafiete Research/
Demonstration Farm site will have 8 hectares under development and
the Huancayo site 16 hectares. 
 Under the On-Farm Water Management
project all three sites will have at
water-fertilizer-production least one hectare devoted to
interaction studies 
(see illustrative
layout shown in Ann(- A, Attachmennt 
economic 1) from which the optimumcombinatior of water and fertilizer applicationmized yield can for maxi­be determined from a randomized split-plot design
for a series oir iiixtant primary crops, i.e., 
corn, potatoes,
sweet potato, etc. 
 If the availability of either water or ferti­lizer is a limiting factor during givena crop season, the optimuamount the mof non-limiting component can be determinedresults of thins from thetype of study which will result in the maximumyield possible under the specific conditions prevailing. 

The interaction studies will also yield accurate field
data on the actual water use o-f the crips being studied. Thesefield results will e compare(] with the crop consumptive usedictions pre­made for the same geographic zone using the equationsbased on meteorological data developed under ProAg No. 24. If the
comparison of the two methods shows a difference in the crop water
requirement, the prediction equation can be modified to give re­suls consist-.nt 
with the field measurement. 

An irrijaLion Water Requirement
at a national -nual will be wittenlovl. 

the 


It will include a procedure for determining
ootenti:j]evapotransiiration based on meteorological data forall zones in Peru. Monthly crop coefficients will be included 
in
the manual for all of the types of crops encountered in all of
Peru's major climatic Zones. The required meteorological data from
over 50 weather stations will also be incorporated as well as ananalysis of the 
frequency and dependability of monthly rainfall.
This National irrigation Manual will be developed at a technical
level, and will be used primarily by planning engineers and irriga­tion extension personnel.
 

http:consist-.nt


- 21 -

Thirty extension bulletins will be written at a very
simple level of comprehension for small farmer consumption. 
These
will describe, pictorially where possible, the amount and timing
of water necessary to irrigate the particular crops that are found
in an irrigation district or valley. 
Where it is 
a major factor in
a zone, the different soil types encountered will be treated as well.
The bulletins will convey information as to how long to ir-igate
during each watering turn throughout the crop growing poziod, as
well as how often it will be required to irrigate. 
The extension
bulletins will also carry the fertilizer recommendations conducive
to optimum yields under the irrigation regime recommended.
 

The project Research/Demonstration Farms at Caftete and
Iluancayo will have about seven hectares devoted to demonstrating ata practical level improved on-farm water manegement practices usingsurface irrigation methods. 
An efficient system of water distribu­tion ditches will be constructed, and the lengths of irrigation runs
will be selected according to soil type and slope to give as uniformwater application as possible. Water measurement ard control struc­tUres will be installed at inlet and outlet points in the fields toenable the amounts of irrigation to be known Theand controllable. 
overall efficiencies of irrigating individual fields will he deter­mined and will be maximized to the extent possible. 

The Research/Demonstration Farm at Jiuancayo will: hectares under sprinkler irrigation. The sprinkler 
have 

system willbo powered initially by a pump. However, as soon as water is avail­able as a result of the development under the Sierra Irrigation Loan
project, the pump will be discontinued and all pressure will he de­veloped by the effects of gravity. The operation and manag.Enc of
the sprinJler system will be demonstrated for the crops being
studied under normal growing conditions. More important, the ,:seof a sprinkler system in preventing or reducing crop damage result­ing from killing frosts will be demonstrated when circumstances
permit. Frost damage is a recurring problem in Peru's high mountain 
valleys.
 

The demonstration of an irrigation syster and of itsmanagement necessarily involves the presence of a crop on the land
being irrigated. 'he health and production of that crop is a visualindication of the quality of the irrigation system design and of its
operation. The crops investigated on the one hectare devoted to
interaction studies will be planted on the larger surface and
sprinkler irrigation demonstratin fields 
(at all three locations)
using the fertilizer and irrigation recommendations forthcoming from
the complex interaction experiments. 
Thus, the surface and sprinkler
irrigation management systems will demonstrate efficient irrigation
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engineering design, methods of controlling and measuring irrigation
 
water, irrigation application methods (furrows using siphon tubes
 
and sprinklers using gravity as an energy source), 
recommended fre­
quencies and amounts of irrigation, fertilizer amounts, and improved
 
crop cultural practices, i.e., tillage, plant population, seeding

technique relativc to placement with irrigation furrows, weedand
 
insect control, and harvesting techniques. Except for the design of
 
the system and the water control methods, all of these factors will
 
be different for each crop studied and require an agronomist knowl­
edgeable in irrigated agriculture. The yields obtained from these
 
fields, which will be similar in size to those of the small farmers
 
in the area, will be compared with the yields currently being obtained
 
by the small farmer. 
 Field days will be held at strategic times
 
during the course of the year to show local small farmers what is
 
being accomplished using better on-farm water management methods. 
Visiting farmers will be encouraged to cooperate with the personnel

of the Research/Demonstration Farm in establishing small field trials
 
on their 
own fnrms utilizing the procedures being demonstrated. The 
trials will be conducted in tandem with the traditional methods used
 
by the farmer. 

The site of the Uuancayo Research/Deonstration i;-rm is 
in the Mantaro Valley of the high sierra. 
Direct communication will
 
be established between the Farm personnel and the small farmer bene­
ficiaries of the USAID Sierra Irrigation Loan. Water management and
 
crop cultural practices demonstrated at the IHuancayo Farm will be
 
directly transferable to 
the loan project small farmers.
 

The Cahete Research/Demonstration fields are located on

the grounds of the Cahete Agricultural Technical Institute. Of the
 
118 students ceirrently enrolled 80% are from the 
 sierra regions of
 
Peru. The water 
management practices demonstrated in Cahete wvill be
 
transferablu to All 
 r egions of Peru to which the students go Upon
graduation. The ideas of water measurement and control, i.e. the 
mn og>e, arc! indopendent of climate. The methocs developed

for auermininjg the physical 
size of an irrigatior, system and the 
amount and freqiiency of irrigation will be based upon soil and crop
factors which may changi. according to region, hut the methods of 
analysis and design will not change. The methods ]earned at Cafiete 
in a coastal vailoy will be aipplicable throughout the sierra regions. 

The siLuation in La Molina is similar to that in Cahete. 
DGA personnel and University students trained at this coastal applied
Research/Demonstration Farm will learn methods and techniques which 
will be universally applicable throughout Peru. La Molina will serve
 
as the initial training site for personnel assigned to both the Caftete
 
and Huancayo Research/Demonstration Farms and the headquarters for the
 
DGA team.
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Rationale for Selection of Project Sites
 

1. La Molina was selected because it is also the loca­tion of 
 the GOP Regional Center for Agricultural Research (CRIA),
the world headquarters of the International Potato Center (CIP), and
the National Agrarian Univcrsity. Professional technical assistance,

laboratory facilities, and field equipment of all of these institu­tions are available to the project by locating there. 
La Molina is
 on the outer fringes of Lima and therefore, receives much attention

from different government agencies and officials. 
This type of
environment gives the La Molina site top priority on the research
aspects of the project. The demonstration features inherent in the
Huancayo and Cafiete sites will be indirectly applied in La Molina byother researchers of the above mentioned neighboring institutions
incorporating the practices recoimended by the project personneltheir own independent studies on fields surrounding the La Molina 

in 

project site.
 

2. 
Iuancayo was selected because of the priority given
to this valley (Mantaro) by the development of the Sierra Irrigation
Loan. Of the two valleys covered by 
 the loan, Huancayo is thii firstto be initiated. 
The project wil. develop the criteria and guide­lines to be used later by loan personnel in the development of the
technical assistance aspects of 
the loan. The concepts and tech­niques developed under the project in Iluancayo will be applied by
the loan first in the Mantaro Valley and 
 will later be duplicatedby loan personnel with advice irom this project in Cajamarca Valley. 

Sub-centers of both the CRIA and the CIP each havingfield machinery and laboratory facilities, are also located in Huancayoand will be available to the project through the professional coopera­
tion which already exists. 

Ilu-ncayo is an excellent location for hich altitude,s .<;ra r sa :cy adr denonstr:atio. The altitude of the valley floor
at Huancayo is about 
li,000 ft. above sea level yet it is only six
hours by road frur Lima and can be easily supervised by regularvisits from Lica. About one hectare of the Iluancayo site will bedoe'oted 
to intensive interaction research studies in addition to the
 
demonstration oljectives.
 

3. Caftete was selected as a coastal area where the
recommendations developed thefor coastal situation could be demon­strated to practicing small farmers who are removed from 
 ny direct
contact with the concentration of institutions at La Molina and Lima.
 

Cafiete is one of Peru's major agricultural areas
located to the south of Lima and is also easily reached by road from
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the capital city. This proximity to Lima makes frequent direct super­vision possible. 
The DGA has a large investment in irrigation and
drainage works in this important agriculture producing valley.
 

Another major reason for selecting Cahete over other
coastal valleys is the location there of an excellent agricultural
school, the Agricultural Technical Institute of Cafete. 
This
Institute showed considerabl- enthusiasm in cooperating with the
project in respect to assignment of land to conduct the studies,
field machinery, and (most of all) the use of professional staff,
field workers, and students in the development and conduction of
the studies. 
 More important, the students at this institution come
to Canete from all 
over Peru, but mostly from the Sierra, and will
have influence in applying the techniques learned at the Institute
in their home regions. 
 They will also be part of a pool 
of potential
extensionists for the development of the projected national 
irriga­
tion extension network.
 

The high jungle (ceja de selva) is another importantagricultura l area in Peru to which consideration was 
given for estab­lishment of a fourth research/demonstration site. 
 After (discussions
with the DGA, the decision was made to restrict the project to the
above sites and exclude a fourth site.
decision are: 
The major reasons for chis
(a) highest priority is assigned to 
the coastal and
sierra regions where most of the country's small farmers reside, where
irrigation is already practiced and where water user organizations are
already in place. 
The priority development needs of "he ceja de selva
are and will continue to be of the larger infrastructure type projects
which will contribute to the establishment of commercial agriculture,
leading eventually to 
a demand for irrigation systems.
currently is not Also, there
sufficient demand for irrigated agriculture to warrant
a research/demonstr,,tion site; 


a completely new 
and (b) the DGA would have to finance
effort in the selva, whereas in the coast and sierra
it already ihas 
installed capaciLy. 
The current severe (--;OP
austerity program economicprecludes 

future. 
such an investment undertaking in the nearIn the second project year (FY the1979) Missionreview the will, however,3ituation and again consider the creation of a ceja de selva


project site.
 

b. Financial Plan 

A breakdown of project financing is contained in the
following tables. 
 Table I indicates total financing estimated to
be required to carryout the project and the projected sources of
this financing broken down by Foreign Exchange Costs 
(FX) and Local

Currency Costs 
(LC).
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Table II presents total project specific inputs costed
 
out according to their relation to project outputs.
 

Table III shows a detailed cost breakdown for the A.I.D.
 
project contribution.
 

