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OCT 26 1977

ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR (LA}
. 4
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-Fari. Water Management
Crant 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 aetermining
water requircments for several major crops; (b) develop and denonstrate
irrigation system designs that maximize the efficiency of water applica-
tion according to soil type; and (¢) 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
utilizing alternative energy sources for pumping 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

for conducting applied research and demonstration of on-farm water
munagement of cmall irrigation systems. When the ProAg for this project
was signed in February, 1975, it provided funding for approximately a
two year period with the expectation for continuation after that time.
Additional TAB funding, however, will not be forthcoming, and this
project has becn proposed in order to continue the work begun by the DGA
and USU. '

AID grant funds will finance a contract with USU to provide the full

time services of an irrigation engincer, an agronomist, short-term T.A.

in specialized fields, short-term participant training and a limited amount
of commoditics. The host country contribution will provide four full time
counterpart technical personnel, demonstration sites, technical staff

and field assistants for the demonstration sites, and commoditi=zs and
cquipment, Total project cost is $707,000 of which the GOP contribution
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is $210,000 (30%), thus meeting the minimun contribution regquirement of
Section 110(a) of the FAA,

The $i7%2,200 of AID funds réquested 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 ¢ 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 neceds 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 vher--s
it would have to finance a completely new effort in the high jung?
Given the current GOP economic austerity program, an investment o: .iis
nature is not possible., The Mission has indicated, however, that tne
situation will be reviewed again during the second year of the project
and a rccomnendation made at that time regarding the appropriatencss of
adding an additional demonstration site.

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

Recommendaticn: That you approve the Peru On-Farm Water Management project
by signing the attached Project Authorization and Request for Allotment

of Funds (PAF) form, thus authorizing the Mission to negotiate and sign a
project agrecement,

Attachments: Project Paper (TAB A)
PAF (TAB B)

LA/DR:KKellﬁ%ég;:10/17/77
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DEPARTMENT OF STATE
AGENCY FOR INTERNATIONAL DEVELOPMENT
WASHINGYON. D.C. 20323

ASSISTANT
ADMINISTHATOR

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

Purcsuant to Part I, Chapter 1, Section 103 of the Foreign
Assistance Act of 1961, as amended, I hereby authorize a
frant to the Government of Peru (the "Cooperating Country")
ol not, to exceed Oic lundred Eighty-Nine Thousand United
Steten Dollars ($189,000) (the "Authorized Amount") to help
ia Tinancing certain foreign exchange and local currency
cosus ol goods and scervices required for a project which
wlll cstablish three research/demonstration sites which will
create and demonstrate alternative water/land use systems
for dncreasing productivity on small farms ("Project"). One
Hundred Fighty-Nine Thousand United States Dollars ($289,000)
of the A.L.D. financing herecin authorized and approved for
vne Project will be obligated when the. Project Agreement is
cxcecuted,

I apvrove the total of A.I.D. appropriated funding planned
for vhis Project of not to exceed Four Hundred Ninety-Seven
Thounind Unlted States Dollars ($497,000) grant funding
ineiuling e funding authorived above during the period ¥Y
147 verousn Y 1980, I approve further inerements during
Liwi perioa of grant funding up to $308,000, subject to the
sV Llaplliivy of Iunds in accordance with A.L.D. allotment
proccdures.

L nereby authorice the initiation of negotiation and execulion
of the Projecv Apreement by the officer to whon such authority
s been delepated in accordance with ALILD. regulations and
delegations of auvhority 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 occan shipping, goods and services financed

by A.I.D. under the Project shall have thelr source and
origin in the United States or in the Cooperating
Country, except ac A.I.D. may otherwise agree in writing.
Ocean shipping financed under the grant shall be procured
in the United States,

B. Conditions Preccdent 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 Rescearch/Demonstration Farm Sites has been
completed; (2) cvidence of satisfactory arrangements
for DGA Tield stuaffing at all three Project farm sites
and (3) a detailed plan, including timing and amounts,
demonstrating the commitment of the Cooperating Country
to contribute approximately 30% of the total direct
Project costs required for implementing the Project.

| /g'_”_’l,“!/ij é{ﬂﬁﬂ,

Assistant Admin¥strator
Latin America Bureau

“Nev 3 /977
» “Date
Clearances:
'DA/DR,CWeinberggj Date
LA/SA,RWeber ' . Date

LA/DR,KKelly JZo - Datelgmbs
GC/LA,J 'Késler :1b:9/30/77



'. TRANSACTION CODE

AGHE N/ « VOR INTEANATIONAL LEVE_CPWUENT T A ACD PP
} a i C CHANGE .
.l T rce.eTE 2 5O
PROJECT PAPER FACESHEET COGUMENT
| 3
NToY ENTiTY T T T T4 DOCUMENT REVI SION NUMBER ]
I} COUNT LY ENTI C S ! !
PERU L]
5 FRO,ECT NUMHER (7 digtis) [ 3 BUREAu OFFICE 7. PROJECT TITLE ‘Maximum 40 characters)
— . — A ScMBCL |8 cove —
3 527~-0170 __j LA EOS ]E | On-Farm Water Managenent ]
e e el U S - R e ——
8 ESTIMATED FY CF PROJECT COMPLETION :

9 EbTIMATED ?ATE O" OBL‘GAT'ON

'
| - : A CNIT AL FY ! 7184 6. quarTer |1
Fy 8 1 _i C FINAL FY 8 QJ (Entes 1.2, 3, or 4)
’ 10 ESTIMATED COSTS 5000 OR FOU!VALENT s
FIRST Fy | LIkE OF PROJECT
A EUNDING SOURCE —— - E R B S
8K F o C ¥ fCTAL
&0 ap pno;-umn o TOTAL L 175 189 | 458 39 497
SHANT 4’\ 17) i ¢ ! 189 i 458 i 39 497
e Thean SO N R S L AGS L 27
oA +1 i ! ) f y l { ‘l { i )
OTWeR LT S . O S S S T}‘ R S
us 2 . ! |
RS Wi [ 1. 4 ~-4 g 4 - R —
_MOST COUNTRY . 70 ; 70 210 210
e i b R T L~
OTHER DCNOH'S ! | P o 4}_ ~
omas T 178 ga | 259 | ase 1oy 707
1. PROPOSEC BUDGET APPROPRIATED FUNDS (sooc
g -2 PROPOSEL BUOGET A S
|
A, APPRO | B. PRIMARY | PRIMARY TECH. CODE 1 £ 157 Fy L8 m.o2ne kY 12 k. 380 Fv 80
' ’ ; PURPOSE 7 T
PRIATION cope € GRANT | = Loan | SCAN L GRANT MoLOAN
B T T H e S - -t :
LS [ 2lo oz [T ) 11
A | e e e -
{ i
[ - ——— i s e e -_4_,_4" —_—
: 1 T B
TOTALS i 117
T T T o T ] 12 N DEPTH EVAL.
N.4TH FY C.STHEY___ . LIFE OF FROJECT UATION SCHEDULED
A AFPROERIATION T + —
; TS LGAaN ! T.GRANT Coovoan |
1
— e ) S S ‘ - | ‘
o, M i i 497
- - B e e b + ¢
[ ‘ L ! ! (1Y) Yy
T . e T ! ; Il 8 Il
e e e L S ST S N
1 |
e A B .
TOTALS i | 497
17. DATA CHANGE INDICATOR. WERE CHANGES MADE T THE PIE FACESHEET DATA, BLOCKS 12,13, 14, OR 15 OR IN PRP
FACESHEET CATA, BLOCK 127 IF YES, ATTACH CHANGED PID FACESHEET
n/a‘ 1 HO
J 2 YES
o ) - 14. ORIGINA TING O/‘I(‘E CLEARANCE 1s. PNAIIEDPV?C(L)J;EFT)TR r;f;:glev;voeoocu
SIGNATURE T / MENTS, DATE OF DISTRIBUTION
[©onard Yaeger /‘(—/‘~—(/*_———""/
S - .
TVTLE 7 d OATE £
Acting Mission Director i 1| oD 1 vy
0|4]2]s 7l7l /l

AID 1310.4 13-700)



Part 1.

Part 2.

Part 3.

Part 4.

Annexes

CONTENTS

SUMMARY AND RECOMMENDATIONS

a. Recommendations
b. Summary Description of the Project
c. Summary Findings

PROJECT BACKGKOUND AND DETAILED DESCRIPTION

a. Background
b. Detailed Description

PROJECT ANALYSES

. Technical Analysis
Financial Analysis
Social Analysis

. Eccnomic Analysis

oGO o

IMPLEMENTATION PLANNING

. Administrative Arrangements
Implementation Plan
Evaluation Plan

Conditions and Covenants

(TR o Bk o g 1}

A. Project Technical Details
Attachment 1 - Illustrative Plan for
Interaction Demonstration
Attachment 2 -~ Organization Chart of
DGA

B. Logical Framework Matrix

C. Project Performance Tracking Network
Chart

D. Statutory Checklist

E. Grantee's Application for Assistance

F. 1Initial Environmental Examination (IEE)
G. Draft of Project Description to be Used

in Project Agreement (Project Agreement,
Article 2, Section 2.1)

20
24
24
31

37
38
42
43

44

47

48

49

51

62

71



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 vears 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 the
ayriculture sector population. This is due largely to a number of
reasons which include, inter alia, lack of technological know-how.
Agriculturel 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 cupplies.

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
proposecd On-Farm Management Project is aimed at improving the in-
comes and overall economic status of the target farmer through the
creation and demonstration 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 for major crops in Peru;

b, Dcmonstrate the effects of improved water management
practices on water use and crop production; and

€. 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

promote the possibility of utilizing alternative sourczes of energy
(gravity flow, wind, hydraulic, etc.) instead of diesel oil, gaso-
linc 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; Caficte approxi-~
matcly 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 of soil physics, biometeorology, field plot techniques and ex-
tension 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, and soil sampling
equipment. Some overseas training of Peruvian project counterparts
will be provided in selected technical areas as irrigation research
and cxtension methodologies, and other agronomic or engineering areas
rclevant 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 Directorate General of Waters (DGA). The
DGA will assign four full-time counterpart technical perconnel,
th-ce demonstration farm engineers and other technical personnel and
field assistants.

€. Summary Findings

1. Prioritz

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 ccrntribute 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.



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 rescurces 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
Jonuary 1, 1978. 1In order to meet the project initiation target
date 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/Demcnstration Farm sites at Cafiete and Huancayo.

