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»DPROJECT AUTHORIZATION

Name of Country : Perd

Name of Project : Soil Conservation

Number of Project: 527-0220

l. Pursuant to Section 103 of the Foreign Assistance Act of 1961,
as amerded, I hereby authorize the Soil Con-ervation Project for
Perd involving planned obligaticns of not to exceed $1,000,000

in grant funds over a J-year period from date of authorization,
subject to the availability of funds in accordance with the A.I.D.
OYB/allctment process, to help in financing foreign exchange and
local currency costs for the project.

2. The rroject consists of institutionalizing a Government of Perd
soll and water conservation system, promoting coil and water conser-
vation technical development in Peru, and carrying out a demunstra-
tion soil conservation activity.

3. The rrnject agreement, which may be ncantiated ard euecuted by

the Ofricers to whon such authority is delegated in accordance with
A.I.D. regulations and Delegations of Authority, shall ke subject o
the follswing esderrtial terss, covenants and major conditions, %oqether
vith cuth sther terms and conditiors as A.1.D, may Joen aLbronriate.

4. a, Source and Crigin of Gzod;s and Services

Goods and services, except for ocean shipping finanzzd By ALILD,

under the proyict, <hall have thel. source and origin in Poruy

or in tne United States, except 25 A I.D, may ocherwise agree

in writing. 7Ocean shizping financed Ly AJT.D. un:er the project
shall, excent ay ALILD. imiy otherwite angree in wvriting, Lo
firanced only on {lag vessels of the Unlted States.

Conditinns Precedant ¢a Dichursement far Prosics Jevivwition
rapg tor the loano-lorm U5, Tooanical Advvior
Project Tear Lo wdery

Prior o ane lisburaement, or the laguance of any commit.e Nt
docurenty utiler the Project aurec=ent for Protect activitleds ather
than convrsoany for ohe long-tern 0. woechnizal advisor and

the Paruvian jroye st teanm Yeader, 2ory ahall farnial 1n foum

Ant sehitance satiafactory to ALTLDL:

{a) Ar operational plan tor e 11fa of the Provecs;

(B A e tamed yplan far the pravision of pomuire) countare

2Art preercane ]

c., Cordloicn Procedont £a DMiapuracanerr for Pilat Mo=mopnatratinn
ok d L] xxl
AL w}"l‘;&-
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Prior to disbursement, or to issuance by A.I.D. of documen-
tation pursuant to which disbursement will be nmada, for the
pllot demonstration activity under the Project, Peru will,
except as the parties may otherwise agree in writing, furnish
to A.I.D., in form and substance satistactory to A.I.D., a
detailed plan describing activities to be carried out in thae
area of the pilot demonstration activity.

d. Covenants

Perd covenants:

(a) to provide necessary financial and technical resources
after the termination of A.I.D. financing of the project
to provide for the continuing ranagement and iimplementa-
tion of a soil and water conservation system for Perq.
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I. SUMMARY AND RECOMMENDATIONS

A. Recommendation

That a Grant in the amount of $1.0 million be authorized to
the Government of Peru to be incrementally funded as follows:

FY-80 = $200,000
FY-81 = 513,000
FY-82 - 287,000

B. sSummarv Project Description

Watershed management and soil conservation activities in
Peru are the responsibility of the Ministry of Agriculture and Food
(MinRg/G) and within the Ministry, of the General Directorate of Water
and Soils. The vroposed three-year project will develoo and consolidate
within thig Nira~tnrate the Institutional infraestructure for a national
Soil and water conservation svstem. This national conservation system
will, in turn, develop conservation technoloagy for dissemination to the
small farmer of Peru, thereby easing production risks, increasing land
use potential, and most importantly, maintaining long lasting use of a
basic natural rasource.

Project activities will include: (1) establishment of national,
regional, and zonal soil and water conservation offices; (2) eatablishment
of a 400 hectare nilot area to test conservation practices and to serve as
a demonstration site for training; (3) quantitative assessment of field
tests of various conservation methods and development of a conservation
program for small farmers; (4) development of a spacific soil and water
conservation technical guide for GOP opersonnel enccempassing practice stan-
dards and specifications for various conservation methods; (5) development
of technical manuals, and bulletings covering criteria and standards for
pPlanning resources, studv, design, and implementation of conservation
practices; and (6) the training of approximately 200 technicians throuah
formal and on-the-iob-programs.

Total estimated cost of the project 13 $1,340,000, of which A.I.D.
will provide 31,000,000 in arant funds and the Government of Peru will pro-
vidy $340,000, a counterpart contribution amounting to 25% of the total
cos:.

The PID, submitted to Washington originally propcsed a funding
leval of US32.0 million but, as a result of hudaet cuts wvroject funding
has been reduced to 51,000,000, The main focus of the protect to develaop
the institutional infraestructure for a naticnal congsarvation ayatem {a
unaffected, but the project will be limited to only one demonstration area,
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that in Cajamarca. The pilot in the high junale area of San Martin
has been eliminated under the project but soil conservation activities
for the high jungle area will be carried out under the Mission's Sub-
tropical Land nradect.

c. Summary Findinds

The project committee has found the Projact to be technically,
administratively, economically, socially, and financially, feasible and
consistent with the development objactives of the GOP and those objecti-
ves set forth in USAID's CDSS document. These analysis of the overall
Project are found in Section III of the Project Paper.