The $497,000 total AID project grant will be incremental­
ly committed in two increments. The minimum amount required for
 
obligation in FY 78 is $139,000. The Mission will request that the
 
remaining $308,000 AID contribution be obligated in FY 79, $190,000

of which will be for second year project activities and $118,000 for
 
the third (last) year project activities.
 

c. Social Analysis
 

The ultimate beneficiaries of the project's efforts will
 
be the target group of small farm families throughout Peru. The project

will be especially relevant to the sierra regions where approximately
 
55% of the population is almost entirely dependent on agriculture for
 
a livelihood, farming individually or on cooperatively-owned parcels of
 
land, on the average, less than 2 hectares per family. Typically,
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TABLE I
 

SUMMARY COST ESTIMATE AND FINANCIAL PLAN 

(US $000) 

AID 
 Host Country
Source 
 FX 
 LC FX 
 LC TOTAL
 

A.I.D.:
 

U.S. Technical Assistance
 
(contract), including local
 
support costs
 

a. irrigation Engineer 
 218.6 

b. Agronomist 

8.5 227.1
 
128.4 
 8.5 
 136.9
c. Short term consultants 
 28.7 
 9.0


d. Campus backstopping 37.7 
45.0 
 -45.0
 

Equipment and Commodities 
 19.0 

19.0
 

UJ.S. training 18.0 
 _ 18.0
 

In-country training 
 - 5.0 5.0
 

Publications preparation 
 8.0 
 8.0
 

Goverrinent of Peru: 

Personnel for project admin./
 
manageiment, including project 
site directors and local 
support 

88.8 88.8 

'jeld P'ots 
15.0 
 15.0
 

Field staff/laborers 
31.5 
 31.5 

i[aboratory analysis 

12.0 
 12.0
 

Com-odi ties/Equipment 
48.0 48.0 

Publications 

15.0 
 15.0
 

TOTAL 
 457.7 
 39.0 
 210.3 
 707.0
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COST CE PROJECT OUTPUTS 

I. 

Project Inputs 

A.I.D_ 

1. U.S. Technical Assistance 

(contract) including 
support costs 

O #_ 

Research/Demo. 

Farms Estab-
lished (3 sited 

(81.3) 

(Us$000)
O t __2 Output #3 

Wter Requirements Interaction 
for major Crops Studies Yielding
(National !Jrig. Coefficient for 

Manual Prepared) Major Crops 
(90.6) (88.6) 

Output # 4 

Trained 

Technicians 

(DGA) 

(82.6) 

Output # 5 

Small Farmer 
Field Trials/ 
Demonstrations 

(41.2) 

Output # 6 

Trained Exten-
sionists and 
Agric. Studets 

(Primarily at 
Caete) 

(41.7) 

Output # 7 

Irrigation 
Extension 
Bulletins 

Prepared 

TOTAL 

(496.7) 

b . Ir igetioJ-t En i ee15b. Agronomist 

c. Short Term Consultantsd. Campus 5ackstepping 

2..02. Ecuiprment and Cormodities 

3. U.S. Training 

.527.4 

1.9 

6.6 

.413.7 

7.518.0 

3.8 

22 . 727.4 

11.411.4 

18.0 
6.7 

34 .1
20.5 

7.5 

11.4 
20.5 

5.6 

1.9 

22.7 
13.7 
3.. 
3.8 

45.4 

97.7 

227.1 

37.7 

45.0 

4. In-country Trainin 

5. Publications Preparation 

Government fPeru 

1. Personnel for Project Admin-

istration/management, includingproject site directors and localsupport 

(52.3) 

2.4 

(49.2) 

2.4 

(53.7) 

18.0 

1.9 

0 

2.0 

(24.0) (13.3) 

2.4 

2.4 
(17.8) 

18.0 

1.0 

5.0 

8 0 
(210.3) 

2. Field Plots 
17.8 
15.0 13.3 

17.8 

3. Field Staf/Laborers 

4. Laboratoi Analysis 

5. Commodities/Equipment 

6.3 

3.6 

9.6 

11.0 

3.6 

16.8 

11.0 

3.6 

16.8 

13.3. 

.21. 

. 

15.0 

1.0 

6. Publications 961.1.84.8 

133.6 

4.5 

140.0 

4.5 

142.3 82.6 

1.5 

65.2 55.0 

.5 

88.3 

12.0 

15.0 

707.0 
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TABLE III
 

Detailed Breakdown of A.I.D. 
 Project Costs 

1. AID Fi-lanced Technical Assistance 

Salaries 

$200,399
 

Field Staff 
- LT Technicians 
 (162,899)
 

Irrigation Engineer ­ 36 wm 
 100,929
 

Agronomist 
- 24 wim 

61,970
 

Short-Term Technicians 

(15,000)
 

Agronomists 
- 4 win 
 10,000
 
Irrigation Engineers 
- 2 win 
 5,000
 

On-Campus Staff
 

9 wM - $2,500 p. wm 

22,500
 

Benefits 

42,084


21% of total salaries $200,399 
 42,084
 

Allowances 
- LT Technicians 

78,075
 

Education Allowance 

(19,810)
 

Engineer dependents 

16,130
 

Agronomist dependents 

3,680
 

Housing Allowance 

(36,775)
 

Irrigation Engineer - 3 yrs. 
 22,485
 

Agronomist ­ 2 years 

14,290
 

Post Differential 
-
LT Technicians only
 

10% of Salaries $162,899 

16,290
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Rest and Recuperation 


Irrigation Engineer 


Agronomist 


Travel and Transportation 


Home Leave and Return Home of
 

Irrigation Engin(!er 


Home Leave and Piturn Home of
 

Agronomist 


In-country Travel and per diem for
 

LT technicians 


In-country travel and per diem for
 

ST technicians - 180 days 


International travel for ST 


Overhead 


30% Field Staff - $177,899 


60% On-Campus Staff - $22,500 


Miscellaneous Expenses 


On-Campus Support 


2. EMuipment 


Laboratory equipment, water
 

measuring devices, soil water
 

determination equipment, pipe, 
hydraulic rams, pumps, windmills
 

sprinklers, soil sampling equip. 


Four-wheel drive carry-all 


3. Participants 


6-8 months ST training in crop
 

field plot technique, on-farm
 
water management practices,
 

irrigation ertension methods, 

etc.
 

$(5,200) 

3,100 

2,100 

(55,000) $ 55,000 

13,500 

9,500 

17,000 

9,000 

6,000 

66,870 

53,370 

13,500 

(4,275) 4,275 

4,275 

(19,000) 19,000 

11,500 

7,500 

(18,000) 18,000 

18,000 
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4. Other Costs 

Publications 

In-Country Training 

GRAND TOTAL 

$(13,000) 

8,000 

5,000 

$ 13,000 

$496,703 
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these small farmer families have an annual per capita income of
between $125 and $250, part of which may come from supplemental non­
agricultural activities such as, work in nearby mines, cottage

industry, seasonal employment on coastal farms, etc. 
 Off-farm

employment opportunities are few, however, and cannot absorbe sur­plus farm family labor which exists as a result of ever-increasing

pressure of population growth on a very limited land base.1/ By

permitting intensified exploitation of existing land resource through
the improvement of on-farm water management/irrigation, the project

will contribute significantly to relieving income constraints of the
 
small farmer family target group.
 

For additional information on the socio-economic charac­teristics of the project target group, please refer to USAID/Peru

Project Paper for Program for Improved Water and Land Use in the
 
Sierra (AID-DLC/P-21321 Part III.C.
 

Role of Women in the Project
 

Since this is essentially a research and demonstration

project, there can be no valid measurement of direct project impact

on women in the small farmer family. Furthermore, when talking of the

small farmer families in terms of the ultimate project goal bene­ficiaries, it is 
erroneous to assume reference is made only to the

titular head of the family. The traditional poor small farmer family

must be viewed as it actually exists, i.e., 
as an integral unit. The
role of the "campesino" women is considerably more significant than

often perceived by outsiders. She is responsible for the nutrition,

health, and education of the family. 
 She also shares in the planning,
planting, cultivation and harvesting process, and often also shares

responsibility for the post-harvesting grain/seed selection, storage
and marketing aspects of the agricultural cycle. To the extent, then,
that the project is aimed ultimately at improving the production tech­
niques and output (and therefore, increased income) of the small
farmer, ultimate project benefits will also be shared equally by
the entire small farm household, men, women and children.
 

Although the direct impact of the project per se on
 women will be more limited in the short-term, it will nevertheless

be signi'ficant, and women can be expected to perform a vital role
 at almost every level of project activity. During the course of the
 

/ Only 11.1% of the total soils in the sierra provinces are
 
suitable for cropping.
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research and demonstration studies physical and chemical analyses will
 
be required on hundreds of soil and water samples and plant tissues.
 
Laboratory facilities maintained by the MOA (Ministry of Agriculture)
 
which will be used b' this project are located in Huancayo, La Molina
 

and Lima. These laboratories are directed by and staffed predominant­

ly by women.
 

When outside technical assistance is required by project
 
personnel on insects problems, plant diseases, and their control, the
 
Ministry of Agriculture has professional researchers many of whom are
 
women available for consultation.
 

Some women go through training at the National Agrarian
 
University (La Molina) to become agricultural engineers or agrono­
mists. Many of these women will be in contact with the La Molina
 
project site in their course work at the University, and will compete
 
equally with men to be selected as engineers or agronomists by the
 
DGA to work on this project.
 

Additionally, temporary field workers that will be
 

hired ' r the DGA for planting and harvesting the various study and
 

demonstration crops will be prelominantly women. As these tasks
 
are done by hand in many instances, there may be a dozen or more
 
per hectare provided with employment at these times.
 

d. Economic Analysis
 

The type of activity this proposed project deals with lends
 
itself very well to traditional quantifiable economic analyses.
 
However, since the project itself focuses on research, (and subse­
quent demonstration), it will not be possible to undertake project
 

specific economic analysis until the resp:z:.h is actually adopted
 
by the intended target small farmer beneficiaries.
 

The following are illustrative examples of types of econ­
omic analyses and economic benefits which can be expected through
 
adoption of the water/land practice recommendations emanating from
 
the project's research. Examples 2, 3 and 4 are actual results from
 
applied research demonstrated under TA/Agriculture-funded R&D with
 
Utah State University in other countries.
 

Example 1 

A hypothetical irrigation demonstration could take place in
 

a commercial field of corn. This site could be fairly uniform in
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plant population. Assume that the field was furrow irrigated. Assume
 
also that the soil was a silt loam texture with a fairly low water in­
take rate after the first few irrigations in the season. The demonstra­
tion could consist simply of a strip 12 corn-rows wide that would be
 
irrigated when the first drought symptoms occurred during midday. 
Water
 
could be applied to the 250 meter-long furrows for 8 to 10 hours at
 
each irrigation to allow for at least 8 hours of time for runoff to
 
occur. 
 In other words, there would be 8 hours of contact time of water
 
in the furrow for the full lencth of the irrigation run.
 

The 12-row "treated" strip would be compared with corn in
 
adjacent "check" rows. The check rows would be irrigated on the same
 
frequency as the treated rows. 
The check rows would be irrigated by

the farmer according to his regular habits. Assume that this was to
 
apply water to the furrow and shut if off within one or two hours after
 
it began to run out of the bottom of the field. The data in Table I
 
could represent the results of this trial. Table I shows that the
 
customary irrigation method was resulting in decreased yield downfield.
 