Funding in ProAg 24 in conjunction with funds under
a TAR centrally 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 cxpectation for continuation after that time. It should be
noted that evr.a prior to the determination that the TAB Water Manage-
merit Research Project would be phased out during FY 77, the Missicn
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 gquidelines 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-~



way and planned. The project has been developed in full collabora-
tion with UsU, however, and may rightfully be considered a Title XII
project. At AIDM's discretion the project may be implemented
through Title XII mechanisms at the described or somewhat higher
level of erfort. 1In this regard the Mission and Dga envision the
need for a third phase of ccllaboration to assist in the formal esta-
blishment of a national water management extension service begin-
ning in FY 79 or 80. Such an effort could be incorporated into

the currently proposed Title X1I 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)

1977. (See State 059823 and State 000589), 1In order to successful-
ly 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 set-
ting 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
has indicated the indispensable role it attributes to the USU tech-
nicians in implementing the proposed project. Under the project
the number of counterpart personnel from DGA will be increased over
those presently working with the Usy technicians. The USAID is con-
fident that DGA will continue to provide sufficient technical and
administrative personnel of the same high calibre demonstrated to
date,

It is important to note that the project is not
creating new research Per se. The project is one of applied re-
search to refine water/soil (and as, appropriate, fertilizer) co-
efficients 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 Manage-
ment Prcject have been preoven 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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Part 2, PROJECT BACKGROUND AND DETAILED DESCRIPTION

a. Background

1. General

Due to the limited agricultural land base, high population
density, and erratic and/or limited rainfall, water is a scarce
resource in Peru. The improved management of this limited resource
could permit a substantial increase in agricultural production and a
corresponding 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 this
is lack of basic data on water requirements by crop and soil type.

In order to overcome this deficiency, a program was developed by AID
and the Government of Peru (GOP) to provide for the systematic re-
search of key soil, water, and plant interrelationships in Peru. AID
contracted with Utah State University (Contracts AID/csd-2167 and
AID/ta-c-1103) to assist selected countries in the optimum utilization
of water resources for agricuvltural production. An agreement (here-
after referred tv ag ProAg No. 24) was made in February, 1975,
between AID, Utah State University (USU), and the GOP represented by
the Ministry of Agriculture (MinAg) through its General Directorate

of Water (DGA) to undertake a project to:

i. Develop criteria for the determination of water require-
ments 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 full-
time gservices of an agricultural engineer, and since September, 1976,
a full-time agronomist.

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

The collaborative efforts of JGA and USU have resulted to
date in the following accomplishments:

A special office (Directorate of Conservation, DICO) has
beer ectablished 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 have been
assigned as full-time counterparts for the agricultural engineer and
agronomist from the USU, (henceforth referred to as the DGA team).
In addition, the DGA has allocated a full -time secretary, office space
and equipment to the program. (Annex A, Attachment 2
organization chart ot the DGA.)

3

, contains an

An agreement was signed between the MinAg and the Ministry
of Food (Minl"ood) which allocated a one hectare plot of land for the
DGA team *o conduct research at the MinFoodis Regional Center for
Agricultural Rescarch (CRIA) at L.a Melina on the outskirts of Lima.
All facilities of the CRIA station have been made available as necessary
in the development of experiments at that site.

One-hall of the CRIA »olot has a furrow irrigation and the
other a drip irrigation systermn. Water control and measurement devices
have been installzad and have peen in continuous use.

A corn experiment was carriad out on both halves of the nlot
to train D'G.Y counterparts ir the operation of the total research system
orior to an invoivernent in a more complex iateraction study.

i collaboratvion with the International Potato Certer (CLP)
located adjacent to the CRIA plot, a water - fertilizer-production
interaction stuay was inaugurated with potatoes on the forrow irrirated
plot in December 197G, {Sece Annex A, Attachment 1, for further details
~nd illustrative examplie of work plan and project layout for interaction
study. ) This cuperiment is still continuing and requires daily moisture
monitoring and irrigation every other day, as well as the normal insect
and weed control. IHarvesting is expected in April, 1977 znd a complete
analysis by June, 1977,

A simile experiment 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
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give the DGA counterparts on -the-job training in using the drip
jrrigation system and to demonstrate its flexibility.

Close contacts are maintained with the professors of
the Soil and Water Department (DRAT) of the Naticnal 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 parts 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 employmant opportunities
in the same subject area is expected to be an important part of both
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 rmethod for
the estimation of potentjal evapotranspiration.

A formal agreement has been signed between the MinAg
and the Ministry 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 & months of deliberation and negotiations
berween 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 {iven 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 a=as scattered throughout Peru, and could
gserve as an important means of transferring new technology to these
areas as well as acting as future possible extension agents,
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An B 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 after
the rainy season and before the end 0f1977. All three DGA Recgearch
and Demonstration Farms, i.e, » La Molina /CRIA" Cafete and
Huancayo, will 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 recomimendations
for the imyortant major crops in Peru and to confirm in the field
that 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 reconi-
mendation should eventually have hack-up research data covering at
least five cropping cycles. The fertilization and water requireinent
recommendations produced will not be site specific. They will be
developed and presented in such a manner as to be applicable to ali
agricultural zones in Peru. The manner of applying the recommen-
dations, however, will vary by site, mostly according to soil type,
The site differences will necessitate adaptive demonstrations and
farmer field trials in order to confirm the precise amounts and
timings of water and fertilize v application for a specific - rop on a
certain soil type in a given irrigation district in Peru. 1or exarnple:
In Zone A the prediction equation based on clim: tological information
for the zons determines that 32 inches of water will be required to
bring to matarity the particular crop in question. The averap: daily
demaad heicg 0,5 inches per day. The crop in Zone A has a reoting
depth of 24 inches, and the soil 1s capable of storing Z inches of

aviailable witer per foot of depth for a total of 4 inches in the offective

root wone of the crop,  Therefore, the crop must be irrigated af

least 8 times to give the required 32 inches of water. With the crop
using 0.5 inches per day ‘rom the 4 inches stored in the soil, & days
will be required to consumnite all the water stored and the crop must

be ivrigated al the 8 day frequency. It has been dotermined from

the water-fertilizc v -production interaction studies that when 32 inches
of water are applied 200 Kg/ha. of nitrogen must also be applied in
the fertilizer in orde» to achieve the optimum economic return from
this crop.

For Zone B the prediction equation for consumptive use of
water 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. 36
inches per day. The crop in Zone B has the same rootirg depth,
but the soil has a heavier texture and is capable of storing 2,5
inches of available water per foot for a total of 5 inches in the
effective root zone. Therefore, the crop rnust be irrigated only

5 times to give the required 25 inches of water. At a daily demand
rate of 0. 36 inches per day the crop will require 14 days to consume
the 5 inches stored in the soijl and must be irrigated again at a 14
day frequency. It has been determined trom the water-fertilizer-
production interaction studies that when 25 inches of water are
applied under these conditions 175 Kg/ha. of nitrogen will give the
optimum economic return.

Site specific recommendations can be made for any
agricultural zone once a reliable prediction equation is avaiiable
for determining the amount of consumptive use requirement from
climatic data, the basic water -fertilizer-interaction function is
understood for the crops in question, and data relating w0 soil physics
are collected and analyzed. Demonstrations and farmer field trials
in each specific zone wiil be needed to confirm and solidify the field
recommendations for that zone.

Extension data will be developed relating the notential
evapotranspiration and rainfall studies to local soil types and crop
water requirements, The meteorological study will be correlater
with the field results obtained from the intensively instrumented
studies at La Molina as well a. data forthcoming from the additional
project Farms,

+.  Relationship to Other AID Activity

In September 1976 a loan for US$11 million was signed between
the GOP and AID to establish a pilot project to improve water and land
use in two large agricultural producing valleys of the sierra, the
Mantaro and Cajamarca Valleys. The loan provides for limited technical
assistance on the order of $250, 000% tor improving the level of on-farm

% Total amount of TA in loan is approximately $900, 000. TA
additional to the $250, 000 indicated above for improving on-farm tech-
nology of project beneficiaries is provided for assisting in sib-project
implementation, overseas training, equipment for training and watershed
planning studies.
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technology of the project beneficiaries, i.e., small farmers. An
Irrigation 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
Advisor 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. Specific
objectives of the program of research under the Irrigation Qut-Reach
Advisor 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 sigimny of the loan agreement requiring an updating o7
ican -funded TA requirements). The result of the review indicated
the 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 a
Research/Demonstration Farm in the Mantaro Valley that will be
generaiing 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 varicus 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 2 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 Irdgation Out-Reach Advisor will be able to devote morc time

to a rational plan of site-specific research (if necessary, in

addition to rluancayo) and dernonstrations in the Cajamarca Vailey.

If a research/demonstration farm is deemed necessary for specific
problems cacountered in Cajamarca, the basic designs and experience
gained from the Huancayo installation will accelerate the development
of a Cajamarca research/demonstration farm. Most probably the
Cajamarca Farm would be more demonstrative in nature. It would
be used to confirm that the recommendations adopted from the basic
information provided by the DGA research team 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
Cajamarca Valley.
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The Irrigation Extension Specialist will be respcasible
under the terms of the Sierra Loan to participate in institutional
development aspects, including: design of the regional ex.ension
PrOgr  n, organizing regional extension teams, and advising on
training materials and methods. In addition he will assist counter-
parts in the DGA and Agrarian Zonal Offices in developing on-going
training programs to upgrade the skills of existing extension
specialists, etc,

The technical manuals, bulletins, and extension aids
to be developed by the On-Farm Water Management Project will
be designated to serve a national program of irrigation extension,
The program to be assisted by the loan-financed Irrigation Ex-
tension Specialist will serve as a regional pilot program for the
projected national effort. The materials prepared by the DGA
research team will provide the loan-funded Irrigation Extension
Specialist with reliable basic technical information at an earlier
time so that he can concentrate on the development of the training
programs and not on the preparation of the technical material,
The work of the Irrigation Extension Specialist is the next logical
step of development building upon the On-Farm Water Management
Project and will be part of the core of a later expanded national
network currently being proposed and planned by the DGA.

USAID/Peru also has other irrigation related projects
to which the experts of the On-Farm Water Management Project
will devote some of their time {about 10 percent). These include
a Treated Sewasze Project in Tacna which involves the design and
development of a pilot study area to demonstrate the use of treated
sewage effluent for irrigating certain agricultural crops. Also,
the Mission has provided grant funds for a corn-soybean program
which will require inputs from the On-Farm Water Management
project experts regarding irrigation management practices related
to optimizing production of corn and soybeans.

b. Detailed Project Description

1. Purgose

This project is aimed at improving on-farm water manage -
ment 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 croyps.