D. Summary Financial Plan

SOIL CONSERVATION

SUMMARY FINANCIAL PLAN
(Thousands of U.S. Dollars)

A.I.D. GOP TOTAL PERCENTAGE
FX Lc Lc

Technical Assistance
Foreign 320.6 - 50.0 370.6 27s
Local - 236.3 30.0 266.13 19%
Demonstration Site and
Development of
Publicacions 20.0 180.0 150.0 350.0 268
Comnoditirs 55.0 12.0 50.0 117.0 8y
Participant Training 3.0 - - 3.0 1%
Sub-Total 398.6 428,13 280.0 1106.9
Inglation (15%) and
Contingenciaa (%) 79.9 94.2 60.0 233.1 178

TOTAL 477.5 522.5 340.0 1340.% 1C0s

754 25% 1008



PART II. PROJECT BACLKGROUND AND DESCRIPPION

A. Country Sett{gg

The availability of land suitable for agriculture in Peru is
extremely limited. Most of the areas suitable for intensive aqricultu-
re (less than 3% of the country) are already under cultivation; most
of the lands not in crop production and with agricultural potential are
either in the high jungle (with high costs of access and clearance) or
are in the marginal c.ass. The ratio of toutal croplands actually har-
vested to total rura. population is less than 0.35 hectares; this varics
from 0.5 - 1.0 hectares on the Coast to as low as 0.1 - 0.2 hectares in
the major Sierra departments (Puno, Cuzco and Cajamarca) .

The Sierra accounts for well over half of the cultivable land
in Peru, but, except for a few valleys with permanent streams, it is an
unfavorable environment for agriculture. Bafore the colonial era, the
Inras had terraced large areas, but after the conquest terrace maintenan-
ce was abandoned. This and.ubsequent deforestation, accelerated erosion,
and large arsas have been permancntly lost. Additionally, under half of
the svailable agricultural lands are used for crops, while the remainder
are used for grrzing, mostly under marginal conditions since steep slopes
and unimproved pasture prevail over most of the Sierra. Crop farming is
extremely difficult, risky and generally limited to one short qrowing
season from about November to March. Desides severa topography, rainfall
is limited (distributed arratically witi.in and between years) and low
seasonal temperaturcs impoge a constant risk of frost. With low and
gradually deteriorating so0il fertility conditions, fallow perisds have
lengthened and now reach up to 5 to 7 years. At altitudes above 3,700 m,
agricultural conditions become even more difficult. Yields of the major
crops fail by as much as 40% and only sheep and criollo cattle can with-
stand the altitude. Beyond 4,200 m. only llama, vicuia and alpaca can
survive. Around one-third of Peru's population makes its living {n the
rural aterra and over one-fourth of these live at altitudes above 3,500 m.
practici.g a type of farming which is of‘en raferred to as primitive, but
could equally well be qualified as ingenioun, givan the precarious resour-
ca base., Given theas difficult conditions any increase in production in
the aierra will have %o come from improved pas®.re and livestock manage-
ment, more and becter managed small - scale irrigation works and the
successful tranafer of production technology including use of fertilizers
and improved seeda,

Tha Ceja des Selva area qenarally hans aotla of hettar qualiey,
although communications with thae reat of the country ara axceedingly
difficult. The araa doeu offer more potentfal for axpanaion of tha
agricultural front.er in arean like the Huallaga Contra! and the Pichige
Palcazu snttlement zanes. Howevsr, this araa aluo suffers {rom somg of
the 4ame 401l conanrvation and water managemant problems as does the

siorra areas and would thus benafit from similar lmproved practices.




B. Background
l. Past Soil Conservation Activitiaes

S0il conservation activitias in Peru began in 1943, when
the Interamerican Cooperative Sarvice for Agricultural Production (SCIPA)
was organized. Activities carried out at that time included soil studies
and extension of soil conservation practices at national, regional and
local levels. During the years 1943 - 1972 although the GOP was not able
to establish Soil Conservation Districts nor develop a strong grass-roots
conservation system, the increasing level of activities carried out
established the basis for future programs.

By the end of 1972 it became clear that a completely new
organizational structure wag required and a new organization was created
in the Ministry of Agriculture, the General Directorate of Water and Irri-
gation (DGAI). Personnel from the Center of Drainage and Land Reclamation
(CENDRET) , a special center created at the National Agrarian Universicy
(UNA), were transferred to the Ministry of Agriculture to form this unit.
Likewise, engineers from the former Ministry Sub-Division of Soil Conser-
vation were transferred to the Directorate General of Forestry and Wild-
life to work on land classification.

In 1973, the Ministry of Agriculture created DIPRECO l/.
DIPRECO was crqganized with three Sub-Directorates: Watershed Managenent,
Drainage and Land Reclamation, Agronomy and Hydraulics Structure. DIPRECO
initiated twe major soil and water infrastructure projects: PLAN REHATI
with financing from the World Bank and PLAN MERIS with AID financing.

Plan MERIS was organized as a rational way of bringing techanical assis-
tance to small farmers {n the highlands for the development of amall irri-
Jation schumes.