The yield decreased regularly in successive five-sample averages from
 
9.22 to 5.66 kg. per plot. This would be related to decreasing soil
 
moisture availability with decreasing furrow water contact time.
 
The treated plots gave essentially uniform yield the full length of
 
the field. The average yield across the whole check plot was 7.6 kg.
 
per plot and the average yield across the treated plots was 9.3 kg.,

giving a 22% average increase with the improved irrigation practice.
 
This hypothetical increase in potential, yield could be obtained with
 
very little additional investment in time or financial resources on
 
the part of the small farmer.
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Table I. Shelled corn yield results from an irrigation demonstration
 
trial. Data are in terms of dried corn kg/plot. 1/
 

Fanner's Demonstration
 
plot plot
 

9.3 	 8.6
 
8.7 	 9.0
 
9.7 	 9.2
 
8.5 	 8.9
 
9.9 9.5
 

(9.22, 0.27) (9.04, 0.15)
 
7.9 	 9.9
 
9.7 	 10.0
 
8.2 	 9.5
 
8.4 	 9.1
 
7.4 8.9
 

(8.32, 0.38) (9.48, 0.21)
 
8.5 	 9.0
 
7.4 	 9.4
 

6.8 	 10.2
 
6.2 	 9.8
 
7.1 9.0
 

(7.20, 0.38) (9.48, 0.23)
 

5.5 	 8.9
 

5.5 	 8.5
 

5.9 	 8.9 
5.6 	 9.5 
6.4 10.2
 

(5.66, 0.23) (9.20, 0.30)
 

1/ 	The data in parentheses are the mean and S R of each successive
 
5 sub-sample group.
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Example 2
 

TAB/USU project obsertations made in Chile's Aconcagua Valley
 

indicated that a serious problem related to irrigation crop production
 

was the very slow water intake rate of the silty soils in the valley.
 

An experiment was established in which the variable imposed on the soil
 

consisted simply of varying amounts of crop litter that were worked
 
into thr soil by plowing. This had the effect of allowing the irriga­

tion water to enter into the soil and be retained there for crop use
 

more effectively. The yield results on corn showed that this tech­

nique alone could increase yields by 38%. This increase ir yield
 

reflected the increased water availability which resulted from an
 

improvument in soil moisture infiltration during irrigation.
 

The results of this pilot trial indicated that the problem
 

of limiting soil moisture availability because of poor soil structure
 

and poor irrigation water intake rate could be overcome through the
 

adoption of specific water management practices. It was evident that
 

crop residue incorporation, including that of corn, wheat, and many
 

other crops grown in the area, should have been a standard practice.
 

The added managemeit costs with this practice would be insignificant
 

compared with the benefits that would accrue. It is probable that
 

a permanent adoption of this practice would have a cumulative effect.
 

In other words, as root and top growth were increased by improved
 

soil conditions, greater amounts of residue would be available for
 

incorporation in qubsequent seasons thus bringing a greater depth
 

of soil to the optimum water holding capability.
 

Example 3
 

A three year program involving research and demonstration on
 

modern concepts of irrigation management for corn was conducted in
 

Chile's Aconcagua Province. Irrigation, land management, fertility,
 
corn variety and plant population were emphasized. Results proved
 

that yield potential of corn was well above the current level of pro­

duction. By adopting the practices recommnended, corn producers could
 

increase yields at least 150% with the resources they currently had
 

available. While all of the research was conducted in the Aconcagua
 

Province, the technology can be transferred to other provinces in the
 

corn producing area with slight modification or adaptation.
 

As an example of potential yield increases and their economic
 

significance to corn producers, the average cost of production was
 
computed using the data from the 1970-71 demonstration experiments.
 

These cost figures were based on average corn yield of 45 qq/ha. for
 

the period 1967-70. Total production cost per hectare, excluding
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nitrogen fertilizer, was E0 4,251. 
 The corn yield results were
evaluated in terms of production costs. 
 Figure 1 shews the relation­ship between production cost and returns. 
 The average price for corn
in 1971 was about E_ 100 per quintal. Accordingly, the gross return
per hectare and the cost of production are nearly equal at the 0-nitrogen
level. 
 At the 100 kg. of N per hectare there was an increase of 64% in
yield of corn with only a 9% increase in production costs. At 200 kg.
of N per hectare there is an increase of 96% in yield of 
corn with an

increase of 21% 
in production costs.
 

It should be emphasized that the increase in corn yieldspresented here were obtained not only under controlled experimental
conditions, but also under existir conditions of private farms andagrarian reform centers. 
 While the program activities were limited
 
to corn 
in the Aconcagua Province, the recomnendations may be applied
in the other corn producing areas, and many of the management techniques 
can be applied te other crops as well. 

Examle4. 

Experiments in El Salvador and Brazil show that on certainsoil types yields 
on corn were being depressed by 12% 
to 44t below
the optimum possible by over irrigation which was eliminating the ef­fectiveness of valuable nitrogen fertilizer in the root zone.
amount of yield depression was greatest 
The
 

(44%) where less nitrogen
fertilizer had been applied. Once this problem was made apparentthe farmers and technicians in the area, adoption of etter programs
to 

of managing the timing and amount of irrigation at, essentially noadditional cost theto farmer provided increased yields. 

The research and demonstration program contemplated underOn-Farm W'atchr Management Project will verify in Peru these 
this 

-id othersexamples or C'croiic increase in agricultural production, and will makethe improved water management practices available theto small farmer.'['lic results of this program will also provide the means of making moreprecise economic analyses of the effect of improved practices on thefuture agricultural production for any region in Peru being considered
for more development inputs. 
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PART 4 - IMPLEMENTATION PLANNING 

a. Administrative Arrangements
 

1. Participating GOP Agencies
 

Administration of project activities will be carried out by

the General Directorate of Water Resources (DGA) in the Ministry of
 
Agriculture (MOA).
 

MOA
 

The MOA shares its leadership of certain aspects of the agricul­
tural sector with the Ministry of Food (MOF), but is the GOP agency
 
most directly concerned with the preservation, improvement, and
 
efficient use of renewable agricultural resources and the promotion
 
of rural organizations associated with agriculture. Organizationally
 
the MOA has clear lines of internal responsibility among its director­
ates, its small number of autonomous dependencies and its zonal
 
administrations.
 

DGA
 

The Organic Law of the Agricultural Sector places the DGA in 
charge of the preservation, conservation, and utilization of water 
resources and preservation of agricultural lands. Specific objectives
 
of the DGA are: i) the efficient administration of water and land
 
resources; ii) rehabilitation and preservation of agricultural soils,
 
and increased water supplies for agricultural production; iii) educa­
tion of farmers on the importance of rational utilization and conser­
vation of water and land resources; and iv) long term planning of
 
water supplies to meet future demands.
 

In pursuit of these objectives the DGA prepares, executes, and
 
evaluates short, medium, and long-term water utilization programs.
 
It also engages in programs for river basin improvement and manage­
ment, erosion and flood control, and irrigation and drainage infra­
structure. 
in addition, the DGA in conjunction with its regional
 
staffs in its Zonal Offices, coordinates and evaluates irrigated crop
 
plans, supervises operation and maintenance of irrigation infrastruc­
tural works, establishes and enforces water tariffs and quotas,
 
studies and implements surface and sub-surface water projects, and
 
trains district irrigation technicians. An organization chart of the
 
DGA appears in Attachment No. 2 to Annex A.
 

The unit of DGA directly involved in the implementation of this
 
Project will be the Directorate of Conservation (DICO), one of three
 
divisions of DGA. 
 The major function of DICO is to inventory,
 
analyze, and implement new small scale irrigation systems. These
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activities are intended to contribute to increaselfood production
through rational use of scarce water and land 
resources and by
bringing new land into production. 
The staff of DICO is composed
of 52 engineers (5 of which hold advanced academic degrees), 
72
non-degree specialists (technicians, surveyors, and draftsmen),

51 clerical workers, and 78 laborers.
 

2. A.I.D.
 

The Project will be implemented for A.I.D. through a contract
with Utah State University (USU). 
 Under the contract USU will
provide the full-time services of an Irrigation Engineer (36 months)
and an Agronomist (24 months). 
 The Irrigation Engineer will have
primary implementation/coordination leadership responsibilities for
A.I.D.'s project inputs, in addition to his other technical responsi­
bilities.
 

During the past several years, the DGA has demonstrated
excellent collaboration with a high degree of coordination with USJ
technicians (over two years with regard to the Irrigation Engineer).

This is expected to continue throughout the implementation of the
Project. Consequently, there appears to be no need for rigid schemes
of approval and monitoring. 
Mission project monitoring responsibili­ties for the Project will reside in its Rural Development Office. The
Chief Rural Development Officer has been designated Project Manager.
lie will be assisted by the Mission's Chief Engineer and local-hire
Agricultural Economist, as needed, for project technical related
matters. 
The Mission Deputy Program Officer charged with Mission
evaluation responsibilities will participate in the annual DGA/USU

evaluation of Project progress.
 

Procurement of commodities from the U.S. and arrangements for
participant training will be handled outside of the contract and will
be administered directly by USAID utilizing standard AID procurement
procedures. 
The limited amount of A.I.D. financed local costs for
in-country training and in-country travel of USU technicians will be
handled by 
a USAID direct local contractor (Osorio). USAID will
issue purchase orders for the small amount of materials and supplies
 
to be provided locally.
 

b. Implementation Plan
 

A Project Performance Tracking network (PPT) chart 
is presented
in Annex C. It shows milestones against which project progreso and
planned implementation are to be measured. 
The more critical riiiestones
 as contained 
in the PPT are shown with an asterisk in the Project

Implementation Plan/Schedule outlined below.
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Time (in months)
 
from Project Responsible
 

CY 1977 A c t i o n 	 Inception Agent
 

May 77 1. Site for Huancayo Research/
 
Demonstration Farm selected -8 DGA
 

2. Huancayo Irrigation System
 
designed -6 DGA
 

3. Caiete irrigation systems
 
designed -5 DGA
 

4. Construction of irrigation
 
systems at Caftete and Huancayo -4 DGA
 

5. Initial corn crop planted at
 
Huancayo and Cahete to remove
 
residual nitrogen from inter­
action (I.S.) study areas -3 DGA
 

*6. ProAg signed 	 1 USAID/GOP
 

Jan. 78 	 Expected initiation of activities 
under On-Farm Water Management 
Proj ect 