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 bencficiary.

The project will also produce the trained technicians
required to promote the demonstration and extension of better irriga-
tion and agronomic practices among small farmers. It will expand
and strengihen Peru's ondfarm water use demonstration network.

It will provide the data and materials necessary for the eventual
development of a national program of irrigation extension. The
overall agricultural production network will be increased by irm-
proving the efliciency of water and fertilizer use. Specific project
outputs anticipated as a result of project activities inciude the
following:

a. The water-fertiiizer-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 lima 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 planned 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 put
into a practical form 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 efficicncie s
initiated under ProAg No. 24 will continue to be demonstrated and
put into practice throughout the duration of the project. Outputs
a. and b. described above cannot be achieved without the improve-
ment of water measurement and application efficiencies. The former
involves the development of simple weirs, flumes, siphans, and
other control structures.

d.  The results of the interaction studies which are
determined to yield the optimum crop production will be put irto
practice on the R,csearch/Demonstration Farms cn plots of the
sarne size as those of the small farmers in the ceneral region,
About 186 domonstrations will be conducted illustrating procedures
and techniques discussed in outputs a., b., e., and d.

¢. Irrigation-management field demonstration trials
will be established on the plots of at least 54 local small farmeors
and agricultural cooperatives. These field trials are intended to
show the practicing small faimer that he too can achieve the results
attained 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
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and soil type, etc. To the extent possible these bulletins will
be graphic and pictorial in nature.

g. Alternative energy sources for moving water will
be promoted and demonstrated wherever feasible, e.g. windmills,
hydraulic rams, and gravity pipe systems substituting for con-
ventional pumping using more expensive electricity or carboniferous
fuels.

h. It is not possible to predict at this time the number
of small farmers which will be directly or indirectly exposed tfo
project demonstrations. However, etween 750- 1,000 students,
DGA technicians, field workers, and farmers will receive some
degree of training or concentrated exposure at the three DGA
Research/Demonstration Farm sites.

i. Other facets and outputs of the Project will likely
include:

- - promotion and adoption of improvedlmultiple—cropping
practices

- - promotion and adoption of the concept of supplemental
irrigation (supplemental to rainfall)

-- promotion and adoption of improved surface drainage
practices

- _ reduction in damage to crops due to frost

- - reduction in plant diseases

3. Inputs

a. AID Contribution

The following description of the AID project contribution
is broken down according to traditional cost input categories., Part
3 b. Financial Plan, contains a project budget breakdown (for both
AID and GOP contributions) according to project specific inputs
as they directly relate to projected project outputs.

(1) U. S. Technicians

In order to complete and maintain the Research/Demonstration
Farms partially established under ProAg No. 24 as sources for gener-
ating data and as extension training sites, it will be necessary to
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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 bProgram, 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 irrigation
engineer and full-time agronomist are adequate to perform the tasks
envisioned by this project. The receipt of significant on-campus
backstopping as well as assistance from short term consultants support
the contention that the proposed level of technicul assistance is
adequate. In addition to carrying out current assignments under the TAB
pProject, the USU technicians have also assisted in the development of
the Sub-Tropical Lands project. Both the Hission 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 provided as follows:
(Estimated cost is $298,182)

i. 1Irrigation Engineer (36 months) to provide assistance in
irrigation systems design, developrnent of water measurement techniques,
irrigation requirement determinations and scheduling, water quality
evaluation, salt balance control, drainage, water well construction,
pumping, small storage reservoirs, dencnstration and extension techniques,
and complementary irrigation engineering services to other on-going DGA
and USAID programs in agriculture/irrigation, as needed, and time
permits (but not to exceed 10 per cent of his time).

The Irrigation Engineer will provide the overall leadership
to the project. He will have the prime responsibility, together with
the Director 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 on the Research/Demonstration Farms will be a contin-
uing year around effort (there is no winter season to interrupt the
cropping schedule) leaving very little time between crops for the analyses
of results and the pPlanning of future demonstration for the personnel most
directly concerned with the field work. The analyses of data and the
Projection of future activities as well as the generation of the necessary
technical reports will necessarily be the major responsibility of the
Irrigation Engineer, based upon the data provided him by the Agronomist.
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ii. Agronomist (24 months) to provide assistance in the
determination of crop water requirements, collection of meteorological
data, soil-water-fertilizer analyses, irrigation timing and amount,
Ccrop 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 as the farmer field trials. Both the
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 progra -,

(2.) Short-term consultants (Up to six months), when
nceded 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 results
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 watcr
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
cquipment, and a four-wheel drive carry-all vehicle., (Estimated
cost is $19, 000.)
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(5) ParticiEants

U. S. or third country short-term trainirg will be
provided to six (6) trainees selected from the DGA project
counterparts and other Professional DGA Personnel connected
with the Project. The

agement practiceg and equipment, irrigation extension methods,
or other agronomic or engineermg topics related to the success-
ful development of the project. (Estimated co st is $18, 000. )

(6) Other Costs
——¢r Losts

Included for AID financing ynder this category are such
costs as expendable Mmaterials, supplies, in-country travel, and
in-country training, Alse included is a Provision for USy over-
head charge calculated at 309 of U. s, technicians salary costg,
(Estimated cost i $92, 369 of which $53, 369 is overhead),

b, Gop and Local In uts
————————=0cal Inputs

both administrative ang technical personnel (including four full-
time counterpart technicians, three Project farm engineers, three
project farm technical agricultural assistaniz, six or more per-
manent field werkers for the Research/Demonstration Farms,

land for the Research/Demonstration farm sites, agricultural
Mmachinery, vehicles, laboratory facilities, and office space with
Secretaries, s required, Operating €Xpenses for the Operation

of the Research/Demonstration Farms (seeds, fertilizer, insec-
ticide, herbi_cide, fuel, etc.) ang facilities ang materials for
hulietin publication also will be budgeted for by MinAg, 1t ig
estimated that the GOP will contribute aPProximately 30% of the
total direct project costs required for implementing the Project,

&5 well as the use of demonstratlon/research facilities not included
in direct cost estimates, In addition, the participating Communities,
cooperatives, and sma’, farmers will donate land, existing facilities,
and considerable time and labor toward the eéxecution of the project
at the farm fielq 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 ILa Molina, Cafiete, and Huancayo)
and put into full operation under the On-Farm Water Management
project. The La Mciina site is the smallest, comprised of one hec-
tare, and is the most intensively instrumented. The Caniete Research/
Demonstration Farm site will have 8 hectares under development and
the Huancayo site 16 hecltares. Under the On-Farm Water Management
project all three sites will have at least one hectare devoted to
water-fertilizer-production interaction studies (see illustrative
layout shown in annc. A, Attachment 1) from which the uptimum
economic combination of water and fertilizer application for maxi-
mized yield can Le determined from a randomized gplit-plot design
for a series or lmportant primary crops, i.e., corn, potatoes,
Sweet potato, etc. If the availability of cither water or ferti-
lizer is a limiting factor during a given Crop scason, the optimum
amount of the non-limiting component can be determined from the
results of this type of study which will result ip the maximum
Yield possible under the specific condi*ions Prevailing.

The interaction studiesg will also yield dccurate field
data on the actual water use of the crops being studied. These
field results wil? be compared with the crop consumptive use pre-
dictions madc for the same geographic zone using the equations
based on meteorological data developed under ProAg No. 24. If the
comparison of the two methods shows a difference in the crop water
fequirement, the brediction equation can ve modified to give re-
sults consistent with the field measurement.

An Ivrigacion Watcer Requirement Manual will be written
At a national level. Tt wilil include a procedure for determining
the potential evapotranspiration based on meteorclogical data for
all zones in Pery. Monthly crop coefficients will be included in
the manual for all of the types of Crops encountered in all of
Peru's majer clipmatic Zcnes.  The required meteorological data from
over 50 weather stations will also be incorporated as well as an
analysis of the Irequency and dependability of monthly rainfall.
This National Irrigation Manual will be developed at a technical
level, and wilil be used primarily by prlanning engineers and irriga=-
tion extension personnel.
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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 ox 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 irrigate
during each watering turn throughout the crop growing prriod, as
well as how often it will be required to irrigate. The extension
bulletins will alsc carry the fertilizer recommendations conducive
to optimum yields under the irrigation regime recommended.

The project Research/Demonstration Farms at Cafete and
HMuancayo will have about seven hectares devoted to demonstrating at
a practical level improved on-farm water manegement practices using
surface irrigation methods. An efficient system of water distribu-
tior ditches will he constructed, and the lengths of irrication runs
will be selected aceording to soil type and slope to give as uniform
water application as possible. Water measurement amd control struc-
tures will be installed at inlet and outlet points in the fields to
cnable the amounts of irrigation to be known and controllable. The
overall efficiencies of irrigating individual fields will be ceter-
mined and will be maximized to the extent possible.

The Research/Nemonstration Farm at Huancayo will have
8 hectares under sprinkler irrigation. The sprinkler system will
be powered initially by a pump. Howaver, as soon as water is avail-
able as a result of the development under the Sierra Irrigation Loan
project, the pump will he discontinued and all Pressure will be de-
voloped by the sffects of gravity. The operation and managem cne of
the sprinkler system will be demonstrated for the Ccrops being
studied under normal growing conditions. Morc important, the use
oi a sprinkler system in Preventing or reducing crop damage result-
irg from killing frosts will be demonstrated when circumstances
Permit. Prost damage is a recurring problem in Peru's high mountain
valleys.

The demonstration of an irrigation systerm and of its
management necessarily involves the presence of a crop on the land
being irrigated. The health and production of that crop is a visual
indication of the quaiity of the irrigation system design and of its
operation. The crops investigated on the one hectare devoted to
interacticn studics will be Planted on the larger surface and
sprinkler irrigation demonstraticn 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
Ccrop cultural practices, i.e., tillage, plant Ppopulation, seeding
technique relative tc placement with irrigation furrows, weedanc
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-
cdgeable 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 vields currently being obtained
by the small farmer. Tield days will be held at strategic times
during the course of the vear 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 farms utilizing the procedures being demonstrated. The
trials will be conducted in tandem with the traditional methods used
by the farmer.