In 1977, DIPRECO initiated a watershed rianagement project
currently operated by the Gencral Directorate of Water of the Ministry
of Agriculture. The project emphasizes tha develcprent of the total
surface of the watershed and has had substantial experience in soil con-
servation activities. It buildas on the Ministry's objective to aid far-
mers in the highlands developed before the PLAN MERIS started,

Beaides the activities of the DGAS and the National Agrarian
University listed below, it 13 alac important to streas the work of the
National Tachnical University of Cajamarza at Aylambo, Cajamarca in de-
veloping a model for integrated watarshed developmant and management in
the Cajamarca reqion, as wall as the activities of the Reqional Diractor
of the MAA in Huaraz on watarshed management,

During thig aame portod the role of the Natinnal Aqgrarfan

1/ At the same tima, in 1973, the Departmentys of Managemont and
Conmsarvation wors craated as part of the water Jdiatricts orgqa-
nizationa. DIPRECO has suparvised the davalopment of theso
dapartmants,


http:managem,.nt

University also developed. Thus, in 1959 the National School of
Agricultura "La Molina" (ENA "La Molina"), the first agricultural
engineering post-graduate trainirng center, was organized. For the
first time students were offered coursas on irrigation, drainage,
hydrology and soil conservation engineering (students from this program
were sent to the coastal irrigation project in San Lorenzo for field
practice). In 1961 the National Agricultural University of "La Molina"
was created (to replace ENA "La Molina"). The first faculty of agri-
cultural Engineering was organized with four academic deparments:

Farm Machinery, Rural Planning and Construction, Food Processing, Irri-
gation and Soil Conservation. In 1963, the Academic Department of Soil
Conservation was organized, and the following year a Soil Conservation
Program was also started. Since that time courses in erosion control
and watershed management have been offered reqgqularly at La Molina.
Beginning in 1966, the Academic Department of Irrigation at La Molina,
initiated a program of Drainage and Land Reclamation, and in 1969 the
Academic Departments of Irrigation and Soil Conservation were combined
into the Department of Land and Water Resourcas (DRAT). At the present
time, the activities of the Soil Conservation Program of "La Molina"
which are restricted to teaching, are principally carried out by the
Department of Soila (Program of Agrcnomy). Courses on Soil Conserva-
tion Engineering and watershed Management are offered by DRAT and
courses on Soil Conservation (Cultural practices) are given by the
Agronomy Department's Soil Division.

2. current Status of Soil Conservation Activities

At present, soil conservation activities at the national
level are a part of the reqular activities of the Directorate General
of Water and Soil (DGAS) through ita Watershed Management Directorate
which has two Sub-Diractorates: wWatorshed Analy=is and Soil Conservation.
At the regional level, the soil conservation activities are implemented
under the Sub-Directorate of Wator and Sotls of each of the MinAq/F's
Reqional Aqricultural Offices. At the local laval, the Technical Ad-
ministration of the Water Districts of each zonal MinAg/F OfZica haa a
Department of Management and Conservation of Water and 5Soils. In qeneral
these orjani:zations are weak and are not cperating efficiently. Thus,
while at the national level tnitial work has been dene on basio atudiag,
manuals and techntical bulletin praparatiacn and orjanizing of Shore coursed
on watershed management, at the raqiopal and zonal leval, reqular acrnivie
tiadd on watershed 5010 congervation are not Letnyg carried cut, In summargy,
the srgantzaticnal Lasls for 40il consarvation activiries has Leen davel-
leped, but haas not yet Leen adequately toplementaed,

Wit oregard te invesriaene Frotests I0r Watershed ~anagne
ment and 10tl condervaticn, the axfarience has Loeen =ora axtals)vea,
The DAAS 13 working in the “humbao Watarahed fandalivaylasz) and illpa
Watarahed (Puno) and nas Jdevelcpad a 1trong technical team, Hacantly,
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an emergency program to overcome some problems of soil conservation was
begun with public funding of S/.379,000,000. This program is being
carried out in Cajamarca, Zada, La Leche, Chancay, Chicama, Santa, Casma,
Huaymey, Ica and Palpa. Some irrigation projects on the Coast, i.e.
Puyango-Tumbes, Chira-Piura, Olmos and Majes (Alto Colca) have also
included watershed management among their programmed activities.

A major problem for current activities has been a lack
of sufficient budgetary resources. Recently, however, this problem has
been overcome to some extent, with the passage of the 1980 National Budget,
which provided that water charges will be used directly by the water dis-
tricts where they are collected. Potentially the amount of money involved
amounts to approximately S/.500 million a year with a charge of 15 cts,/m3
on regulated irrigated areas and 4 cts./m3 on non-requlated irrigated areas.

Development of additional investment projects, howaver,
is hindered because of lack of the appropriate taechnical and economic
studies. Even though there are many qualified engineers in agronomy,
agricultural engineering and forestry who could develop this information
the lack of sufficient permanent funding to carry-out thesa proje.ts,
which would allow for the hiring and training of professionals in soil
and water conservation, makes this difficult. An additional problem is
the fact “hat Peru has not implemented watershed management activities
using the most technically appropriate methods for Peru, nor has it
carried out an evaluation of its efforts in 50il conservation, particu-
larly in soil conservation engineering practices. Soil conservation
manuals are translatisns of manuals from other Latin American countries
and frem the U.S. S0il Conservation Service (SCS). 1In many cases these
are not appropriate for the use in the Andes.