*7. 	Field staffing complete at all
 

sites 1 DGA
 

*8. 	Annual Work Plans developed for
 

all sites 1 DGA
 

9. Corn harvested from I.S. plots 
in iluancayo and Caiete 1 DGA 

10. I.S. 	planted in La Molina 1 DGA 

11. I.S. 	planted in Iluancayo and
 
Caftete 	 2 DGA 

12. 	lst.Demonstration crops planted 
in Huancayo and Caftete 2 DGA 

13. 	La Molina I.S. harvested (ist.
 
harvest) 5 DGA
 

14. 	Huancayo and Caftete harvested (1st) 6 DGA
 

15. 	Replanting all sites 7 DGA
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Time (in months 
CY 1977 A c t i o n 

frm Project Responsible
Inception 
 Agent
 

*16. 	Analyses of data and prepara­
tion of technical reports 8 
 DGA/USAID
 

*17. 	First extension bulletins
 
prepared 


9 DGA/USAID 

18. First field days at all sites 10 
 DGA
 

*19. Small farmer field trials
 
undertaken 


10 
 DGA
 
20. Harvesting at all sites (2nd.) 
 11 
 DGA
 
*21. 	National Irrigation Manual
 

prepared 

12 
 DGA
 

22. Planting all sites 
 12 
 DGA
 

CY 1979
 

Jan. 79 23. Analyses of data and technical
 
reports 


13 
 DGA
 
*24. Second annual WorV 
Plans
 

developed 

13 
 DGA
 

25. First ArinuaJ 'valuation/ Report 14 DGA/USAID
 

26. Secona !ield Days 15 DGA
 

27. Small Farmer field trials
established 

16 
 DGA
 

28. Harvesting all 
sites (3rd.) 
 16 
 DGA
 

29. Plant all sites 

17 
 DGA
 

30. Analyses of data and technical
 
reports 


18 
 DGA
 
*31. 	Second group of extension
 

bulletins and regional irriga­
tion manuals prepared 
 19 DGA/USAID
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Time (in months) 

CY 1979 A c t i o n 
from Project 
Inception 

Responsible 
Agency 

32. Third Field Days 20 DGA 

33. Small fanner field trials 
established 21 DGA 

CY 1980 

Feb.80 34. Harvesting all sites (4th) 
 25 
 DGA
 

*35. Third annual Work Plan developed 25 	 DGA
 

36. Planting all sites 
 26 
 DGA
 

37. 	Analyses of data and technical
 
reports 
 26 
 DGA
 

38. 	Second Annua] Evaluation/Report 27 DGA/USAID 

*39. 
Third group of extension bulle­
tins and irrigation manuals 
 29 DGA/USAID
 

40. 	Fourth Field Days 
 29 
 DGA
 

41. 	Small farmer field trials
 
established 
 30 
 DGA
 

42. 	 Harvesting all sites (5th) DGA30 


43. 	Planting all sites 
 31 
 DGA
 

44. Analysis of 'ata and technical 
reports 31 
 DGA
 

45. 	Fifth field days 
 34 
 DGA
 

46. 	 Harvesting all sites (6th.) 35 DGA 

47. 	Analyses of data and technical 
reports 36 DGA 

CY 1981
 

Feb.81 *48. Final Report/Evaluation 37 U AID/DGA 
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1Tne DGA is the GOP implementing agency for the project and as 
such is responsible for developing the three project Research/Demons­
tration Farms, the annual Work Plans for each Farm, and the overall 
execution of the Project. The results of all of the research and 
demonstration studies will be disseminated by the DGA to the small 
farmers as timely as feasible through the use of extension bulletins, 
field days at the research/Demonstration Farms, aund field trials to 
be established by DGA project personnel with cooperating small farmers
 
and small farmer cooperative members on their own plots of land. 

The DGA personnel will form the core training unit for a national 
irrigation extension program proposed by the DGA to be developed as 
an out-growth of this project. The technical reports, bulletins, 
and techniques developed by the Project will be used as training aids 
for the future irrigation extension program. The three Project
 
Research/Demonstration Farms will later serve a double use as centers 
for the training of the future irrigation extensionists as well as
 
for developing and demonstrating better on-farm water management
 
techniques for the small farmer. 

c. Evaluation Plan
 

Three annual evaluations are scheduled, the first one to be under­
taken in February 1979. These evaluations to be jointly conducted by
 
DGA/USAID/USU will measure project progress during the course of the
 
preceeding year against output levels and other benchmark indicators
 
contained in the Project Logical Framework (Annex B) and Annual Work
 
Plans to be developed for each Project Farm site.
 

All recommended practices and inputs to the farmer field trials
 
will be monitored and measured during the life of each field trial,
 
e.g., irrigation system design, seed bed preparation, seeding rate
 
and placement, fertilizer, weed control, plant protection,irrigation
 
amounts and timing, etc. The traditional practices and inputs of
 
the cooperating farmer will also be determined on the same crops as
 
used in the field trials which are being cultivated simultaneously
 
along side the field trial. Yields from both the field trial and
 
the traditional practice will be determined and compared along with
 
an economic evaluation of the two methods. Follow up visits will be
 
made during later cropping seasons to determine to what extent the
 
field trial effected changes in the traditional practices and
 
economic well-being of the cooperating farmer. The extent to which
 
any new practices incorporated by the small farmer who participated
 
in the field trial are incorporated by his neighbors will also be
 
determined.
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d. 	 Conditions and Covenants 

This proposed project was jointly elaborated by the GOP personnel 
of the General Directorate of Water Resources (DGA) and Utah State 
University technicians working with DGA under other AID funding 
arrangements. Pre-project activities have already begun and activi­
ties to be undertaken under the On-Farm Water Management project 
beginning January 1, 1978, will be a continuation of work already 
underway. 

In the Mission's judgement there are no major outstanding issues
 
to be negotiated. However, prior to initial disbursement of funds
 
under the project (beginning January 1978) the following conditions
 
shall be required to have been met:
 

1) 	 Construction of the irrigation systems at the Caftete and Huancayo 
Project Research/Demonstration Farm sites will have been completed.
 

2) 	Arrangement made for DGA field staffing at all three Project
 
Farm sites.
 

3) 	Annual Work Plans for all three Project Farm sites will have
 
been developed and concurred in by AID.
 

4) 	There will be written agreement for an understanding between
 
MOA/DGA and USAID to assure congruency between the Sierra Irriga­
tion Loan technical assistance program and the On-Farm Water 
Management project. This agreement will also assure appropriate 
participation by the two technicians to be financed under the 
On-Farm Water Management project in both the Mantaro and Cajamarca 
aspects of the Sierra Irrigation Loan. 
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ENsAYo DE IurERACCION-AGU NWNo.
- FERTILIDAD •P ODUCCION 1 

Intrduci~l - 44-
Introduccidn . - incluir la descripci6n del suelo. 

Objetivos. ­

1. Determinar la reloci6n agua y fertilidad m6s apropiada para cultivar la papa 
en suelos

2. Servir como demostraci6n de las interacciones envueltas con delas variai.es 
agua y fertilidad. 

Diseflo Experimentalo­

dad, 
Este ser6 un experimento de interacci6n de humedad y fertili-­con un disefso factorial completo, en bloque, randomizado con parcelas dlvi­didas. El cultivo ser6 la papa, y la variedad y el n6mero de plantas ser6 el desig­nado par t~cnicos del Centro Internacional 
 de la Papa. Los tratamientos de hume­dad ser6n coda parcela completa, 4'l que- , siendo las dimensiones de coda unade ellas de 4.32 m. x 60 m. Los tratamientos de fertilizante nitrogenado ser6n
coda subparcela, y las dimensiones de coda una de ellas ser6 de 4.32 m. 
x 12 m.Los niveles de fertilizante nitrogenado ser6n 5. 

Tratamientos de humedad.-

El riego ser6 par surcos, y el agua en los tratamientos de humedad ser6n medcidas a la entruda de coda parcela empleando sifones calibrados, y -­tambi~n a la salida empleando un Parshall flume. La cantidad de agua a apli car­se ser6 la cantidad calculado necesaria para humedecer el suelo hasta una profundidad de 45 cm, en capacidad de campo.
El primer riego despu~s de la siembra ser6 uniforme para todaslas parcelas. Cuando ei grado de humedad est6 en su capacidad de campa, los He 

gas ser6n aplicados de la siguiente manera: 

Tratamiento N'I 

Tratamiento N2 .-

Tratamiento N3, -

Tratamiento N0 4.-

El agua ser6 aplicada a 0.2 atm6sferas. 

El agua ser6 aplicada a 0.5 atmosferas 

El agua ser6 aplicada a 2.0 atm6sferas. 

El agua ser6 aplicada a 15 atm6sferas. 

La tensi6n de humedad del suelo ser6 determinadRen todos lostratamientos mediante el usa de una sonda emisora de neutrones para medir la hume­
4 5dad del suelo hasta una profundidad de an. 

Tratamientos de fertilidad.- Durante la preparaci6n del terreno para la siembra deia papa, los fertilizantes ser6n aplicados al voleo en forma uniforme sabre el 6rea decoda subparcela dividida (4.32 x 12 m). Estos ser6n aplicados de acuerdo a las si­
guientes proporciones: 

Close Formulaci6n Cant..... / H6. Kgdp frtbparceaf di a 
F6sforo Superfosfato triple (46%) "50 P2 05 1.690Potasio Cloruro de Potasio(62%) 106 K2 0 3.780 

http:variai.es
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Nitr6geno Urea (46 %)

Tratamfenls 
 (1) ON(2) 075N 0.845(3) 140 N 1.690 

(4) 225 N 2.536(5) 300 N 3.381 
Antes de la aplicaci6n de los fertilizantes, el iote experi­mental ser6 cuidadosamente medido, y coda esqulna do los subparcelas dividi­4os ser6n marcadas Con estacas. 
Los fertilizantes ser6n pesados o medidos usando un envaseque contenga el peso exacto del fertilii.ante requarido para los tratamientos respectivos de las subparcelas, coloc6ndose en boIso, individuales de papel o plItico marcodos por tratomiento. Las bo! as de ferillizantes ser6n luegodos en .oloca-­los 6reas de los s'bparcelas marcaidas condiseflo randomizado que se adjunta. 

Ins estacas de ocuerd& con el 
que Luego se hjr6 un chequeo para asegurorlas bolsas individuales con fertilizantes estin colocodas apropiadamente antes do quo el fertilizante sea aplicado. 

Sembrr%- Luego de qu.

tando of suelo firme ( 

el terreno haya s-ido preparado para lo siernbra, 
 es­no co.,pacto ) , y sin que causarran r6pidas p6rdidas dhumedod par evaporoci6n, 
entre el1o6 y 

so hn-r6n los surcos con un distanciamiento do 72 tm., 10 cm. de profundidod o Las semilkts de papa ser6n colocodasen surcos aproximadamente 20 Cm. de distanciamiento entre ellashar6n los surcos empleando el mismo eauipo, 
. Luose 

y con un distanciamiento do exac­tamente 72 cm entre surcos, y estos se
Ilas de papa 

har6n de tal manera que cubran las semicon cerca de 15 cm. de suelo, y dejando surcos adecuos pas el,riego. 

Control do Plagas y Enfermeddes 

Las plagas de insectos y enfermeda­des ser6n controlqdas durante el ciclo vegetativo del cultivo empleando m6todosy materiales recomendados par t~cnicos calificodos del Centro internacional deIa PCpa. 