The site of the Huancayo Research/Demonstration arm is
in the Mantaro Valley of the high sierra. Direct communication will
be established bhetween the Farm Dbersonnel and the small farmer bene-
ficiaries of the USAID Sierra Irrigation Loan. Water management and
crop cultural practices demonstrated at the Huancayo Farm wiil be
directly transferable to the loan project small farmers.

The Carfiete Research/Demonstration fields are located on
the grounds oi the Caiete Agricultural Technical Institute. 0Of the
118 students currently enrollied 80% are from the sierra regions of
Peru. The water management practices demonstrated in Canete wiil ke
transferablc to all regions of Peru to which the students go upon
graduation. The ideas of water measurement and contrel, i.e. the
me*’ ogiey, are independent of climate. The metiods developed
for aeccermining the physical cize of an irrigaticr. system and the
amount and frequency of irrigation will be based upon soil and crop
factors which may change according to region, but the methods of
analysis and design will not change. The methods learncd at Caiete
in a coastal valley will be applicable throughout the sierra regions.

The situation in La Molina is similar to that in Canete.
DGMA personnel and University students trained at this coastal applied
Research/Demonstration Parm will learn methods and techniques which
will be universally applicable throughout Peru. La Mclina will serve
as the initial training site for personnel assigned to both the Cafiete
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 loca-
tion of the GOP Regional Center for Agricultural Research (CrIn),
the world headquarters of the International Potato Center (CIP), and
the National Aqrarian University. Professional technical assistance,
laboratory facilities, and field equipment of all of these institu-
tions are available to the project by locating there. La Molina i3
on the outer fringes of Lima and therefore, receives much attentcion
from different government agencics 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 Cancte sites will be indirectly applied in La Molina by
other researchers of the above mentioned neighboring institutions
incorporating thc practices recommended by the project perscnnel in
their own independent studies on fields surrounding the La Molina
project site.

2. Huancayo was selected because of the priority given
to this valley (Mantaro) by the develepment of the Sierra Irrigation
Loan. Of the two valleys covered by the loan, lluancayo is tiic first
to be initiated. The project will develop the criteria and guide-
lines to be used later by loan perscnnel in the development of the
technical assistance aspects of the loan. The concepts and tecli-
niques developed under the project in Huancayo will be applied by
the loan first in the Mantaro Valley and will later be duplicated
by loan personnel with advice irem this project in Cajamarca Valley.

Sub-centers of both the CRIA and the CIP cach having
field machinerv and laboratory facilities, are also located in Huancayo
and will be available to the project through the professional coopera-
tion which already exists.

Huancayo 15 an excellent locaticn for hioh altitude,
S.orra rescason and demonstration. The altitude of the valley floor
at Huancayo is about 11,000 ft. above sea level vet it is only six
hours by road from Lima and can be easily supervised by reqular
visits from Lima. About one hectare of the Ilwancayo site will be
deoted to intensive interaction research studies in addition to the
demonstration objectives.

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

Canete is one of Peru's major agricultural areag
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 super-
vision possible. The DGA has a large investment in irrigation and
drainage works in this important agriculture pProducing 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 Canete. Thisg
Institute showed considerab] - enthusiasm in Ccooperating with the
Project in respect to assigmment 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 nationa) irriga-
tion extension network.

The high jungle (ceja de selva) is another important
agricultural area in Peru to which consideration was given for estab-
lishment of a fourth rescarch/demonstration site. After discussions
with the DGA, the decision was made to restrict the project to the
above sites and exclude a fourth site. The major reasons for this
decision are: (a) highest priority is assigned to the coastal and
slerra 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 developmernt needs of +the ceja de selva
are and will continue to be cf the larger infrastructure type projects
which will contribute to the establishment of commercial agriculture,
leading eventually to a demand for irrigation systems. Also, there
currently is not sufficient demand for irrigated agriculture to warrant
A research/demonstration site; and (b) the DGA would have to finance
a4 completely new effort in the selva, whereas ip the coast and sierra
it aiready nas installed capacity. The current severe GOP economic
austerity prcogram precludes such an investment undertaking in the near
future. In the second project year (FY 1979) the Miscion will, however,
review the situation 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.

Tab.e 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

(UsS 5000)

Host Country

Source FX IC FX IC TOTAL

A.T.D.:
U.S. Technical Assistance

(contract), including local

support costs

da. Irrigation Engineer 218.6 8.5 227.1

b. Agronomist 128.4 8.5 136.9

¢. Short term consultants 28.7 9.0 37.7

d. Campus backstopping 45.0 - 45.0
Bquipment and Commodities 19.0 - 19.0
U.S. training 18.0 - 18.0
In-country training - 5.0 5.0
Publications preparation 8.0 8.0
Government of Peru:
Personnel for project admin./
hanagement, including project
site directors and local
support 88.8 88.8
Field Plocs 15,0 15.0
Field starr/laborers 31.5 31.5
laboratory analysis 12,0 12.0
Commodities/Equipment 48.0 48.0
Publications 15.0 15.0

‘TOTAL 457.7 39.0 210.3 707.0




II.

Prxoject Inputs

A,I.D.

1.

5.

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

4. TIrrigation Engineer

b. Agronemist

€. Short Term Consultants
d. Campus Backstopping

Equipment and Cormodities
U.S. Training
In-country Training

Publications Freparation

Government of Feru

1.

Personnel for Froject Admin-
istration/nanagement, including

project site directors and local

support

Field Plots

Field Staff/taborers
Laborato: Analysis
Commodities/Equipment

Publications

~26- TABLE 171
COST OF PROJECT OUTPUTS
{USS000)
Output § 1 Qutput & 2 Qutput & 3 Qutput # 4  Output # 5 Output # 6 Output # 7 TOTAL
Research/Demo. Water Reguivemcnts Interaction Trained Small Farmer Trained Exten- Irrigation
Farms Fstab- for Major Crops Studies Yielding Technicians Field Trials/ sionists and Extension
lished (3 sitesg (Mational Irrig, Coefficient for (DGA) Demonstrations Agric. Studerts Bulletins
Manual Preparad) Major Crops (Primarily at Prepared
Canete)
(81,3) (90.8) (8E.6) (82.6) (41.2) (41.7) (70.5) (496,7)
45.4 5.4 22,7 34 2 11.4 22,7 45.4 227.1
27,4 13.7 27.4 20.5 20,5 13.7 13.7 136.9
1.9 7.5 11.4 7.5 5.6 3.8 37.7
18.0 18.0 9.0 45.0
6.6 3.8 6.7 1.9 19.0
18.0 18.0
2,5 1.0 1.5 ‘5.0
2.4 2.4 0.8 2.4 ‘8.0
(52.3) (49.2) (53.7) (24.0) (13.3) (17.8) (210.3)
17.8 13.3 17.8 13.3 13.3 13.3 88.8
15.0 15.0
6.3 11.0 11.0 3.2 31.5
3.6 3.6 3.6 1.2 12.0
9.6 16.8 16.8 4.8 48.0
4.5 4.5 1.5 4.5 15,0
133.6 140.0 142.3 82,6 65.2 55.0 88.3 707.0
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TABLE III

Detailed Breakdown of A.I.D. Project Costs

AID Financed Technical Assistance

Salaries

Field Staff - 1T Technicians (162,899)
Irrigation Engineer - 36 wm 100,929
Agronomist - 24 wm 61,970
Short-Term Technicians (15,000)
Agronomists - 4 wm 10,000
Irrigation Engineers - 2 wm 5,000

On-Campus Staff

9 wm - $2,500 P. wm 22,500
Benefits

—ts

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

Allowances ~ LT Technicians

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 Ssalaries $162,899 16,290

$200,399

42,084

78,075
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Rest and Recuperation $(5,200)
Irrigation Engineer 3,100
Agronomist 2,100
Travel and Transportation (55,000)

Home Leave and Return Home of
Irrigation Engincer 13,500

Home Leave and Return Home of
Agronomist 9,500

In-countrv Travel and per diem for
LT technicians 17,000

In-country travel and per diem for

ST technicians - 180 days 9,000
International travel for ST 6,000
30% Field staff - $177,899 53,370
60% On-Campus Staff - $22,500 13,500
Miscellaneous Expenses (4,275)
On-Campus Suppert 4,275
EgEiEment (19,000)

Laboratcry equipment, water
measuring devices, soil water
determination equipment, pipe,
hydraulic rams, pumps, windmills

sprinklers, soil sampling equip. 11,500
Four-wheel drive carry-all 7,500
Participants (18,000)

6-8 months ST training in crop

field plot technique, on-farm

water management practices,

irrigation extension methods, 18,000
etc.

$ 55,000

66,870

4,275

19,000

18,000



Other Costs

Publications

In-Country Training

- 20 -

GRAND TOTAL

$(13,000)
8,000

5,000

$ 13,000

————

$496,703

St ——————
———————————
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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 sur-
plus farm family labor which exists as a result of ever-increasing
Pressure of population growth on a very limited land base.l/ 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 charac-
teristics of the project target group, please refer to USAID/Pexru
Project Paper for Program for Improved Water and ILand Use in the
Sierra (AID-DLC/P~2132) 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 bene-
ficiaries, 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'EEE se on
women will be more limited in the short~-term, it will nevertheless
be significant, and women can be expected to perform a vital role
at almost every level of project activity. During the course of the

-

1/ 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 snil and water samples and plant tissues.
Laboratory facilities maintained by tre MOA (Ministry of RAgriculture)
which will be used by 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 avai.able 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
DGMA to work on this project.

Additionally, temporary field workers that will he
hired L+ the DGA for planting and harvesting the various study and
demons.cration crops will be predominantly 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.
llowever, since the project itself focuses on research, (and subse-
quent demonstration), it will not be possible to undertake project
specific economic analysis until the resezilh is actually adopted
by the intended target small farmer beneficiaries.

Tne following are illustrative examples of types of econ-
omic analyses and cconomic 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.

Examglg_l

A hypothetical irrigation demonstration could tzke place in
a commercial field of corn. This site could be fairly uniform in



- 32 -

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 1l2-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 irrigatel by
the farmer according to his reqular 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 obitained with
very little additional investment in time or financial rescurces 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/

Farmer's Demonstration
_plot plot
9.3 8.6
8.7 9.0
9.7 9.2
8.5 8.9
2.9 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.C 9.5
6.4 10.
(5.66, 0.23) (9.20, 0.30)

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

TAB/USU project obserations made in Chile's Aconcagua Valley
indicated that a serious problem related to irrigation crop production
was the very slow water intake vate 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 the soil by plowing. This had *he 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 3B%. This increase ir yield
reflected the increased water availability which resulted from an
improviment 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, ushould have been a standard practice.
The added manageme) - 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 subsequent seasons thus bringing a greater depth
of soil to the optimum water holding capability.