Regarding watershed analyais and basic data, the country
has a fairly subatantial amount of information. This data base would
allow for a rapid start on a soil conservation program once suitablae
technical practices have baen identified, their costs and benefits defi-
ned and an efficient organizational structure put i{n place.

c. Project Rationala

Goed agricultural lands in Paeru are vary scarce. Cf the
128,521,560 Hax. avatlable, only 4,402,000 (3.A1\) are clansified as
approepriate for intensive crops, 2,707,000 (2.11%8) for [ermanent croga,
17,916,000 (1Y, 0w for pasture lands, 48,524,000 (37, '8} for forasc

saads and S, 401, 00 (a0, IAN) arne marginal aceas. At present
thare are 2,006,000 Has, (1.44%) Leing cropped per year, i thesae
agricultural lands rhere ara paproximately 1,060,000 Hay, of trrigated
croplands wtth %% o the coast oand 29 in the sierra, The remaining
Lodo, oy Man. are vatnfed iy approxirately LO0,000 MHan, o in fallow For
YUAr. Larts drrigated inoeha caast, proafuce JOn more jer hectare than
those in tha highlands,  In the highlands, *he ireas urder trrigation

qive average yialds of mare than 0V in relation tu avarage yialdas op



-5 -

rainfed areas. Rainfed agricultural areas have yields that differ more
than 808 from one plot to another, even under the same climatic condi-
tions due to differences in technological levels. Thus, at present and
traditionally, tlie major technical constraints to agricultural produc-
tion are the scarcity of adequate soils and water. The GOP has identi-
fied three main alternatives to overcome this problem.

1. Increasing the Water Supply

a) Develop and implement irrigation schemes to regulate
and supply water tc new lands of the desert or supplementary water tu
areas being rainfed.

b, Improve watershed management and use of rainfall
water in the highlands, as well as surface and subsurface runoff.

2. Increasing the Watar Use Efficiency

a) Improve the operation and maintenance of the irri=
gation systems.

b) Improve the Management of soil and wataer at the farm
leavel in areas being rainfed and/or irrigated.

3. Opening New Lands to Agriculture

While these activities are complementary, at present they
are not generally bring considered within an integrated approach at the
watarshed level. This {3 especially critical in the Siarra reqicn, duae
to limited investment as compared to the Coast.

The GOP ‘'uring the last 50 years, has focused almnst all
{tas internst and resources on the Jevelopment of irrigqation achemes,
mainly on the coast., In fact, dur ng fiscal vear 1979, the Agricultural
and Food 3ector has invested 827\ of ity budget in 1rrigation., Of this
RZy  only 1s has been oriented to the operation and maintenance of tha
water districts and 10OV for drainaqge and land reclamation. The investment
in waterzhad management and improvement of 301l and water ure at the farm
level, espnaclally tn the Sierra, has been naeqgligible., Censeaquently,
almoat 718 of rhe budget of the Agricultural Sector has heen lirected to
irrigation {nfrastructure projecta.  lrrigation achemes are cructal on
the coaut and in gome armas of the Slerra,  but even under tho bean con=
Jditiona, they can reclaim only abnuf“IG-ISO.GUO Had of new land on the
coast (JuY) aad diarra (1954 bty the year 2000, Throuqgh the regqulation
of the dischargn, mn:;s~anmz;>n);nct1 tould tmprove some V7,000 Han, more
of land 1lready frrigated,

drocitheuld also e rememberet rnat o oon o tha coant ol Parg, a4t

Af 757,000 Haa, preaently Letng culttvated, JU5, 200 Han £3iN) gave aali-
nity and/or dratnage preblems ard Shat these problems are asvere 3n
152,970 Han.  The areas with salinity probLlems {ncreass with oacli new



irrigation project due to poor design of drainage systems and it can
be anticipated that at least 308 of the new areas that are expected
to be irrigited in the future on the coast will suffer from drainage
and salinity problems,

As stated before, the investmants made for watershed
management, soil conservation, rainfall and runoff ca“chments and in
general to improve the supply and efficiency of water use in the Sierra
on rainfed areas has been -eligible. This is in spite of the fact
that it could improve agricultural production on more than 1,800,000
Has. and that the Government has developed an administrative system
to carry out such projects.

An example of the latter is the watershed management
and soil conservation activiti~s at the pilot project at Aylambo,
Cajamarca, which have proven to be complementary to the irrigation
projects in the highlands.

The Sierra is suffering severe erosion problems and
droughts that can be reduced and overcome partially with soil conserva-
tion and better water use and management. The activities carried out
on slopes and other marginal are.s will benefit the poorust farmers
giving them jcbs and opportunities to remain on their farms as well as
increasing the total agricultural, rangeland and fores. production. It
she:12 be clear that before investing in agricultural inputs, such as
fervilizers, improved seeds and varieties, chemical pesticides, and in
general improved *ichnolcyies associated with rainfed areas in the
adghlands, the soll erosion problem must be addressed. If the natural
resourcc base is depleted by soil erosion, other production inputas wili
not be fully effective. This is also true for investments baing mada
in structure such as intakes, dams and reservoirs tuilt below severely
eroded areas.