Datos a tomarse -

Se har6n observociones perrodicas en 4os diferentes tratamientos del cultivo, toles como, crecimiento de los plantas,color de las plantas, marchit~z,
ocasionados por insectos. 

incidencia de enfermedades si las hay, y danosLos rendimientos serdn tomados,secha,de al momento de la co­las .:uatro royas centrales de coda subporcela dividida nitrogend,considerar i metro de los extremos, siny los pesos ser6n registrados de ocuerdo acalidod do ]o papa. la 
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ORGANIZATION CRT OF DGA 

ANNEX A 

ANNEX?T N 2 

Sunerior 
IGeneral Directorate 

(DGA) 

Administrative 
CMffice _ 

SProgranr ing -ffice 

Tci cal UtiUnalizati 
0 n U-it 

-Basic Studie3 Budget and pITc,1.. 
Unit Control Unit Co ,: 

Directoze 

Resources 

CDirectorate 
-Corortcate 

Resourcerrrgation1 ADistricts on 

i t 

Trriatic District,, 

Inventory Water Soil 
ResourceResearch 

Applied 

Irriati d r nfrastru(ture CruP & irrig. Operation & ariffsL Plans Maintenance 
Quotas 



PRO, ECT DESIGN SUMMARY 
e of Fo- t 

LOGICAL FRAMEWORK f , _t 7'o YF iY 
(


t4 7 , OPI F ,i, groiec! Title & Number On-- 'ator -,ana o t-,nt ':- 'I, , o ,'e PIe. ;. 7 7-r" 
- NARRATIY'itAY ... B...I T:'LY VO' ABI[tNDIC ,r MEANS OF VERIFICA OT.N MORT.TAN' AS.,'00, . 

Prs iiSector Goal: The oreder ob~cr- to 
whici-ii project contrib~utes:foTo I;cras: the an:ric i.tar:kIi i-it. 
and :o'Cus si -r-nls r,,ra I ocr.and'.At 

Sub-Goal: To improve on-farm water 

management practices among small 


farmers.
 

Projuct Purpose: 

To develop and demonstrate the validity 

of alternative, improved on-farm water 
use management systems. 


Outputs: 
-Continuous demonstration of iiproved ir-

rigaionwatr v~iR 

riation waterFarmtenent onp 

Demronstration Farm sites.supr-Water/fertilizer combinations estailisuxi 

- Irrigation wator reguireonts ranuals 
published 

- Technical irrigation/watrr rangiun:-: 
data gent-rated
 

- Extension bulletins doelu.ped 

- Estalblishuent of far ier tield 
 trials 
- Students and cthertrained at CGA res., 

demonstration !arms 
- Promotion of alternative energy sourcts 

for water moveent, e.g. ravitv f]iw, 
windwills, etc.
 

Inputs: 
AID: 
US technicians 

Equipment and materials 

Training 


Other 
DGA: 


Administrative & technical personnel
 
Other, including field labor, land, equip
 

ment and naterials
 

Y-esu.e of G-o1 AIde"e'-,Avipnsfo 
h-.-goltaes 

- fcqt--n [cr,:sc.0 itt rita ,rp ­ t at - ticisa or tat,.,etI dis astsrodoct i. iul :0a ist u 
proecN arc-aI proj]ect. area 

- Icra n -c capit a ain­
snall aIcors Cwlltilcd plitiedl 5,ality 

- Coot ood of-p tcr- has .s on aqri­ut ltoral sectcr develpoment. 

C .dit-.s toot wi1l indiote purpose has been . .Aso.p.o a. .e up
 
achieved: End of project status. Assumptions for cchi-mcn purpose:
 
- ! r-aicJ/dconnstrat
:C! in farm - Projec monitoring - Cont-ned fitAJ/WA and CAp


sites 'lnctrnin maitlgft adolqaao
 
- -1gts/staI f priority :: ipport for stall farmer- incroase i of iciLnc' of water use - Agrarzn Zonal Offices data irrigation iprovoen toxpani
 
in projccL area (Improvement of
 
irr'atr n cfficitcius)
 

- verace iincr'as of crol, yields 
 i n - DGA re~ords
 

project areas
 

Magnituc or [styors:
 
- us /-i'O:stra: ion farms: le,
[.o~ia,mnagmen onIC; 'a~t u- - LA teom records Assumptions~laca.o ,nd Continusedfor acieingleveloutputs:local institutionsal:-'.I in, c-i o and pr tAre lanao l 

at- I2 d/rsach:/d:c-:strat ion - MirnAg confirmation Continued Univrsity/technical
st ud is -1 prin.ary crops such as school stude i iterest 
potatoes, cur: and soycean (includ­

i-g, In inl-depth inlteraction re­
niacl stud ies) 

- irn--at n -acuals, 3 applied o-soarch. rcports r - - GA and All inrut indicated belows 

- 3C '-xi :: i letits prepared 
- 54 -n:i- oI trialsLei 

' 
- 75C-lCC:c triitd 

Implementation Target (Type and Quantity) Assumptions for piroviding inputs:
1978 Future 'ears Total 

189 308 497 - Jject monitoring - AI[-/W backstopping
GOP renrds - USU backstopping
 

- Timely GOP and Alp budgetary 

and staff support 
70 140 210
 



CONRY JCT NO. 1LECT TITLE 	 DaaATetE ORIGINAL APRI E 
PERU 527-0170 On-Farn Water
T DAEanagement REVISION I__ 

PROJECT 	 PURPOSE (FROM m PP Logical Framework) 

To improve on-farm water management practices among
 

small farmers in order to increase agricultural produc­

tion by: developing and demonstrating the validity of
 
alternative, improved on-farm water use management sys­

tems.
 

ACTION 
 ACTION
 
CPI DESCRIPTION AGENT DATE CPI DESCRIPTION 	 AGENT DATE 
1. 	 Project Agreement signed USAID/DGA 1/78
 

11. Third group of extension
 
2. 	 Adequate field staffing at 3 
 bulletins prepared USAID/DGA 5/80
 

Farm Research/Demonstration
 
sites 
 DGA 1/78 12. Final Project Evaluation 	 1/81
 

3. 	 Annual Work Plans developed for
 

the Farm sites DGA 2/78
 

4. 	Analyses of data from 3 inter­
action study areas/and preparation
 
of technical reports USAID/DGA 8/78
 

5. 	 First extension bulletins
 
prepared USAID/DGA 9/78
 

6. 	 Small farmer field trials under­
taken DGA 10/78
 

7. 	 Irrigation Manual prepared DGA 1/79
 

8. 	 Second Annual Work Plans 

, , 

developed 	 DGA 2/79
 

9. 	 Second group of extension bul­
letins prepared USAID/DGA 7/79
 

10. Third Annual Work Plans developed DGA
 

AID 1020-38 (6-76) 	 CRITICAL PERFORMANCE INDICATOR (CPI) DESCRIPTION 



COUNTRY ,PROJECT NO. RO TLE ATE ORTNELR E V IS IO N A P O E 

PERU 527-0170 On-Farm Water Management iA 
O F Y 

CY 
MNH1978MONTHS .c -,-4 H 

1979 I a 
1980 

r

0 
_ _ _ _ _ _ _ _ __W_ _ _ _ _4 1 2 0 o124 0 4 

3 6 

PRIOR First ext 

sion bulle Irrigation Second group Of Third group of ACTIONI
 
tins pre- Manual extension bull tins extension bulletins
 

pared prepared prepared prepared

nalyses of data 

from 3 interaction 5- 7g 
tudy areas/and pre­
oaration of tech­
nical reports
 

2 Adequate

field staf- Small farmer field 

fing at 3 6 trial undertaken 1 

se Evaluatio r
 

3 8 

3Annual Work Plans 
 Second Ai'nual Work 
 Third Annual Work a

ProAg developed for Plans deveinped Plans developed

signed the Farm gites 


ANALYSIS SCHEDULE: 
PROGRESS VS FINANCIAL 
EVALUATION SCHEDULE X 

-

AID 1020-35 (-76) CRITICAL PERFORMANCE INDICATOR (CPI) NETWORK 

0 
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ANNEX D 

AID PROJECT STATUTORY CHECKLIST
 

FOR
 

ON-FARM WATER MANGEMENT
 

Prepared
 

Anril, 1977
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6CCl) - COUNTRY CHECKLIST
 

Listed below are, first, statutory criteria applicable generally to FAA funds, and then criteria 
applicable to individual fund sources: Development AssistaKaand Security Supporting Assistance 
funds.
 

A. 	GENERAL CRITERIA FOR COUNTRY
 

1. FAA Sec. 116. Can itbe demonstrated 

that contemplated assistance will directly 
benefit the needy? If-not, has the 
Department of State determined that this 
government has engaged inconsistent
 
pattern of gross violations of inter­
nationally recognized human rights?
 

2. 	FAA Sec. 481. Has it been determined that 

the government of recipient country has 

failed to take adequate steps to prevent 

narcotics drugs and other controlled
 
substances (as defined by the Compre-

hensive Drug Abuse Prevention and Control
 
Act of 1970) produced or processed, in
 
whole or in part, in such country, or
 
transported through such country, from
 
being sold illegally within the juris­
diction of such country to U.S. Government
 
perfonnel or their dependents, or frum'
 
entering the U.S. unlawfully?
 

3. FAA Sec. G20(a). Does recioient country 

unish assistance to Cuba or fail to
 
tnke appropriate steps to prevent ships
 
or aircraft under its flag from carrying
 
cargoes to or from Cuba?
 

4. 	FAA Sec. 620(b). If issistance is to a 

government, has the Secretary of State
 
determined that it is not controlled by
 
tne international Communist movement?
 

5. 	FAA Sec. 620(c). If assistance is to 

government, is the qovernment liable as
 
debtor or unconditional guarantor on any
 
debt to a U.S. citizen for goods or
 
serilces furnished or ordered where (a)
 
such citizen has exhausted available
 
legal remedies and (b)debt is not denied
 
or contested by such government?
 

6. 	 FAA Sec. 620(e) (1). Ifassistance isto 
a government, has it (including government 
aqencies or subdivisions) taken any action 
which has the effect of nationalizing, 
exrooriating, or otherwise seizing 
ownership or control of property of U.S. 
citizens or entities beneficially owned 
by them without taking steps to discharge 
its obligations toward !uch citizens or 
entities? 

The project is designed to increase small
 
farmer agricultural production (and incomes)
 
through improved irrigation and land/
 
fertilizer use on small farms.
 

The GOP has taken such measures as are with­
in its capacity to control narcotics traffic
 
and is cooperating with U.S. efforts to
 

eliminate production and trade in narcotics.
 

No 	longer applicable.
 

Yes.
 

No 	known instance.
 

The GOP is fully aware of USG requiz!,nents
 
for prompt, adequate and effective compen­
sation regarding expropriation of U.S.
 

investments. To date there have been
 
several expropriation claims settled to the
 
satisfaction of both Governments, including
 
Marcona Mining Company's claim in September
 

1976. The only outstanding expropriation
 
claim is that of Gulf Oil Corp. Negotiations
 
are continuing and a resolution is expected
 
shortly.
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7. fAA Sec. 620(f); App. Sec. 108. 
 Is


recipient country a Comunist country? 
No.
 

Will assistance be provided to the
Democratic Republic of Vietnam (North
Vietnam), South Vietnam, Cambodia or Laos?
 