Examgle 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 recommended, 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 gg/ha. for
the period 1967-70. Total production cost per hectare, excluding
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nitrogen fertilizer, was E° 4,251, The corn yield results were

evaluated in terms of production costs. Figure 1 shews the relation-
ship 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 producticn are nearly equal at the O-nitrogen
level. At the 100 kg. of N per hectare there was an increase of 64% in
yield of corn with only a 5% increase in production costs. Aat 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 yields
Presented here were cbtained not only under controlled experimental
conditions, but also under existir conditions of private farms and
agrarian reform centers. While the program activities were limited
to corn in the Aconcagua Province, the recommendations may be applied
in the other corn producing areas, and many of the ;management techniques
can be applied tv other crops as well.

Examgle 4

Experiments in E1 Salvador and Brazil show that on certain
soil types yields on corn were being depressed by 124 to 44% below
the optimum possible by over irrigation which was eliminating the ef-
fectiveness of valuable nitrogen fertilizer in the root zone. The
amount of yield depression was yreatest (44%) where less nitrogen
fertilizer had been applied. Once this problem was made apparent. to
the farmers and technicians in the area, adoption of bLetter programs
of managing the timing and amount of irrigation at essentially no
additional cost to the farmer provided increased yields.

The research and demonstration brogram contemplated under this
On-Farm Water Management Project will verify in Peru thesc and others
examples of cocrowic increase in agricultural producticn, and will make
the improved water nanagement practices available to the small farmer.
The results of this program will also provide the means of making more
precise economic analyses of the effect of improved practices on the
future agricultural production for any region in Peru being considered
for more development inputs.
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Fiqure 1 to Example 3
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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 GoOP 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.

e’

The Organic Law of the Agricultural Sector places the DGA in
charge of the preservetion, conservation, and utilization of water
resources and preservation of agricultural lands. Specific objectives
of the DGA are: 1) the efficient administration of water and land
resources; ii) rehabilitation and preservation of agricultural soils,
ind 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 Zzonal 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 implement: 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 smalli scale irrigation systems. These
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activities are intended to contribute to increasd food 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 craftsmen),
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 hie other technical rasponsi-
bilities.

During the past several yvears, the DGA has demonstrated
excellent collaboration with a high degree of coordination with usdJd
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 responsibili-
ties for the Project will reside in its Rural Development Office. The
Chief Rural Development Officer has been designated Project Manager.
He 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.S5. and arrangements for
participant training will ke 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 Progress and )
planned implementation are to be measured. The more critical miiestones
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 Action Inception Agent
May 77 1. Site for Huancayo Research/
Demonstration Farm selected -8 DGA
2. Huancayo Irrigation System
designed -6 DGA
3, Carflete irrigation systems
designed -5 DGA
4, Construction of irrigation
systems at Caflete and Huancayo -4 DGA
5. Initial corn crop planted at
Huancayo and Caflete to remove
residual nitrogen fram inter-
action (I.S.) study areas -3 DGA
*6, ProAg signed 1 USAID/GOP
Jan. 78 Expected initiation of activities
under On-Tarm Water Management
Project
*7. Field staffing complete at all
sites 1 DGA
*8. Annual Work Plans developed for
all sites 1 DGA
9. Corn harvested from 1.S. plots
in Huancayo and Cafiete 1 DGA
10, I.S5. planted in La Molina 1 DGA
11. I.s. planted in Huancayo and
Carfiete 2 DGA
12. lst.Demonstration crops planted
in Huancayo and Caflete 2 DGA
13. La Molina I.S. harvested (lst.
harvest) 5 DGA
14. Huancayo and Caflete harvested (1st) 6 DGA
15. Replanting all sites 7 DGA



Time (in months

from Project Responsible
CY 1977 Action 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
pbrepared 12 DGR
22, Planting all sites 12 DGA
CY 1979
Jan. 79 23, Analyses of data and technical
reports 13 DGA
*24. Second annual Work Plans
developed 13 DGA
25, rirst Annual “valuation/Report 14 DGA/USAID
26. Second lField Days 15 DGA
27, Small rarmer field trials
! established 16 DGA
28. Harvesting all sites (3rd.) 16 DGA
29, Plant all sites 17 CGA
30, Analyses of data and technical
reports 18 DGA
*31. Second group of extension
bulletins and regional irriga-
tion manuals brepared 19 DGA/USAID
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Time (in months)

from Project Responsible
Cy 1979 Action Inception Agency
32, Third Field Days 20 DGA
33. Small farmer 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 Annual Evaluation/Report 27 DGA/USAID
*39, Third group of extension bulle-
tins and irrigation mamals 29 DGA/USAID
40. Fourth Field Days 29 DGA
41. Small farmer field trials
established 30 DGA
42. Harvesting all sites (5th) 30 DGA
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 'USAID/DGA
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'The 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/Demcnstration Farms, and 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 Loogical 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 monitnred 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 proposeé 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 Cafiete 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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7 .
Introduccién .- incluir la desciipcién del suelo.

Obieﬂvos. -

1. Determinar la relacién agua y fertilidad més apropiada para cultivar la papa
en suelos .

2. Servir como demostracién de las interacciones envueltas con las variakles de
agua y fertilidad,

Disefo Experimental. -

Este seré un experimento de interaccién de humedad y fertili--
dad, con un disefo factorial completo, en bloque, randomizado con parcelas divi-
didas. El cultivo seré la papa, y la variedad y el ndmero de plantas ser§ el desig-
nado por técnicos del Centro Interngcional de la Papa. Los tratamientos de hume-
dad serén cada parcela completa, 4'h Bque- » siendo las dimensiones de cada ung
deellasde 4.32m. x 60 m. Llos tratamientos de fertilizante nitrogenado serén
cada subparcela, y las dimensiones de cada una de ellos serd de 4.32 m. x 12 m,
Los niveles de fertilizante nitrogenado serén 5,

Tratamientos de humedad ., -

El riego serd por surcos, y el agua en los tratamientos de hume
dad serdn medidas a la entruda de cada parcela empleando sifones calibrados, y -=
también a la salida empleando un Parshall flume. La cantidad de agua o aplicar-
se serd la cantidad calculado necesaria para humedecer el suelo hasta una profundi
dad de 45 cm. en capacidad de campo. B

El primer riego después de la siembra serd uniforme para todas
las parcelas. Cuando ei grado de humedad esté en su capacidad de campo, los rie
gos seran aplicados de la siguiente manera: -

Tratamiento N°I .- El agua serd aplicada a 0.2 atmésferas.
Tratamiento N2 .- El agua seré aplicada a 0.5 atm@sferas .
Tratamiento N3, - El agua serd aplicada a 2.0 atmésferas.
Tratamiento N°4.~ El agua serd apliceda a 15 atmésferas.
La tensién de humedad del suelo serd determinadq en fodos los
tratamientos mediante el uso de una sonda emisora de neutrones para medir la hume-

dad del suelo hasta una profundidad de 45an.

Tratamientos de fertilidad.- Durante la preparacién del terreno para la siembra de
la papa, Tos ferfilizantes serén aplicados ai voleo en forma uniforme sobre el area de

cada subparcela dividida (4,32 x 12 m).  Estos serén aplicados de acuerdo a las s~
guientes proporciones:

F lacié «Cant. / Hé. Kg. de fert -
Clase —=moacion S pgrce a tfirvf'c/iigc
Fésforo Superfosfato triple (46%) ‘50 Py05 1.690

Potasio Cloruro de Potasio(62%) 163G Ky 0 3.780
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Ni trégeno Urea (46 %)

Tratamientos (1) ON 0
(2) 75N 0.845
(3) 140 N 1.690
(4) 225 N 2.53
(5) 300 N 3.381

Antes de la aplicacién de los fertilizantes, el lote experi-
mental seré cuidadosamente medido, y cada esguina de los subparcelas dividi-
das serén marcadas con estacas., '

Los fertilizantes serén pesndos o medidos usando un envase
que contenga el peso exacto del fertilizante requarido para los tratamientos res
pectivos de las subparcelas, colocéndose en bolsas, individuales de papel o plas
tico marcadas por tratamiento. Las bolsas de feriilizantes sergn luego roloca~
das en las éreas de las s:bparcelas marcadas con las estacas de acuerde con el |
diseflo randomizado que se adjunta. Luego se harg un chequeo para asegurar -~
que las bolsas individuales con fertilizantes estén colocadas apropiadamente an
tes de que el fertilizante seq aplicado. -
Sembriq - Luego de qu= el terreno haya sido preparado para la siembra , es~
tando ef suelo firme ( no compacto ) . ysin que causarlan répidas pérdidas de
humedod por evaporqcidn, se narén los surcos con un distanciamiento de 72 cm. .
entre ellos y , 10 cm. de profundidad . Las semiltas de Papa serén colocadas
en surcos aproximadamente 20 Cm, de distanciamiento entre ellas . Luegose
harén los surcos empleando e! mismo eowipo, y con un distanciomiento de exac-"
tamente 72 cm . entre surcos, y estos se harén de ta! manera que cubran las semi
Has de papa con cerca de 15 cm. de suelo, y dejando surcos adecuados para el
riego.

Control de Plagas y Enfermedades . -

Las plagas de insectos y enfermeda-
des seran controlgdas durante el ciclo vegetativo del cultivo empleando métodos
y materiales recemendados por técnicos calificados del Centro Internacional de .

la Papa.

Dates d tomarse, ~

Se harén observaciones periodicas en
{os diferentes tratamientos del cultivo, toles como, crecimiento de las plantas,
color de las glantas, marchitéz, incidencia de enfermedades si las hay, y damos
ocasionados por insectos, Los rendimientos serdn tomados, al momento de la co-
secha,de las zuatro rayas centrales de cada subparcela divididg nitrogenada, sin

considerar i metro de los extremos, y los pesos serén registrados de acuerdo a g
calidod de lo papa,
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“roject Title & Number-

“IMMARY

Prog . or Sector Goal: Thre trocder obic. ‘e to
which Y8 project contributes:

To increase the agricuvltural product ivity
and rncomes of Peru's rural pocr.,

T UNARRATIVE

Sub-Goal: To improve on-farm water
management practices amonyg small
farmers.