Finally, the proposed Soil and Water Conservation Project
will provide valuable expericence to rhe Ministry of AG/Food, and the
Misgion in assessing potential activitics for the proposed FY 81 Wwater-
shed Management Project. The activities to be undertaken on this pilot
effort will be evaluated and as appropriate incorporated into a broader
nationwide rffort. The Watershed Management Loan i{s discussed in more
datail {n the PP gection dealing with rolationship to ~ther Miassion ac-
tivities, howaver this pilot effort is designed to eatablish an insti-
tutional framework for future implementation of a broader national affore,
The follow -~ on Watershed Management Loan will inteqgrate s0il and water
conservation technology identified in this grant Project with small farm
trrigation activities and aforestation activiting, Howaver Lacause of
GOP's weak technical and inatitutional framework in tho arna of so01l
conservation, it is .mportant to develop a core staff of trained parsnonnel



as well a:. develop and test conservation ‘techniques which can be applied
without delay upon initiation of the Watershed Management Loan.

The purpose of the Project therefore is to improve the
standard of life of the poorest farmers in the highlands, through an
improverient of their agricultural and rangeland liv- stock production and
80l conservation activities.

The environment in the highland areas which are the focus
of this Project is semiarid with severe topographical and climatic limi-
tations. Soil erosion is very high. According to information develop-
ed by ONERN, only 1,474,800 Has. are appropriate for aqricultural pro-
duction in the highlands. 1In spite of this, 1,800,000 are cropped.
This means that at least 300,000 Has. are inappropriately being used
for cropland. In the Ceja de Selva Zone, a forestry survey has shown
that more than 4,000,000 Has. have been damaged due to forest clearing
and migratory cultivations. See Table I for description of land use.

The problems or constraints to reach the stated objective
can be classified as technical and socio-economical. Socio~economical
constraints include economic, financial, political, legal, inatitutional,
administrative, social and cultural aspects. Technically the main cons-
traints to be overcome by this Project are related to the scarcity of
soil and water and the prevailing climatic conditions of the high alti-
tude. At present, very few watershed management and conservation prac-
tices are being developed for these areas. In the Sierra, the main alter-
native han beon only to develop irrigation projects without taking into
congideration the areas above them that will remain rainfed and used for
agri-ulture or pasture land or forestr;. The only tools available to
the MinAg/F to date have been the many soil and climatic studies that are
avzllable. However, the primary disadvantage of using these manuals
is that very few of the conservation techniques have been adapted to the
highlanda. Tnus, it is necessary to develcp techniques suitable for the
Peruvian highlands, situation, focussing on such aspects as runof?f con-
trol, rainfall harvesting, watershed management, ecosion control, and
in general, techniques for land development of agriculturs in rainfed
areas.

Economic and financial problema exisc, . Thare are not
sufricient 7urds asaigned for the implementation of 301l conservation
and watershed management activities on a reqular basis, Investment
pProjects are also scarce, and thare (s a lack of eccnomic studiaga, an
wall as sufficient knowledgm on the cost and benofita of the di1fferunt
practices applicable %o the area,

By law the Ministry of Agriculture and teod 13 in
charge of watsr:hed management and 401l conservation WLt ien
Addtrtenally
the water law, the forest and wildlife Jaw, and "ha new Agricuawural
Promoticn la« feing develcped have articles relating ¢o =01l consarvation
and wetorszhed protaction,  The jroblemu rhat {0 axist are roiated mare o
tha lack of apncific requlations Sealing with 2011 consfervasion in the
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TABLE I

REGIONES HATURALES DEL PERU Y SU CAPACIDAD

DE USO MAYOR DE LAS TIERK\S

i (A) (o) (P) (P) X TOT,
Finloans| S9it1Y¥O en Limpiol Cultivo Percanente Pastos * Forestal Proteccién AL
|
a ] . Ha. L Ha. \ Hc:_ \ Ha. Ha. 3

ConwTA 1% 13,150 ’ .65 <496, 300 0.39 1'¢22,4C0 1.26 - - 12'378,1000 8.07 13'594,900{10.58

|

i
<1 Yr ot o 8 ] o ~ L]
S1EREX 1'STS,E0G ; 1.15% ¥ signific - 10'576,500 8.23 2,092,400] 1.63 25£4188,300 19.60 39'332,000 30.61
LELVA 239,100 1.81 2'210,7G0 1.72 5*717,100 4.45 48'431,6000 36.13 18,900,160 [14.71 75'594,660]58.81
TUTAL < U2, LU0 1.81 2,707,000 2.11 17,91€6.000{13.94 48,524,000} 37.76 54,472,560 42.38 28,521,560(100.0

FUENTE:

{*)

Inventario Nacional de Tlerras del Peru - ONERN (1979) - Carlos Zamora

5S¢ estina una supurficie bruta, segin diversas fuentes, entre 22 a 27 millones de hectfreas de

pastizales en la regién de Sierra.

Esta superficie incluye grandes extensiones de &reas empinadas,

denasdadas, suelos pedreqosos y arencsos, asociadas a una superficie de menvs de 11 millones de Has.
de pastizales con capacidad para sostener una actividad pecuaria econdmicamente productiva.



highlands and the lack of regular buddht’support for such activities.