8. FIASe. 620 1i. Isrecipient country in 
any way involved in (a)subversion of, or 

No.
 
military aggression against, the United
States or any country receiving U.S.
assistance, or (b)the planning of such
subversion or aggression?
 

9. FAA Sec. 620(J) Has the country per-

itted,
or faed to take adequate
measures to prevent, the damage or
destruction, by mob action, of U.S.
 

property?
 
10. 	 FAA Sec. 620(l). Ifthe country has 


faied to nstitute the investmentguaranty program for the specific risks
of expropriation, inconvertibility or 

confiscation, has the AID Administrator

within the past year considered denying
assistance to such government for this
 
reason?
 

11. 	 FAA Sec. 620(o); Fishermen's Protective 
Actec.5. ifcountryhas seized, 
or
imposed any penalty or sanction against,
any U.S. fishing activities in inter­national waters, 


a. 	has any deduction required by Fisher-
men's Protective Act been made? 


b. has complete deniil 
of assistance

been considered by AID Administrator? 


12. 
 FAA Sec. 620(g); App. Sec. 504 (a)is 
the government of the recipient countryin default on 
interest or principal of 

aoy AID loan to the country? (b) Is
country in def;j:It exceeding one year on
linrer )st or pr-icioil on UJ. loan underprcgrim for which App. Act appropriates

funcs, unless debt was eari 	 oir disputed,or ,Pm-)oDria.e steps 
taken to 


No.
 

The 	Administrator has taken Peru's limited
 
guaranty program into considerationdetiermining to continue to in

furnish assist­
ance to Peru.
 

(a)No deduction has been required.
 

(b) The Adminitrator has taken into
 
consideration prior seizure of U.S.
fishing vessels by the GOP in his
determination to continue to 
furnish
 
assistance to Peru. 
There has been no
such seizures or sanctions since the
 
1972-73 fishing season.
 

No.
 

cure 	default?
 
13. 	 FAA Stc. 620( j 
What 	percentane of Approximately 15% of the GOP's current
ou--ntry 0u
tures? get is for military expendi-
How mucn of foreign exchange budget is allocated for military expend­resources spent on military 2quipment? itures.How mucn spent for the purchasesophisticated weapons systems? 

of 
(Considera­tion of these points is to be coordinated


with thp Bureau for Program and Policy

Coordination, Regional Coordinators and
Military Assistance Staff (PPC/iC).)
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A 
14; 	 FAA Sec 6Z(t). Has the country sever$ No.
 

dlplo&tlc relations with the United
 
States? If so, have they been resumd
 
and have new bilateral assistance agree­
ments been negotiated and entered into
 
since such resumption?
 

In March 1976 State/IO advised the follow­
15: 	 FAA Sec620(u). What is the payment 

ing 	with respect to Peruls uN obligations:
status of the country's U.N. obligations? 

If the country is in arrears, were such "The amount currently owed by Peru to the
 
arrearages taken into account by the AID UN is not sufficient to trigger the 620(u)
 
Administrator in determining the current
 

Budget? provision."AID Operational Year 

16. 	 FAA Sec. 620A. Has the country granted o 
sanctuary from prosecution to any indivi­
dual 	or group which nas committed an act­
of international terrorism?
 

Does 	the country object.- No.17. 	 FAA Sec. 666. 

on basis of race, religion, national
 
origin or sex, to the presence of any
 
officer or employee of the U.S. there
 
to carry out economic development prograw
 
und..r FAA? 

18. 	-AA Scc. 669. Has the country delivered- N .
 
or received nuclear reprocessinS or
 
enrirhnent equinent, materials op
 
technoloqy, wi:hout specified arrange­
ments on safeguirds, etc.?
 

19. 	 FAP, Sec. '),Ti. '. ' n country denied its No. 
, ti ze s te r''_, t )r opportunity to
 
emi )ra te?
 

B. FUNDING 2.VRiERI, F , .'t ImNTR.Y 

1. 	.vecorment ,ssncP,,jntr,-yfr'tera Yes. The GOP has assigned priority to 

these areas in its development plans.
a. 	'cA Zec. .2.. .....Have.criteria 
been 	 - a, z irredj inul t-i,, 'into iccoun~t, 

to a1sSss corrilmtr ind lrotir-is '.f
 

C.untry t -ive',)n)ivin ; the
 
;)oor fl dle,,c Cr, . rsucn indexes as:
 
(1) small -farm '3ODr ln' ersive acri­
cultjre, t -2r mortalitv,
nfant 

' 3 , opu.iti),r -'qualitv of
 

. r'A )e 1f, I >c. The GOP has assigned high priority to in­

208- TT -- 'e extenlt tO creasing food production. A Ministry of Food 
wh cn country ;:was 	 established in 1975 with responsibility 

in production and(1) Ma.nq ippr)Dri)toe fforts to increase for technical assistance 

food roduct,r' and imorove means for marketing of food crops. In the context of 

food storage and distribution, its industrial reform program and its balance 

management, the GOP is seeking
(2) 	 Creating a favorable climate for oi payment 

erter- foreign and domestic private investm=ents inforeign and domestic private 
prise and investment, areas identified as being essential to growth. 

(Also, see Item No. B.l.b.5.) 
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Bib
 

(3) 	Increasing the public's role inthe -Programs in Industry (Industrial Law), 
developmental process. 	 Fishing (Fishing Law), Mining (Mining Law), 

Agrarian Reform, and Social Property are 
(4) 	(a)Allocating available budgetary especially designed-to achieve this objective. 

resources to development. -Sizeable poritions of the GOP's current budget 

(b)Diverting such resources for 	 are being allocated to top priority programs in­
unnecessary military expenditure and educational, agricu ltural and industrial reform.
 
intervention in affairs of other fm -See Item N. A.13.
 
and independent nations.
 

(5)Making economic, social, and political Tax collections have improved and land reform 
reforms such as tax collection improve- has received top Government priority. Much ofments and changes in land tenurearrneens, makngesingand prurearrangements, and making progress the press is Government managed. The current 
toward respect for the rule of law, regime has slowed the tendency toward 
freedom of expression and of the press, expansion of state enterprises, e.g.1 
and recognizing the Importance of currently the GOP is selling the country's fish­
individual freedom, initiative, and ing fleet back to private enterprises. 
private enterprise 

(6) Otherwise responding to the vital The 'reforms of the present Government are 
economic, political, and social con- founded on the principles of equity and 
cerns of Its people, and demonstrating 
a clear determination to take effective active participation for all Peruvians.
 
7-lf-help measures.
 

c. 	FAA Sec. 201(b), 211(a). Is the 201(b) - Yes. 
country among the 2 countries inwhich 211(a) - Peru is among the countries in 
development assistance loans may be made which development assistance 
in this fiscal year, or among the 40 in
 
which development assistance grants grants may be made.
 
(other than for self-help projects) may
 
be made?
 

. FPAA Sec. 115. Will country be No.
 
furnished, in same fiscal year, either
 
security supporting assistance, or
 
Middle East peace funds? If so, is
 
assistance for population programs,
 
humanitarian aid through international
 
oroanizations, or recional programs?
 

o'orting
2, 	Secur p Assistance Country
 

t FAA Sec. 502. :1a the country No.
 
ei(gaged in a consitent ,,ttern of gross
 
violations of internation-'lly recognized
 
"uman r"n'n? program in accordance
 

ti po: ,of this Section?
 

b. ,AASec. 531. Is the .Assistance to Yes.
 
be furnished t.oa friendly country,
 
organization, rr body eligible to
 
receive assistance?
 

c. FAA Sec. 609. If commodities are to Not applicable for this project.
 
be granted so that sale proceeds will accrue
 
to the recipient country, have Special
 
Account (counterpart) arrangements been
 
wade?
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6C(2) - PROJECT CHECMLIST 

Listed below are, first, statutory criteria applicable generally to projects with FAA funds, andthen project criteria applicable to individual fund source: Developmnt Assistance (with a sub. 
category for criteria applicable only to loans). and Securfiy SupW.tinq Assistanr. funds. 

CROSS REFERENCES: 	 IS COUNTRY CHECKLIST UP TO DATE? 
REVIEWEDL FOR THIS PROJECT? 

A. 	 GENERAL CRITERIA FOR PROJECT. 

I. 	 App. Unnumbered; FAA Sec. 653(b) 

(a' Describe how Committees on Appropri&.-
tions of Senate and House have been or 
will be notified concerning the project;

(b)isassistance within (Operational 
Year Budget) country or international 
organization allocation .reported to
 
Congress (or not more than $1 million
 
over that figure plus 10%)?
 

2. 	FAA Sec. 611(a)(1). Prior to obligation
in exc.s5Uof $M00O0, will there be (a) 
engineering, financial, and other plans
 
necessary to carry out the assistance and
 
(b) a reasonably firm estimate of the
 
cost to the U.S. of the assistance?
 

3. 	 AA Sec. 611(a 2). If further legis-
lative action s required within recipient 
country, what is basis for reasonable 
expectation that such action will be 
completed in cime to permit orderly 
accomplishmen of urpose of the assis­
tance?
 

4. 	FAA,Sec. 61L) _App.Sec. 101. If for 
water or water-rel'ated land resource 
construction, nas project met the stan­
dards and criteria as per Memorandum of
 
the President dated Sept. 5, 1973
 
(replaces Memcrandum 3f May 15, 1962;
 
see Fed. Register, Iol 38, No. 174, Part
 
III. Sept. 10, 1973)?
 

5. 	FAA Sec. 611(e). 'f project is capital 
assistance e-g., construction), and all 
U.S. assistance for it will exceed
 
$1 million, has Mission Director certified
 
the country's capability effectively to
 
maintain and utilize the project?
 

IDENTIFY. HA$.STANDARD ITEM CHECKLIST BEEN
 

(a) Through AID's yearly Congressional
Presentation. This project was included 

in the FY 1978 	 Congressional Presentation. 
(b), Yes. 

(a) Yes. 
(b) Yes.
 

No such legislative action expected to
 
be necessary.
 

Yes. 

Not applicable 	for this project. 
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A. 
6. FAA Sec. 209, 619.of execution Isproject susceptibleas part of regional The initial phase of this project was or multi-lateral project? 
 Ifso why isproject not 

executed undar a regional project. It is
 
so executed? 

now at a stage of intensive direct applica­.-nformmtion and conclusion
whether assistavte will tion in Peru.
 encourage . .i.r
regional developmet progr'ams.., If"
assistance is for newly independent
country, is it furnished through multi­larteral organiations 
or plans to the
 
7. maximum extent appropriate?
FAA_ Se. 601(a; ,(and7.~~6O~nlo Se. 01f) for
ns e Sec. 2willfordevepntoans. Information In that project activities will assistand- small farmer cooperative members, it
co 
n s nsw e -Ur proj ectwi l l encoura ge 

efforts of the country to: 
 (a)increase 
 aho ul euld help strengthen the cooperativethe flow of international trade; (b),fos-
p s r n t e h 
 o p r t v
movement in Peru.
ter private initiative and competition;
(c) encourage development and use of
cooperatives, credit unions, and savings
and loan associations; 
(d)discourage
monopolistic practices; (e) improve
technical efficiency of industry, agri.
culture and commerce; and 
 f) strengthen


free labor unions.