PRO ECT DESIGN SUMMARY
LOGICAL FRAMEWORK

cn=lUarm Water Management {52 7.0 ) iy

Mecsures of Gual Arloevement

=~ lncreasc o per carita vyt
producticy

- Increasc in per capita income Qinong
small farmers

Projcct Purpose:

To develop and demonstrate the validity
of alternative, improved cn-farm water
use management systems.

MEANS OF VERIFICAT.ON

= rationel statistics

' -

-4

Conditiors that will indicate putpose has been

achieved: End of project status.

- B3 rescarcl/demonstration farm
sites functioning with adeyquate
Ludgets/star s

= Increase in ciricicney ot water uvse
in project area (Improvement of
trrigation cfficiencics)

- Average ilrcrcase of crop yiclds in
project arcas

- Frojcci monitoring

~ Agrariin Zonal Offices data

- DGA rewrds

RIEY B

Lote of Preymoe
Foom FY T FY
Toro' U ¢ Flading S497,000

: ApFTT T

e Pre, e

MPORTANT ASSim: 710WE

Assmptians for ackimvirg goui targers

= No najor ratural disagters in
pProject arca

= Continued political srabality

- Continuved CGPF emphasis on agri-
cultural sector development .

—— e e A
Assumptions for achieving purpose :

= Continued MinAj/DCGA and GO.P
priority s ipport for srall farmer
irrigatijon in.p:ovnmonv/r_-xpansion.

Outputs:
—Continuous demonstration of improved ir-
rigation water management orn i€/ Ressaareh/
Demonstration Farm sites.

-Water/fertilizer combinations cstallished

= Irrigation water reaquiterents ranuals
published

= Technical irrigation/water managemen!

© data generated

= Extension bulletins doveloped

~ Establishwent of farmer ticld trials

Students and ctherstrained at IGA res./

demonstration larms

- Promotion of alternative eneryy sources
for water movement, c¢.qg. jras tlew,
windwills, etc.

Magnitude cif Outputs:
= 3 rescarchi/demonstration farms: La
“olina, Muancaye and ranete

= 2C4 applicd/resecarch/dersonstrat ion
studics prirary crops suclh as
potatoes, corn and sovbean (includ-
ing, 1% in-depth iuceraction re-
seach studies)

=« irrization ranuals, 9 applied re-
search reports

- 3C externsion bulleting prepaced
~ 54 Jarrer lUield trials

= 75C~1C0C tratned

- BGA tecm records

- MinAg confirmation

Assumptions for cchieving outputs:
=~ Continued local level institutional
Support

- Continued University/technical
scheool student interest

= BGA and AID inputs indicated helow

Inputs: Implementation Target (Type ond Quantity} Assumptions for providing inputs:

RAIp: 1978  Puture Years Total

US technicians 189 308 497 - T.Jject menitoring - AIl'/w hackstopping
Equipment and materials - GOP reords ~ UsU bhackstopping

Training - Timely GOP and AID btudgetary
Other and staff{ suppert

DGA: 70 140 210

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

ment and materials




COUNTRY PAOJECT %O, PROJECT TITLE
PERU 527-0170 Jn-Farm Water Management

DATE E

CRIGINAL APPROVED

REVISION # ______

PROJECT PURPOSE (FROM FRXERBNESGEX 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
CPI DESCRIPTION AGENT DATE
1. Project Agreement signed USAID/DGA 1/78
2. Adequate field staffing at 3
Farm Research/Demonstration
sites DGA 1/78
3. Annual Work Plans developed for
the Farm sites DGA 2/78
4. Analyses of data frem 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 Anaual Work Plans developed DGA

CPI DESCRIPTION

11. Third group of extension
bulletins prepared

12. Final Project Evaluation

ACTION
AGENT DATE

USAID/DGA 5/80

1/81

~6h-
D XENNY

AID 1020-38 (6-76)

CRITICAL PERFORMANCE INDICATOR (CPI) DESCRIPTION




COUNTRY PROJECT NO. PROJECT TITLE DATE ORIGINAL APPROVED
PERU 527-0170 On-Farm Water Management @REVIS!ON .
FY —
OR
cyY .
1978 1979 1980
MONTH 5 - . 5 o o o
: > + - U Dy 2 (S Y >y 4+
C,QMH%:MmQU>U:,QHH>.CHm04U>OC,DHH>~1QHU\Q¢4J>05
o 0 o J 3 0 0 9o ¢]lwm o 4o o w Q
_D&«zaghhn:mozmr:f_v.zxczé’%2%8233&%2‘%3%55“59"2::'1
0 12 24 33
PRIOR . ‘1
ACTIONS First extep- ) ) . m&Tom
sion bulle Irrigation Second group gf Third group of
tins pre- Manual extension bulletins extension bulletins
pared prepared prepared prepared
Analyses of data 4 c 2 9 n
from 3 interaction
tudy areas/and pre-
paration of tech-
nical reports
2 Adequate . N
field staf- Sm:ali farmer field Y2
fing at 3 6 tria undertaken Final
Farm Project
rons. Evaluatior
sites
/
3 8 0
1 Annual Work Plans Second Annual Work Third Annual Work 1
ProAg developed for. Plans deveinped Plans developed "c’;
. the Farm gites !
signed
ANALYSIS SCHEDULE:
PROGRESS VS FINANCIAL
EVALUATION SCHEDULE X X

AID 1020-35 (6-76)

CRITICAL PERFORMANCE INDICATOR (CPI) NETWORK
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ANNEX D

AID PROJECT STATUTORY CHECKLIST

FOR

ON-FARM WATER MANAGEMENT

Prepared

Anril, 1977
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O, . TFPECTIVE DATE o PkeEwe. )

3:11 November 19.'1976 6C{1)-1

6c(1) - COUNTRY CHECRLIST

Listed below are, first, statutory criteria applicable %enera1ly to FAA funds, and then criteria
H

applicable to individual fund sources: Development As

funds.

A. GENERAL CRITERIA FOR COUNTRY

1. FAA Sec. 116. Can it be demonstrated
that contemplated assistance will directly
benefit the needy? If-not, has the
Department of State determined that this
government has engaged in consistent
pattern of gross violations of ‘inter-
nationally recognfzed 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-
nensive 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 i{1legally within the juris-
diction of such country to U.S. Government
per€onnel or their dependents, or frum
entering the U.S. unlawfully?

3, FAA Sec. €20(a). Does recipient country
urnish assistance to Cuba or fail to
thke appropriate steps to prevent ships

or aircraft under 1ts fiag from carrying
czrgoes to or from Cuba?

4. FAA Sec. 620(b). If 1ssistance is to a
government, has the Scvcretary of State
determined that it is not controlled by
the international Communist movement?

5. FAA Sec. 620(c). If assistance is to
government, 1S the government liable as
debtor or unconditional guarantor on any
debt to a U.S. citizen for qoods or
services 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). If assistance is to
a government, has it {(including government
agencies or subdivisions) taken any action
which has the effect of nationalizing,
expropriating, 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?

stance.and Security Supporting Assistance

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 itsg capacity to control narcotics traffic
and ig 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 requiraments
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 0il Coxrp. Negotiations

are continuing and a resolution is expected
shortly.
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A

7.

12.

13,

fAA Sec, 620§f!i App. Sec. 108. Is
recipient country a Communis country?
Will assistance be provided to the
Democratic Republic of Vietnam (North

Vietnam), South Vietnam, Cambodia or Lass?

FAA Sec. 620‘1). Is recipient country in
any way involved in (a) subversion of, or
military aggression against, the United
States or any country recefving U.S,
assistance, or (b) the planning of such

subver;ion or aggression?

FAA Sec. 620‘!}. Has the country per-
mitted, or failed to take adequate
measures to prevent, the damage or
destruction, by mob action, of U.S.
property?

FAA Sec. 620(1). If the country has
ailed to Institute the tnvestment
guaranty program for the specifie risks
of expropriation, 1uconvertibi]1ty or
confiscation, has the AID Administrator
¥ithin the past year considered denying
assistance to such government for this
reason?

FAA Sec. 620(0); Fishermen's Protective
Act, Sec. 5. It country has seized, or
imposed any penalty or sanction agqainst,
any U.S. fishing activities in inter-
national waters,

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

b. has complete deniql of assistance
been considered by AID Administrator?

FAA Sec. 620(q); Aop. Sec. 504. {(a) s

the government of thre recipient country

in default on interest or principal of

any AID loan 0 the country? (b) Is
country an defa.lt 2xceeding one year gn
interast or oroncioal on U.5. loan under
pregram for which App. Act appropriates
funcs, unless deot WAS eari pp disputed,

Or aporopriate steps taken to cure default?

FAA Sec. 620(s). what percentaae of
country oudget is for military expendi-
tures? How much of foreign exchange
resources spent on military equipment?

How mucn spent for the purchase of
sophisticated weapons systems? (Considera-
tion of these points is to be coordinated
with the Bureau for Program and Policy
Coordination, Regional Coordirators and
Military Assistance Staff {PPC/RC).)

No.

The Administrator has taken Peru's limited
guaranty program into consideration in
determining to continue to furnish asgsist-
ance to Peru.

(2)No deduction has been required.

(b) The Admini%trator 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.

Approximately 15% of the GOP's current
budget is allocated for military expend-
itures.
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8.

14,

15,

19.

FAA Sec. 620{t). Has the country severgd
plomatic relations with the United

States? If so, have they been resumed

and have new bilateral assistance agree-

ments been negotiated and entered into
since such resumption?

FAA Sec., 620(u). What is the payment
status of the country's U.N. obligations?
If the country is in arrears, were such
arrearages taken into account by the AID

Administrator in determining the current
AID Operational Year Budget?

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

FAA Sec. 666. Does the country object,.
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 program
und2r FAA?

. "FAA Sec, 687, Has the country delivered:

or received nuclear reprocessing or
enrictment equipment, materials op
technology, without specified arrange-
ments on safequards, etc.?

FAL Sec. U904, i, the country denied 1ts

§1fiZens whe rygnt 5roopportunity Lo
amigrate?

FUNDING CRITERIA 7R ICUNTRY

1.

savelooment Assisiance ountry Troteria

3. FAA Tec.  72:0. "7 . Have criteria
Keen estasiishad, ind Iaven inty yccount,
to 255255 commitment and oraarags of
country o offectiusiy cavalving the

aoor in deveicpment, on o such Yndexes as:
(1) smali-farm “ador :ntensive agri-
culture, 2} roaducza -nfant mortality,
‘37 oopulation growth, 15 2quality of

coceme distribution, ang C9) unsmployment.