The PID discussed the promulgation of a new soil conser-
vation law, however, the new government in reviewing existing legisla-
tion has fourd that the water law of 1976 deals adequately witn soil as
well as water conservation and has postponad for the time being further
development of a new law. Thus MinAg/F will instead attempt a broader
implementation of the several laws already in place. This chiange will
not affact success cf the proposed grant in any way nor will it affect
the proposed FY 81 Watershed Management Loan.

Institutiona) and admiristrative problems, however are
more serious. The Ministry of Agriculture and Food has organizations
at the national, regional and local levels (see Administrative Analysis)
in charge of soil cunservation activities. Unfortunately these organi-
zations lack operating programs. Where some projects and programa in
soil conservation do ex:st, they overlap with the regqular programs, la-
cking coordination. Functional relationships between the national, re-
gional and local levels also vary according to the interest of each
Regional Zonal Director and District Irrigation Chief. In general, the
Syscem needsto be improved, rationalized and coordinated.

D. Project Description

1. Goal and Purpose

The overall sectoral goal that the Project addresses is
to improve the quality of life for the rural poor by increasing food
production, employment, income and nutritional levels. The proposed
Project will contribute %o the overall goal by developing the soil con-
servation institutional infrastructure which will daevelop and disseminate
congarvation technology to the small farmer of Peru, aasing production
risks, increasing land use potential and most importantly maintaining a
long lasting use of a basic natural resource.

The purpose of the Project is to consolidate, strengthen
and institutionalize a GOP 30il and water conservation system within
the General Directorate of Water and Soils of the Ministry of Agriculture
and Food (MinAq/F). The Project activities are directed to: (1) strength-
ening the capacity of the MinAg/F to implement on a national level a pro=-
gram of small farmer soil and water management; and, (2) soil erosion
control and improvement of water use and conaervation, through land pro-
tectidn and development and the use of appropriate technologies for water
harveating on 1teep sicerra alopes. Finld work emphasis in a  test area
will adiress the key +4otl erosion problem areas found in the sierra, thus
jupporting the Miasion's CDS5 goal of creating a dynamic agricultural-
baged jrowen 1o the Sierra,

2, End of Praoject Status
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At the end of the three yéar Project, the following results
will be attained;

a. Institutional Strengthening Activities

1) soil and water conservation office will be ope-
rative at national, regional and zonal levels and will be applying soil
and water conservation methodologies which have heen field tested for
their effectiveness and approved by the GOP.

2) A quantitative assessment of the results achieved
thru field testing during the life of the Project and a recommendation
for the development of an incentive type conservation cost-sharing pro-
gram for soil and water conservation for small farmers of Peru.

b. Soil Congervation Activities

1) A pilot area of approximately 400 Has, in the
water district of Cajamarca will be implemented with soil and water prac-
tices such as soil erosion control, water harvestry, water control and
land development techuiques. The pilot area will have served as an expe-
rimental site for the preparation of appropriate soil and water practices
and as a demonstration site for the training of GOP technicians and farmer
members of Sierra water districts.

2) A specific soil and water conservation technical
quide for GOP personnel shall Le developed that will include practice
standarde and specifications for grassed waterways, level terraces and
diversions, graded terraces and diversions, conservation cropping systems,
pasture corrugations or furrows, rangeland seeding, water storage struc-
t'\res, grade stabilization structures, natural spring development, pasture
and rangeland management systems, and grass seeding, among others.

3} A set of technical manuals, bulletins, and other
Publications covering criteria and standards for planning resources,
study, design and implementation of soil and water congsarvation practices.
Such technical manuals will also include unit cost and benefit data and
economic avaluation methods for use in determining the applicability of
a particular soil and water conservation practice for the small farmer'

4) The following training activities will take pPlace:

(1) Two two-week formal short courses in soil
and water conservaicn for GOP perscnnel (75 people).

(11) Informal cn-the-job training for approxima-
taly 20 Lima based and approximately 100 field based personnel.

(£44) Ono purson will receive overseas short term
on-the~job training in aspects of conservation managemant .
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kR Project Activities

Project activities will focus on the following two
prircipal comporents: (1) institutional strengthening; and, (2) soil and
water conservation technical developmant. The activities will be c_rried
out by the units of the MinAg/F c.irged with this responsibility, and will
be assisted by the National Agrarian University (NAU) and the National
Technical University of Cajamarca (NTUC) in addition to GOP investment
projects.

a. Soil and Water Conservation Institutional Strengthening

Component

At the national level, the GOP has stated its intention
to reorganize, consolidate, and strengthen the activities of a permanenc
soil and water conservation office in order to carry on the responsibilities
and management of this Project. This decision has been supported by the
recent passage of soil and water related conservatior laws. The national office
for soil and water conservation activities will be located in Lima under the
Directorate of Watershed Management of the General Directorate of Water .ad
Soils of the MinAg/F. The responsibilities of this office are to:

1) Determine soil and water conservation needs by
regions of the country;

2) Determine national workload to develop national
priorities expressed in a plan of action;

3) Provide direct svpervision to regional office
employees and a national system of maintaining records of accomplishments;

and,
4) Evaluate and analyze data collected in the field.

Regional offices have also been established with the
same regponsibilities except that they apply only to the field units super-
vised by the regional office.