8. FAA Sec. 
601 b. Information and con-
icuson
on 
 ow project will encou-age 

The bulk of the AID project funds will
U.S. private trade and investment abroad 
finance technicians from a U.S. University.
There will be some limited amount of


and encourage private U.S. participation
inforeign assistance programs (including 
 commodities, most of which will be
 
use of private trade channels and the
services 
 procured from U.S. private enterprises
of U.S. private enterprise).
 

9. FAASec.6Iteps 2b SeL. 636 hi.taken to assure Describe
that, to 
the

maximum ext2nt possible, the country is
contributing local currencies 

No excess U.S. owned foreign currencies
 are available in Peru.
to meet About 29% of
project costs will be borne by the GOP.
 
the cost of contractual 


and other
services, and foreign currencies owned
by the U.S. are utilized to meet the cost
of contractual and other services. 
10. FAA Se. 
 612(d. 
 Does the U.S. own excess 
 No aie 
 in Per
foreign currency and, if so, what arrange-
 No excess U.S. ownedments have been made for its release? foreign currencies
-areavailable in Peru.
 

B. FUNDING CRITERIA FOR PROJECT
 

1. Develoent AssistanceProjectCriteria 
a. FAA Sec. 102(c), Sec.
IllI 
 Sec. 281a. 
 The project is aimed at the small
Extent to which') dctivity wl ffIec

by extendinq access 

tively involve the poor indevelopment, 

farmer and efforts wherebyhe will learn
to economy at local
level, increasing labor-intensive pro-
to improve his own well-being through
duction, spreading investment out from 
adoption of the simple methodologies and
cities to small towns 
water/soil improvement packages developedand rural areas;

and under this project.
(b)help develop cooperatives,
especially by technical assistance, to
assist rural and urban pour to help
themselves toward better life, and other­wise encourage democratic private and
local governmental 
institutions?
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b. FAA Sec. 
 103, 103A 104 105, 106,

107. Is assistance being made available:
 
U' clude only applicable paragraph

e.g.,a, b, etc. 
-- which corresponds tL
 
source of funds used. 
 If more than one
 
fund source is used for project, include
 
relevant paragraph for each fund source.]
 

(1) [103] for agriculture, rural develop-
 The project is specifically designed to
ment or nutrition; 
if so, extent to 
 improve the water/land use practices-of
which activity is specific-lly 
 the small farmer, with special emphasis-­designed to increase prod, civity

and income of rural 
poor; [103A] on s ip-le-.irrigation practices suited to
if for agricultural research, is 
 small farms. 
full account taken of needs of small
 
farmers; 

(2) [104] for population planning or
 
health; if so, extent to which
 
activity extends 
low-cost, integrated

delivery systems to 
provide health
 
and family planning services,
 
especially to rural 
areas and poor;
 

(3) [105] for education, public admin­
istration, or human 
resources
 
development; 
if so, extent to which
 
activity strengthens nonformal
 
education, makes formal 
education
 
more rtlevant, especially for rural
 
families and urban poor, or
 
strengthens management capability

of institutions enablino the poor to
 
participate in development;
 

(4) [106] for 
technical assistance,
 
energy, research, reconstruction,
 
and selected development oroblems;
 
if so, extent activity is:
 

(a) technical cooperation and develop- The bulk of the AID project inds isment, , yci, for U.S.l'wth U.S. private technical assi'stance.'
and vountary, or regional and inter-
U-S. technical assist­ance will be provided through a U.S. univer­national development, organizations; sity. 

(b) to help alleviate energy problem;
 

(c) research into, and evaluation of,

economic development processes and
 
techniques;
 

(d) recorstructior after natural 
or
 
manmade disaster;
 

(e) for special development problem,

and to enable proper utilization of
 
earlier U.S. infrastructure, etc.,
 
assistance;
 

(f) for programs of urban development,

especially small 
labor-intensive
 
enterprises, marketing systems, and
 
financial 
or other institutions to
 
help urban poor participate in
 
economic and sicial 
development.
 



Ii 

(5)[107] by grants for coordinated
 
private effort to 
develop and
disseminate intermediate technologies
appropriate for developing countries.
 

c. FM Sec. 11(a): Sec. 208(e). Istherecipient country willing to contribute 
The GOP's direct project contribution amountsfunds to the project, and inwhat minner 
to almost 29% of project costs.has or will 
 Funds for theitprovide assurances that it GOP's contribution will be requested by the
 

will provide at least 25% of the Costs of Ministry of Agriculture for inclusion in thethe program, project, or activity with. 
 GOP's federal budget.respect to wh.ich the assistance isto be
furnished (or has the latter cost-sharing
requirement been waived for a "relatively
least-developed" country)?
 
d. FAA Sec. 110 bu. Will grant capital 

assistance 

The AID grant funds are not for capital
et 
 rsed for project over
more than 3 years? 
 Ifso, has justifi- assistance.
cation satisfactory to Congress been made,
and efforts for other financiriq?
 
e: FAA Sec. 207 
 Sec.113. Extent to
whicn assistance rer ects appropriate 

The project places special emphasis on theemphasis on; (1)encouraging development 
small farmers, individually and as members of
of democratic, economic, political, and 
cooperatives, and therefore encauzages self­social help participation at the local level in ecun­institutions; 


(2) self-help in

meeting the country's food needs; (3) 
 omic development.
improving availability of trained The efficiencies result­worker-power inthe country; (4)programs 

ing from the small farmers utilization of
designed to meet the country's health 
improved irrigation land praci.tices will
result in (a) increasedneeds; (5)other important areas food production,f and ( ) inhreas e s in metin ,
economic, political, and social develop-
 and (b) self-help measuresment, including industry; free labor 

in meeting Peru's 
food needs.unions, cooperatives, and Voluntary
Agencies; transportation and communica­tion; planning and public administration;
urLin development, and modernization of
existing.laws.; 
or (6) integrating women
into the recipient country's national
 

economy.
 

f. FAA Sec. 281(b). Describe extent to
which program recognizes the particular 
This project responds directly to GOT
priority efforts to
need s, des ires , and ca pac ities of the t h eo f 

expand and improve
r sy r t to xi m oe
people of the country; utilizes the 
 the use of irrigation to maximi-e utiliza.
country's intellectual to
resources
encourage institutional development; 
 tion of scarce water resources an%.'
and supports civic education and training 
limited land base, thereby effecting increased
in skills required for effective partici- farm production. 
The
pation ingovernmental and political project will also train
processes essential 
to self-government. 
needed technicians in more effective/efficient
water/land utilization, and form the basis for
an irrigation extension service.
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g. FAA Sec. 201 b)1-J4 and -8); Sec. 
201(e e21(a)(l)-(3) e).and- Ws 
the activity give reasonable promise of 
contributing to the development: of 
economic resources, or to the increase of 
productive capacities and self-sustaining 
economic growth; or of educational or 
other institutions directed toward social
 
progress? 
 Is it related to and consis-


tent with other development activities, 

and will It contribute to realizable
 
long-range objectives? And does project
 
paper provide information and conclusion
 
on an activity's economic and technical
 
soundness?
 

h. FAA Sec. 201 b)(6); Sec. 211(a)(5), (6). 

Information and conclusion on possible 
effects of the assistance on U.S. economy, 

with special reference to areas of sub-
stantial labor surplus, and extent to 
which U.S. comnodities and assistance 
are furnished in a manner consistent with,0
 
improving or safeguarding the U.S. balance­
of-payments position.
 

2. Development Assistance Project Criteria
 
Loans onlL 


a. FAA Sec. 201(b)(1). Information­
and conclusion on availability of financ­
iog from other free-world sources,
 
including private sources within U.S.
 

b. FAA Sec. 201(b)(2); 201(d). Infor­
matio-n-ad conclusion on (1) capacity of
 
the country to repay the loan, including
 
reasonableness of repayment prospects,
 
and (2)reasonableness and legality
 
(under laws of country and U.S.) of
 
lending and relending Lerms of the loan.
 

c. FAA Sec. 20e). If loan is not
 
made pursuant to a multilateral plan,
 
and the amount of the loan exceeds
 
$100,000, has country submitted to AID
 
an application for such funds together
 
with assurances to indicate that funds
 
will be used in an economically and
 
technically sound manner?
 

d. FAA Sec. 201(f). Does project paper
 
describe how project will promote the
 
country's economic development taking
 
into account the country's human and
 
material resources requirements and
 
relationship between ultimate objectives
 
of the project and overall economic
 
development?
 

0.6-1M
3:11 

The project paper provides information on
 
the economic and technical soundness of
 
the project. The project is specifically
 

designed to establish demonstration sites
 
for conducting demonstration which will
 
serve as models for replication by small
 

farmers, thereby contributing to,self­

sustaining growth,
 

The total amount of local costs under the 

project is so small as to have negligible 

effect on the U.S. economy and insignificant 

adverse effect on U.S. balance of paynmients. 

(This is a grant projct.)
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e. FAA Sec.2O?a). Total amount of
 
money under oan which is going directly
 
to private enterprise, is going to
 
Intermediate credit institutions or
 
other borrowers for use by private
 
enterprise, is being used to finance
 
imports from private sources, or is
 
otherwise being used to finance procure­
ments from private sources ?
 

f. FAA Sec.'620d). If assistance is
 
for any productive enterprise which will
 
compete in the U.S. with U.S. enterprise,

is there an agreement by the recipient
 
country to prevent export to the U.S. of
 
more than 20% of the enterprise's annual
 
production during the life of the loan?
 

3. 	Project Criteria Solely for Security 

Supporting Assistance 


FAA Sec. 531. How will this assistance
 
support promote economic or political
 
stability?
 

4. 	Additional Criteria for Alliance for
 
Progress
 

[Note: Alliance for Progress projects

should add the following two items to a 
project checklist.] 


a. FAA Sec. 251(b)(1), -(8). Does 
assistance take into account principles
bf the Act of Rogota and the Charter of 

Punta del Este; and to what extent will 
the activity contribute to the economic 

or political intenratior of Latin 

America? 


b. FAA Sec. 25 1b)(S); 251(h). For 
loans, has there takenOeen into account 
the effort made by recipient nation to 
repatriate capital invested 'n other 
countries by their .wn citizens? Is 
loan consistent with the findings and
 
recommendations of the Inter-American
 
Committee for the Alliance for Progress

(now CEPCIES,' the Permanent Executive
 
Committee of the OAS) in its annual
 
review of national development activities?
 

AOA oW 3, Api. GC 

This is,not a Security Support Assistance
 
project.
 

(a) Sound monetary and. fiscal policies.

coupled with significant economic and 
social reforms designed to restructure
 

Peruvian society along more equitable lines,

indicate Peru's compliance with Alliance for
 
Progress goals. The relatively small assist­

ance to this project is not expected to have 
a significant impact on 
the economic and

political integration of Latin America.
 