. FAA Ses 2000y 07 4 (B See,
I P 2 -

208, ERAICTIEY D) cescribe exteat to

which country

(1, Ma<ing appropriate efforts to increase
food rroduction and improve means for
food storaane and distribution.

(2; Creating a favorable climate for
foreign and domestic private erter-
prise and investment.

In March 1976 State/IO advised the follow-
ing with respect to Peru's UN obligations:
"The amount currently owed by Peru to the

UN is not sufficient to trigger the 620(u)
provision." * '

to:

Yes. The GOP has assigned priority to
these areas in its development plans.

The GOP has assigned high priority to in-
creasing food production. A Ministry of Food
was established in 1975 with responsibility
for technical assistance in production and
marketing of food crops. In the context of
its industrial reform program and its balance
~f payment management, the GOP is seeking
foreign and domestic private investments in
areas identified as being essential to growth.
(Also, see Item No. B.l1l.b.5.)
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(3) Increasing the public's role in the
developmental process.

~Programs in Industry (Industrial Law),
Fishing (Fishing Law), Mining (Mining Law),

Agrarian Reform, and Social Property are

(4) (a) Allocating available budgetary
resources to development.

(b) Diverting such resources for
unnecessary military expenditure and
intervention in affairs of other free
and independent nations.

especially designed.to achieve this objective.
-Sizeable poritions of the GOP's current budget

are being allocated to top priority programs in-

educational, agria ltural and industrial reform.
-See Item No. A.l3.

(5) Making economic, social, and political Tax collections have improved and land reform

reforms such as tax collection improve-
ments and changes in land tenure
arrangements, and making progress
toward respect for the rule of law,

has received top Government priority.
the press is Government managed.
regime has slowed the tendency toward

Much of
The current

freedom of expression and of the press, expansion of state enterprises, e.qg.,

and recognizing the importance of
individual freedom, initiative, and
private enterprise

(6) Otherwise responding to the vital
economic, political, and social cone
cerns of its people, and demonstrating

currently the GOP is selling the country's fish-
ing fleet back to private enterprises.

The reforms of the present Government are
founded on the principles of equity and

a clear determination to take effective activg participation for all Peruvians.

s21f-help measures.

c. FAA Sec. 201(b), 211(a). Is the
country among tha 20 countries in which
deveiopment assistance loans may be made
in this fiscal year, or among the 40 in
which development assistance grants
(other than for self-help projects) may
be made?

201(b)
211 (a)

d. FAA Sec. 1i5. Will country be No.
furnished, in same fiscal year, either

security supporting assistance, or

Middle tast peace funds? If so, is

assistance for population programs,
humanitarian aid through internationa)
arganizations, or regional programs?

Secur: "~ Sunporting Assistance Country

Certer

4. FAA Sec. 502B. das the country No.
engaged 1n a cansistent cattern of gross
violations of internatio-ally recognized

numan riqnts? (< program in accordance

Sth pol v of this Section?

b. FAA Sec. 531. Is *he Assictance to
be furnished =2 a friendly country,
organization, nr body eligible to
receive assistance?

Yes.

¢. FAA Sec. 609.
be granted so that sale proceeds will accrue
to the recipient country, have Special
Account (counterpart) arrangements been
made?

- Yes.

- Peru is among the countries in
which development assistance
grants may be made.

If commodities are to  Not applicable for this project.
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then project criteria applicable to individual fund

6C(2) - PROJECY CHECKLIST

Listed below are, first, statutory criteria applicable gemerally to projects with FAA funds, and

sources;

Development Assistance (with a sub-

category for criteria applicable only to loans): and Securtty Supporting Assistance funds.

CROSS REFERENCES: IS COUNTRY CHECKLIST UP TO DATE? IDENTIFY. HAS 'STAMDARD ITEM CHECKLIST BEEN

REVIEWED FOR THIS PROJECT?

A. GENERAL CRITERIA FOR PROJECT.

1.

App. Unnumbered; FAA Sec. 653(b)

(a' Describe how Committees on Appropria-
tions of Senate and House have been or
will be notified concerning the project;
(b) is assistance within (Operational
Year Budget} country or international
organization allocation reported to
Congress (or not more than $1 million
over that figure plus 10%)?

FAA Sec, 611{a)(1). Prior to obiigation
Tn excess of $100,000, 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?

FAA Sec. 611(a)(2). If further legis-
Tative action is required within recipient
country, what is hasis for reasonable
expectation that such action will be
completed in time to permit orderly
accomplishmen: of gurpose of the assis-
tance?

FAA Sec. 6li{pi; App. Sec. 101, If for
water or water-rajated land resource
construction, nas project met the stan-
dards and criteria as per Memorandum of
the President dated Sept. 5, 1473
(replaces Memorandum of May 15, 1962;
see Fed. Register, Yol 38, No. 174, Part
II1, Sept. 10, 1973)7?

FAA Sec. 611{e). If project is capital
— T ;

assistance (e.qg., construction), and all
U.S. assistance for it will exceed

$1 million, has Mission Director certified
the country's capability effectively to
maintain and utiiize the project?

(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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FAA Sec. 209 619. Is project susceptible
of execution as part of regional or multi.
lateral project? If 50 why Is project not
50 executed? .Information and conclusion
whether assistance will encourage .. ..
regional development programs... I - .
assistance is for newly independent
country, is 1t furnishee through muiti-
Tateral organizations or plans to the:
maximum extent appropriate?

FAA Sec. 601(a); and Sec. 201(f) for
eveiopment Toans). nformation an
conclusions whether project will encourage

efforts of the courtry to: (a) increase
the flow of international trade; (b) os-
ter private initiative and competitign;
¢) encourage development and yse of
cooperatives, credit unions, and savings
and loan associations; (d) discourage
monopolistic practices; (e) improve
technical efficiency of industry, agri.
culture and commerce; ang (f) strengthen
free labor unions,

FAA Sec, 601(b). Information and con-
cTusion on OwW project will encourage

U.S. private trade and investment abroad

FAA Sec, 612(b); Sec. 636(h). Describe
$teps taken to assure that, to the
maximum extant possible, the country is
contributing local currencies to meet

the cost of contractual and other
Services, and foreign currencies owned

by the U.S. are utilized to meet the cost
of contractual ang other seryices.

FAA Sec. 612(d). Does the U.S. own excess
foreign currency and, if 50, what arrange-
Mments have been made for its release?

B. FUNDING CRITERIA FOR PROJECT

1.

Development Assistance Project Criteria

a. FAA Sec. 102(c); Sec. M. Sec. 281la.
Extent to which dCtivity will (a) effec-
tively involve the poor in development,
by extending access to economy at lpcal
lavel, increasing labor-intensive pro-
duction, spreading investment out from
cities to small towns and rural areas;
and (b) help develop Cooperatives,
especially by technical assistance, to
assist rural and urban pocr to help
themselves toward better life, and other-
wise éncourage democratic private and
local governmental institutions?

The initial phase of thig Project wag
executed undar a regional project. It ig
now at a stage of intensive direct applica~
tion in Peru.

In that projec: activities will assist

The bulk of the AID project funds will
finance technicians from a u.s. University.
There will be some limited amount of
commodities, most of which will be
Procured from u.s, private enterprises.

No excess U.s. owned foreign currencies

‘are available in Peru. about 29% of

Project costs will be borne by the GOP.

No excess U.s. owned foreign currencies
4re available in Peru.

The project ig aimed at the small

fatmer and efforts whereby he wil]l learn
to improve his own well-being through
adoption of the simple methodologies ang
water/soil improvement packages developed
under thig Project.
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b. FAA Sec. 103, 103A, 104, 105, 106,
107. Is assistance being made available:
[Tnciude only applicable paragraph --
e.9.,a, b, etc. -- which corresponds tu
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-
ment or nutrition; if so, extent to
which activity is specific~11y
designed to increase prod.: civity
and income of rural poor; [103A]
if for agricultural research, is
full account taken of needs of small
farmers;

(2) [104] for population planning or
health; if su, extent to which
activity extends low-cost, integrated
delivery systems to provide health
and family planning services,
especfally 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 relevant, especially for rural
families and urban poor, or
strengthens management capability
of institutions enabling the poor to
participate in development;

(4) [106] for technical assistance,

' energy, research, reconstruction,
and selected development problems;
if so, extent activity is:

{a) technical couperation and develop-
ment, o.pecially with U.S. private

and voiuntary, or regional and inter-

national development, organizations;

{b) to help allaviate energy problem;

(c) research into, and evaluation of ,
economic develcpment processes and
techniquas;

(d) reconstructior after natural or
manmade disaster;

(e) for special development problem,
and to enable proper utilization of
earlier U.S. infrastructure, etc.,
assistarnce;

{(f) for programs of urban development,
especially small Jabor-intensive
enterprises, marketing systems, and
financial or other institutions to
help urban poor participate in
economic and social development,

The project is specifically designed to
improve the water/land use practices:of
the small farmer, with special emphasis-
on simple: irrigation practices suited to
small farms.

The bulk of the AID project finds is for vU.s.
technical assistance.: 0.5, technical assist-
ance will be provided through a U.S. univer-
sity.
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(5) [107] by grants for coordinated
private effort to develop and
disseminate intermediate technologies
appropriate for developing countries.

Cc. FAA Sec. Iloga)i Sec. 208(e). Is the
recipient country w ing to contribute
funds to the project, and in what minner
has or will 1t provide assurances that it
will provide at least 25¢ of the ¢osts of
the program, project, or activity with.
respect to which the assistance is to be
furnished (or has the latter cost-sharing
requirement been waived for a "relatively
least-developed" country)?

d. FAA Sec. 110(b). Will grant capital
assistance be disbursed for project over
more than 3 years? If S0, has justifi-
cation satisfactory to Congress been made,

and efforts for other financing?

e. FAA Sec. 207; Sec. 113. Extent to
which assistance reriects appropriate
emphasis on; (1) encouraging development
of democratic, economic, political, and
social institutions; (2) self-help in
meeting the country's food needs; (3)
improving availability of trained worker-
POWer in the country; (4) programs
designed to meet the country’'s health
needs; (5) other important areas of
economic, political, and social develop-
ment, including industry; free labor
unions, cooperatives, and Voluntary
Agencies: transportation and communica-
tion; planning and Fublic administration;
urcin development, and modernization of
existing.laws; or (6) integrating women
into the recipient country's national
ecunomy ,

f. FAA Sec. 281§b}. Describe extent to
which pregram recognizes the particular
needs, desires, ang capacities of the
peopie of the country; utilizes the
country's intellectyal resources to
encourage institutional development;

and supports civic education and training
in skills required for effective partici-
pation in governmental and political
pProcesses essential to self-government,

The GOP's direct Project contribution amounts
to almost 29% of Project costs. Funds for the
GOP's contribution will be requested by the
Ministry of Agriculture for inclusion in the
GOP's federal budget.