Urder the institutional strengthening compcnent, the
Project will carry-out the following two tasks: (1) staffing and training
of the technical personnel of the Soil and Water Conservation Office, and
development of a national system for s0.l and water conservation activities;
and, (2) in addition, the GOP has committed i1tself to staff the Department
of Soil and Water Management and Conservation with techniciana in the
following disciplines: soil conservationists, ag. engineers, goil scientists,
administrative personael, agronomists, range conservationista, ecconomists
and plant material specialists. The GOP will also implement the establish-
ment of (rrigation districts in he sierra as spelled out in the Peruvian
Water Law, (sce Annex IT Exhibit G) as well as implement the s0il conser-
vation system also ecstablished in the same law.
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AID inputs into the Institutional Strengthening
Component will be: :

1) Foreign Technical Assistance

(i) Long-term soil comservationist: 36
persons/months.

The 80il conservationist will provide
technical advice and leadership in the instituticnal development ccmponent
of the Project and will be diractly responsible t3 the Director Gemeral of
Water and Soils of the MinAg/F. He will be hired under a PASA agreement
#ith the Soil Conservation Service of the USDA.

(ii) Short-temm technical personnel: 8
persons/months.

As outlined in Annex II Exhibit E, an
economist, hydrologist, erosion control engine:r and agronomist will assist
in their respective areas of technical expercise on a short-term basis by
providing training to counterpart personnel within the DLGAS.

2) Llocal Hire Technical Assistaace: 179 persorn/mo.

In order to strengthen the existing staff of
the MinAg/F, local technicians will initially be hired using Project funds.
The local nire team will be used to train permanent MinAg/F staff. This is
an important input considerirg the present state of the MinAg/F soil and
water conservation stafrf. Additionally, the availability, of gqualified
Peruvian technicians at a low cost relative to foreign T.A. is an important
cost consideration. The cowposition of the local hire team and the scopes
of work are cutlined in Annex II Exhibit E and include a pruject leader,
agricultural economist, senior agricultural engineer, junior agricultural
eugineer, a rural sociologist and a soil scientist. The project leader will
be hired ecn a PSC contract directly by USAID and will be responsible to the
US long-term Soil Conservationist. He will be respongible for the manage-
ment of the remaining local hire technical assistance team to be contracted
by the DGAS.

J) Commodities

Project funds will be utilized to finance the
purchase of supplies and equipment necegsary to undertakea field testing
activities (see equipment list Annex II Exhibit C). The equipment to be
procured under the Project will reinforce the equipment presently in use by
the MinAg/F in go0il conservation activities.

4) On Site Soil and Water Conservation Training
in the U.5,
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One individual from che MinAg/F will receive one wmonth
on-gite training in the U.S. to work with the Soil Comservation Service
on management and implementation of soil and water couservation activities.

b. Soil and Water Conservation Technical Development

nggonent

The technical development required to satisfy the
conservation needs of Peru will be achieved with the following three comple-
mentary activities (1) the implementation of test demonstrations ac:ivities
in che pilot area of Porcon aud (2) the deveiopment and publicaticm of
technical manuals describing appropriate so.l conservation techniques, and
(3) the training of Peruvian technicians at the field level ir the soil
and water conservation techniques to be extended to the small farmer.

1) Pilot Area of Porcon, Department of Cajamarca

Soil and water conservation and management practices
will be implemented in an area of approximately 400 Has. in the Department
of Cajamarca. The agricultural land in the area is presencly rainfed and
has varying slopes, altitudinal levels, crops and !and uses. It is
located within the boundaries of the watershed of the Porcon River, tributary
to the Maschcon River. Porcon's watershed hzs bean selected due to its
representativity, access, data available and its priority in the naticnal
development scheme. The Porcon watershed has the advantage of being a
perfect example of soil and water conservation labovatory due to the varying
levels of s0il erosion present in the area, the wide variety of soiltypes,
and a number of controlled and non-controlled streams. In addition, the
area has been relected as a potential site for an irrigation sub~project
under Loan 527-059 "Land and Water Use in the Sierra". The development of
the area will allow for: the improvement of the 400 Has. through testing
and evaluating different soil and water conservation practices, including
cost and benefit analysis of each of them; carrying-out specific economics
and soil studies; testing hydrological formulae for measuring surface and
sub-gurface flow, sediment t.: insport and erosion; and measucing yields at
main crops (sece technical analysis). It will alsn include the development
of planning procedures fcr gsoil and water conservation, as well as an
analysis of the most appropriate organization of campesinos and water
district pcrsonnel to carry out this work. This activity will also include
training and demonstrative activities_for GOP personnel and campesinos at

local, regional and national level.
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The activities to,be undertaken in the pilot area of
Porcon are:

2) Planning

An evaluation of the two current projects currently
being developed in soil and water conservation in the region (Programa
Silvo-gropecuario and the Prugrama de Conservacion de Suelos del Plan de
Emergencia por la Sequfa) will be undertaken, with attention also given to
projects which have already been completed. Simultaneously, the physical
and socio-economic conditions of the Porcon's wvatershed will be analyzed.

A comprehensive and systematic diagnosis of the main soil and water conser-
vation problems and present level of production and rechnology will be made.
A detailed work plan will then be developed and will include all the direct
and indirect activities required for the implementation of the project.

The campesinos will be organized so as to participate in the planning and
evaluation process with the Water District personnel.