(b) 	 This is a development grant project. 
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ANNEX F
 

ENVIRONMENTAL THRESHOLD DECISION 

Location 
 : Peru
 

Project Title 
 : 
On-Farm Water Management - 527-0170
 

Funding 
 : FY 78 - $189,000 - Grant
 
(First FY)
 
Total Life of Project - $497,000 - Grant
 

Life of Project : Three Years (FY 78 - FY 80) 

Mission Recommendation:
 

Based on the Initial Environmental Examination, the Mission has con­cluded that the Project will not have a significant effect on thehuman environnient and therefore recommends a Negative Determination. 

The Latin America Bureau's Envirorunental Committee has reviewed theinitial Environmental Examination for this project and concurs inthe Mission's recommendation for a Negative Determination. 

AtII\ DcciS.On: 

Pur.;uant to the authority vested in the Assistant Administrator forLatin America under Title 22, Part 216.4a, Environmental Procedures,an-' based upon the above recommendation, I hereby determine that theproposed project is not 
an action which will have a significant effect
the !.-man environment,on and therefore, is not an action foran Erivironme-ntal whichImpaci: Statement or an Environmental Assessment will 
be requ. red. 

Assistant Administrator
 
for Latin America
 

Date
 

Clearances:
 
LA/DR:
 
LA/Environmental Coordinator:
 

SER/ENG:
LA/DR:
 

http:DcciS.On
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INITIAL ENVIRONMENTAL EXAMINATION (IEE) 

Project Location: Peru
 

Project Title: On-Farm Water Ma! 
 igement 

Funding: FY 78 - $189,000 
- Grar:
 
(First FY)
 
Total Life of Project - $497,000 Grant
 

Life of Project: Three Years 
(F 73 - FY 80)
 

IEE Prepared by: 
 Date Prepared: April, 1977
 

Mr. Louis Macary, USAID/PERU/PRM

Mr. Dallas D. Fowler, USAID/Peru/Environmental Coordinator
 
Mr. Milton Lau, USAID/Peru/AGR 

Ei,,ironmental Action Recommended: 

The USAID/Peru project committee Zor the On-Farm Water Managementproject has undertaken a complete Initial Environmental Examination(11;E) of the environmental impact aspects of the project and hasarrived at a recommendation for a Negative Determination, as
indicated in the Threshold Decision section, of the IEE.
 

Concurrence:
 

I have reviewed the Initial Environmental Examination prepared by
the project committee for the On-Farm Water Management project and
concur in the recommendation for a Negative Determination.
 

SLeord Yaer 

Acting Director
 
USAID/Peru
 

April 28, 1977
 
Date
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Examination of Nature, Scope, and Magnitude of Environmental
 
1mpact
 

a. Description of Project
 

Peruvian agricultural production is 
severely constrained by
the limited amount of accessible arable land resulting in large part

from scarce and uncontrolled water supplies.
 

The project is aimed at improving the incomes and nutritional
status of the poor small farmer through the creation and demonstration

of alternative water/land use systems for increasing productivity on
 
small farms.
 

The Government of Peru in collaboration with Utah State Univer­sity (USU) has established a special office in the Ministry of Agricul­ture for applied research and demonstration of on-farm water management

of small irrigation systems. 
 Several demonstration sites have been

selected and are currently being set up for conducting systematic

research of key soil, water and plant interrelationships with emphasis
 
on major Peruvian food crops.
 

The On-Farm Water Management project will continue the work
bequn by the Ministry of Agriculture and rJSU 
 and will expand and
st-"nqgthen the Government of Peru's on-farm water use demonstration

and extension network. 
The project will be implemented at three

different sites to test and demonstrate more precise coefficients ,f
soil and water relationships. To the 
extent possible the project will
also promote the possibility of utilizing alternative sources of energy

(gravity flow, wind, hydraulic, etc.) instead of diesel oil, gasoline
or electricity foz pumping and irrigating. 
 Practical extension bul­
letins will be deeloped and disseminated.
 

The three locations where project demonstration sites will be
established and operated are at La Molina (adjacent to the National
Agrarian University) outsi£? of Lima, Ca.ete, approximately 148 Kms.

south of Lima on 
the coast, and Huancayo in the large agriculture

producing Mantaro Valley (in the high Peruvian Sierra).
 

Utah State University (USU) will implement the project for
AID under a contract whereby USU will provide the full time services
of 
an Irrigation Engineer (36 months) and an Agronomist (24 months).

Up to six months of short-term technical assistance in specialized

fields of soil physics, biometeorology, field plot techniquas and
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eXLension methods will also be provided by USU consultants. A limited
 

amount of commodities will be provided under the AID grant, including
 

laboratory equipment, water measurement devices, soil/water determina­

tion equipment, piping, sprinklers and soil sampling equipment. Some
 

overseas training of Peruvian project counterparts will be provided in
 

selected technical areas as field plot technique, irrigation extension
 

methodology, and other agronomic or engineering areas relevant to project
 

needs. Training will be short term and academic, non-degree in nature.
 

The Government of Peru implementing agent will be the Ministry
 

of Agriculture's General Directorate of Water (DGA). The DGA will
 

assign to the project four full-time counterpart irrigation engineers,
 

three demonstration farm engineers and other technical personnel and
 

field assistants.
 

b. Identificati-. and Evaluation of Environmental Impacts
 

The project basically entails technical assiztance related
 

directly to research for generation of technical data, training, and
 
Its main concern
demonstration for improved land/water utilization. 


is the transfer of relatively simple irrigation methodology to improve
 

the utilization of the scarce land/water resources among Peru's poor
 

small farmers. Project construction will be limitea essentially to
 

a small amount of irrigation works at the pro3ect research demonstra­

tion farm sites. These constructions will be so small as to have
 

very limited, if any, effect on the natural defenses of the soil.
 

Land leveling where determined to be needed while altering the
 

present natural land configuration will probably improve on existing
 

conditions.
 

To the extent this project primarily deals with training and
 
the environment.
demonstration there is little direct impact per se on 


There are, however, considerable indirect, longer-term impact's on the
 

environment as a result of the irrigation practices expected to b!
 

adopted by small farmers exposed to the project. The elements within
 

the project where these impacts are likely to become significantly
 

measurable are mainly in the areas of land use, water quality, and
 

iLdtural resources. (See Impact Identification and Evaluation Form,
 
potential
attached to this Annex.) With respect to all three areas, 


impacts would be medium-to-high and, if project knowledge is propertly
 

adopted, impacts will be very favcrable.
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With respect to impacts on water quality and conservation of
natural resources it should be noted that the project responds direct­
ly to the high priority the Government of Peru has assigned to
 
optimum utilization of water resources. 
Through higher water use
 
efficiencies promoted under the project, additional water will be

available to unable more 
land to be irrigated. The effeczs of
 
periodic drought in the sierra can be reduced by promotiiej the
 
concept of supplemental simple irrigation. 
Management of water
 
resources in the fluancayo 
area will be used to reduce the effect of
 
frost daznage where practical. The incidence of plant and animal
 
disease will also be reluced through improved managerent of water

condit.ons on the soil. Finally, it should also be pJ nted out 
that %-ateruse methocdoiogies and practices introduced under the
project will be all !ied primarily on small farr,-; large scale irriga­
tion is not contemlated. In the unlikely event 
that a newly intro­
duced practice i!, 'isused by a small farmer, any adverse effects would 
likel 7y be iiri - :.o his small plot of land. 

.ike ':.se, the impacts of the project on land use and soil

(moderate-to-high) are expected 
 to be favorable. Control of water

flows and proper applicatic n of water for irrigation will 
help
promote r-oil conservation and stem soil erosion which is a special
problcn in Sierra.the The development and application under the 
project of: irrigatior: systei des.e-ns 
that maximize efficiency of
 
water applic1t1tn acc-.cling to so.] type, crop, etc. will lead not
only to better conser'. ad but also more productive soil. 

II. Rcoommenda.- on for Envi . an.ental Action 

The na--'r and scope -)j. the On-Far Water fM1anagement project have
been thoroa.:uly cent, I.fered with respect- :o the criteria cc tained in
the lmpcti! - lenti tic.- ion and Ev.luation Form (Attached to this Annex)
with the caxcc].usc zn chat the proj(:ct will have favorable iopacts on
the state of watur and soil conditions in Peru, with little if -ny
potential negative impact on the environment.
 

Threshold L cision: For the reas'.-us cited above, the Mission
believes that no 'urther environmental study is necessary and therefore,
recommends a Neat-ive Determination. 



- 68 -
Attachment to Annex F 
Initial Environmental
 
Examination (IEE) 

IMPACT IDENTIFICATION AND EVAWJATION FORM 

Impact
 
Identification
 
and Evaluation
 

A. LAND USE
 

1. 
Changing the character of the land through:
 

a. 
Increasing the population 

b. Extracting natural 	

N
 
resources 


c. Land clearing 	 N
 
N
0. 
Changing soil productivity capacity 	 M/H
 

2. Altering :'iat:iral defenses L 

3. 	 Foreclosing i7'vortant uses 
N 

4. Jeopardizi:ng man or his works N 

5. Other fa= tors 

- soil conservation 
M/H
 

B. WATER QUALITY 

1. Physical 
state of water 

M/H
 

2. Chemical and biological states 
L
 

3. Ecological balance 

N 

4. Other factors 
NONE 

Use the following symbols: 

N - No environmental impact

L - Little env-ronmental impact

M -
Moderate environmental irpact

11- High environmental 
impact

U - Unknown environmental impact 
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Impact
 

Identification
 
and Evaluation
 

C. 	ATMOSPHERIC
 

N
1. 	Air additives 


N
2. Air pollution 


N
3. 	Noise pollution 


NONE
4. Other factors 


D. 	NATURAL RESOU1RCES 

M/H1. Diversion, altered use of water 


2. Irreversible, inefficient commitments 	 N
 

3. 	Other factors
 

M/H
- Conservation of vater 


E. CUIUURAL AND SOCIO-ECONOMIC
 

1. Altering physical sysmbols 	 N
 

2. Changes of cultural traditions 	 L
 

3. 	Changes in population N
 

NONE
4. Other factors 


F. HEALTH
 

1. 	Changing a natural environment L
 

N
2. Eliminating an ecosystem 


NONE
3. Other factors 


G. GENERAL
 

N
1. 	international impacts 


N
2. Controversial impacts 
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Impact
Identification 
and Evaluation 

3. Larger program impacts 

4. Other factors 

M 

NONE 
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ANNEX G
 

Draft Project Description (to be used in Project

Agreement, Article 2, Section 2.1)
 

The 	project will develop and cdmonstrate the validity of alternative,

improved water use systems for increasing agricultural productivity on

small farms. Specifically, the Project will assist the Ministry of
 
Agriculture's, Directorate General of Water (DGA), to:
 

a. 
Develop and demonstrate criteria for determining water require­
ments for several major crops.
 

b. 	Develop and demonstrate irrigation system designs that maximize
 
the efficiency of water application according to soil type, and
 

c. 	Demonstrate the effects of imi'!i ved water management practices
 
on water use and crop productY .
 

This will be accomplished by the installation of three Research/

Demonstration Farm sites 
(at La Molina, Cafete, anu Huancayo) where

DGA technicians, students, irrigation extensionists and farmers will
 
be trained in better irrigation and agronomic practices. Also, small
 
farmer field demonstration trials will be developed in cooperation
 
with local farmers.
 