The AID grant funds are not for
assistance.

capital

The project places special emphasis on the
small farmers, individually and as members of
cooperatives, and therefore eénm urages self-
help participation at the local level in eccn~-
omic development. The efficiencies result-
ing from the small farmers utilization of
improved irrigation land pPrictices will

result in (a) increased food production,

and (b) self-help measures 1n meeting Peru's
food needs.

This project responds directly to Gov©

priority efforts *o expand and improve

the use of irrigation to maximive utiliza.
tion of scarce water resources an’ o

limited land base, thereby effecting inCreased
farm production. The project will also train
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. ZOlinZHAE and -(8); Sec. The project paper provides information on
Egl(:citivﬁ): giveareas;nangnpr;mué of es the economic and technical soundness of
contributing to the development: of the-pro?ect. The I?ro]ect is spe?lfically
aconomic resources, or to the increase of designed to establish demonstration sites
productive capacities and self-sustaining for conducting demonstration which will

economic growth; or of educational or . .
other institutions directed toward social serve as models for replication by small

progress? Is 1t related to and consis- farmers, thereby contributing to- self-
tent with other development activities, sustaining growth.

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 The total amount of local costs under the

effects of the assistance on U.S. economy, project is so small as to have negligible
with special raference to areas of sub- effect on the U.S. economy and insignificant

stantial labor surplus, and extent to adverse effect on U.S. balance of payments.
which J.S. commodities and assistance

are furnished in a manner consistent withs

improving or safeguarding the U.S. balance-

of-payments position.

2. Development Assistance Project Criteria
{Loans only)

(This is a grant project.)

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

b. FAA Sec. 201{b)(2); 201(d). Infor-
mation and 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.S5.) of
lending and relending terms of the loan.

c. FAA Sec. 201(e). 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
wil) pe used in an economically and
technically sound manner?

d. FAA Sec. 201(f). Does project papcr
describe how project will promote the
country's economic development taking
into account the country's human and
material resources requirements and
relationchip between ultimate objectives
of the project and aoverall economic
development?
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e. FAA Sec. zozfag. Total amount of
money under !oan which {s going directly
to private enterprise, s going to
intermediste credit institutions or
other borrowers for use by private
enterprise, is being used to f1napce
imports from private sources, or is
otherwise being used to finance procure-
ments from private sources?

f. FAA Sec. 620(d). If assistance is
for any productive enterprise which will
campete in the U.S. with U.S. enterprise,
{s there an agreement by the recipient
country to prevent export ta the U.S. of
more than 20% of the enterprise's annual
production during the life of the loan?

Project Criteria Solely for Security
Supporting Assistance

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

Additional Criteria for Alliance for

Progress

(Note: Alliance for Progress projects
should add the following two items to a
project checklist.]

a. FM Sec. 251(b)(1), -(8). Does
assistance take into account principles
Of the Act of Bogota and the Charter of
Punta del Este; and to what extent will
the activity contribute to the economic
or political integratior of Latin
America?

b. FAA Sec. 251(b)(8); 251(h). For
toanrs, has there Seen taken into account
the effort made by recipient nation to
repatriate capital invested “n other
countries by their awn citizens? Is
loan consistent with the findings and
cecommendations of the Inter-American
Committee for the Alliance for Progress
(now "CEPCIES," the Permanent Executive
Cormittee of the 0AS) in its annual
review of national development activities?

This is, not a Security Support Assistance
project.

(@) 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 - FYy 80)

Mission Recommendation:

Based on the Initial Environmental Examination, the Mission has con-
cluded that the Project will not have a significant effect on the
human environment and therefore recommends a Negative Determination.

The Latin America Bureau's Environmental Committee has reviewed the
Initial Environmental Examination for this project and concurs in
the tlission's recommendation for a Negative Determination.

Ad/LN Docision:

Pursuant to the authority vested in the Assistant Administrator for
Latin America under Title 22, Part 216.4a, Environmental Procedures,
an.! based upon the above recommendation, I hereby determine that the
proposed project is not an action which will have a significant effect
on the liman environment, and therefore, is not an action for which

an Pnvironmental Impact: Statement or an Environmental Assessment will
be required.

Assistant Administrator
for lLatin America

Date

Clearances:
LA/DR:
LA/Environmental Coordinator:

SER/ENG:
LA/DR:
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INITIAL ENVIRONMENTAL EXAMINATION (IEE)

Project Iocation: Peru

Project Title: On-Farm Water Mar \gement

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

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

1EE 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

Envyronmental Action Recommendead:

The USAID/Peru project committee for the On-Farm Water Management
project has undertaken a complete Initial Environmental Examination
(IEE) of the environmental impact aspects of the Project and has
arrived at a recommendation for a Negative Determination, as
indicated in the Threshold Decision section, of the 1EE.

Concurrence:
—_— s

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

LS

Lecgard Yabder
Acting Director
USAID/Peru

April 28, 1977
Date
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Examination of Nature, Scope, and Magnitude of Envirommental

ImEact

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 Univer-
sity (USU) has established a special office in the Ministry of Agricul-
ture for applied research and demonstration of on-farm water management
of small irrigation systems. Several demonstration sites have been
sclected and are currently being set up for conducting systematic
rescarch 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 USU and will expand and
str2ngthen the Government of Peru's on-farm water use demonstration
and ecxtension 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 clectricity for pumping and irrigating. Practical extension bul-
letins will be developed and disseminated.

The three locations where project demonstration sites will be
established and operated are at lLa Molina (adjacent to the National
Agrarian University) outsii- of Lima, Carfiete, 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
ficlds of soil physics, biometeorology, field plot technigquas and
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exLcnsion 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
sclected 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 wWater (DGA). The DGA will
assign to the project four full-time counterpart irrigation engineers,
three demonstration farm engineers and other technical personnel and
ficld assistants.

b. TIdentificati-n and Evaluation of Environmental Impacts

The project basically entails technical assistance related
directly to research for generation of technical data, training, and
demonstration for improved land/water utilization. Its main concern
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 limitec essentially to
a small amount of irrigation works at the project research demonstra-
tion farm sites. These constructions will be so small as to have
very limited, if any, cffect 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
conditiens.

To the extent thiz project primarily deals with training and
demonstration there is little direct impact per se on the environment.
Therc are, however, considerable indirect, longer-term impact's on the
environment as a result of the irrigation practices expected to be
adopted by small farmers exposed to the project. The elements within
the project where these impacts are likely to become signitficantly
measurable are mainly in the areas of land use, water quality, and
natural resources. (See Impact Identification and Evaluation Form,
attached to this Annex.) With respect to all three areas, potential
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 c¢nable more land to be irrigated. The cifects of
periodic drought in the sierra can be reduced by promotiig the
concept of supplemental simple irrigation. Management of water
resources in the Huancayo area will be uscd to reduce the effect of
frost damage where practical. The incidence of plant and animal
discase will also be reluced through improved management of water
conditions on the soil. Finally, it should also be pointed out
that water use methodologies and practices introduced under the
project will be ap) iied primarily on small farms; large scale irriga-
tion is not contemglated. In the unlikely evernt that a newly intro-
duced praciice is isused by a small farmer, any adverse effects would
likely be :imite 1o his small plot of land.

Likewise, the impacts of the project on land usc and soil
amoderate~to-high) arce expected o ba favorable., Control of wa.lor
flows and proper applicaticn of water for irrigation will help
promote oil conservation and stem soil erosion which is a special
Problem in the Sicrra. The development and application under the
project of irrigation system desi<ons that maximize efficiency of
water application accovding to so.l type, crop, etc. will lead not
only to better conser.=d but also more produactive soil.

II. Recommendarion for Envivomrental Action

The namure and scope o1 the On-Farnr Water Management project have
been thorow:aly considered with respect ©o the criteria cottained in
the Impac: Zdentafico lon and Evaluation Form (Attached to this Annex)
with the cepclug:on chat the project will have favorable impacrts on
the state of watcer and soil conditions in Peru, with little if any
pctential negative impact on the environment.

Threshold i . cisicn: For the reasous cited above, the Mission
belicves that no Turther envircnmental study is necessary and therefore,
recommends a Negative Determination.
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Attachment to Annex P
Initial Environmental
Examination (IEE)

IMPACT IDENTIFICATION AND EVALUATION FORM

Impact
Identification
and Evaluation 1/

A. LAND USE

1. Changing the character of the land through:

a. Increasing the population N
b. Extracting natural resources N
€. Land clearing N
A. Changing soil broductivity capacity M/H
2. Alterinyg natural defenses L
3. Foreclosing important uses N
4. Jeuvpardizirg man or his works N

5. oOther factors
- S01. 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

1/ Use the following svmbols:

- NO environmental impact

- Ezttle env.ronmental impeact
Moderate envirommental ir pact
- High environmental impact

- Unknown environmental impact

CEXRXp=
i
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ATMOSPHERIC

1. Air additives
2. Air pollution
3. Noise pollution
4. Other factors

NATURAL RESOURCES

1. Diversion, altered use of water

2. Irreversible, inefficient commitments

3. Other factors
- Conservation of water
CULTURAL AND SOCIO-ECONOMIC
1. Altering physical sysmbols
2. Changes of cultural traditions
3. Changes in population
4. Other factors
HEALTH
1. Changing a natural environment
2. Eliminating an ecosystem
3. Other factors
GENERAL
1. International impacts

2. Controversial impacts

Impact

Identification
and Evaluation

NONE

M/H

M/H

NONE

NONE
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Impact
Identification
and Evaluation

3. larger program impacts M

4. Other factors 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 &monstrate the validity of alternative,
improved water use systems for increasing agricultural Pbroductivity on
small farms. Specifically, the Project will assist the Ministry of
Agriculture's, Directorate General of Water (DGA), to:

4. 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

€. Demonstrate the effects of imp:cved water management practices
on water use and crop product? .,

This will be accomplished by the installation of three Research/
Dcmonstration Farm sites (at La Molina, Cafiete, 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.