3) Implementation of the Wcrk Plan

The work plan will be implemented with detailed
studies, design and construction of the main soil and water conservation
practices. Mechaniral-structural practices will be combined with agri-
cultural-cultural and forest-range and practices as needed. A strict and
close control of cost, timing, jobs, equipment, materials, tools and other
will be made on each practice. The data will then be evaluated and published
through technical releases and manuals once the effectiveness of each
practice has been demonstrated. On-site demonstrations will also be con-
ducted. Hydrometeorological and other climatic data will be collected.
Detailed socio-economic studies will be carried out in the area, as well as
technical studies and other required standards and procedures for the
effective operation and maintenance of the main structures. Once developed,
these practices will be explained to the campesinos and GOP personnel.

Each activity to be executed will be nrogrammed
and evaluated through the collection of quantitative data. Data such as
time and work load, cubic meters of land removed and other indexes will be
carefully regiscered 30 as to build up a data bank. The planning of currant
activities will be updated as required.

Campesinos will be involved as much as possible in
the development and implementation of soil congervation techniques in the
area. During this process alternative organization methods and extent and
levelacf participation of campesinos in the program will be teated. The
objective being the development of a replicable model for future use in
other areas of the country.,

4) Development and Publication of Technical Manuala
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The development of handbooks, manuals, bulletins.and
any other technical releases that explain detail methodologies and proce-
dures to analyze, study, design, construct, evaluate, control, etc., the
works in soil and water conservation are .xtremely important to the
institutionalization of the soil conservation system. At present in Peru
there are only a few technical manuals on soil and water. Those used are
primarily adaptation or simple translations of techniques devaloped in
other latitudes which in many cases is not appropriate for Peru.

The development: of manuals and other material will be
carried out taking as a base the Peruvian manuals already in use in the
country. The information avsailable will be combined and/or tested with
the experience obtained irche pilot area. The development of these manuals
requires the participation of highly qualified personnel with field ex-
perience and possessing a capability to write technical papers. Funds
are being made available to hire on a part-time basia professors frcm local
and national universities to work on specific chapters of the manuals.

In addition tc technical releases, posters, stickers, emblems and other
material will also be produced for extension purpcses.

5) Training of GOP Personnel

Two two-week formal training programs for a total of
approximately 75 soil and water conservation personnel from MinAg/F, NAU
and NTUC will be held atlsge pilot area of Porcon in year III of the
Project. The training/Ps“found in Annex III (h). The training program is
planned so as to maximize the experience of the foreign and local technical
assistance and build on the experience of the GOP personnel, utilizing the
results of the demonstration activities at Porcon.

AID inputs for the above component will include:

Pilot Area Implementation

To implement the pilot area with soil and water
conservation and management practices, the Project will finance the purchase
of materials and aquipment (principally hand tools), and will pay for
skilled and unskilled labor. 1t is anticipated that the unskilled labor
costs may be minimized through the distribution of PL 480 Title II com-
modities in payment of the labor. Construction activities will be handled
by MinAg/F forece account.

Technical Publicationa

The Project will finance the purchase of materials
and printing costs for the preparation of the technical publications which
result frem the Project. Aldo the Project will offer 4hort-term sabbaticals
te professionala in order to encourage the publication of technical materials,
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A, U.S. s0il conservationist and agricultural
engineer will develop lesson plans and conduct the two 2-week formal
training courses at the Pilot location. A detailed training syllabus
is found in Annex II Exhibit F.

E. Relationship to CDSS

The proposed Project fits well within the Mission's overall
development ~ssistance strategy which assigns highest priority to improv~
int the quality of life of the sierra and ceja de selva poor. As articu-
lated in the CDSS, the role of A.I.D. during the next few years will be
to £i11 the gap between Peru's strong commitment to the poor and its
weak fiscal position. Soil conservation activities are necessary both to
conse-ve the r-.source base and to increase agricultural production on the
resource base. The proposed Project will complement wuch other USAID
projects as Sierra Irrigation and Land Use, Floury Corn and Soybean Pro-
duction, On Farm Water Management, Integrated Regional Development, Agri-
cultural Research, Extension and Educution, and Environmental Natural
Regource Inventory. The latter mantioned project with ONERN will increa-
se the available information of the resource base to which conser ration
activities will be applied.

F. Relationship to other Mission Activities

The Mission proposes under this Project to finance the develop-
ment of a soil and water conservation system within the GOP which will
conplement other ongoing USAID projects in Per,

The proposed grant will complement and in fact formalize rela-
tion ships with that sector of the MinAg/F responsible for implementing
the Mission's aforestation activities. An agreement will be entered into
between the DGAS and the Directorate for Forestry and Fauna (DGFF) assuring
interchange of data and coovdination of efforts. Under the Misasion's fo-
restry activities during the most recent pPlanting season (Dec.79 through
March 80) “he SEPAS OPG Reforestation Projact 527-0206 planted approxima-
tely 600,000 tree seedlings in the Cajamarca Department. Tree seedlings
planted were sucalyotus globulus and pinus radiata. This three year project
i3 conducted under opG funding through Servicio Evangélico Peruano Accidn
Social (SEPAS), the 7ffice of National Food Supvort (ONAA) and office of
the Nirector General de Foraesatal y Fauna (DGFF).

The campesino laborera participa=e in the project on a Fnaod for
Work basis, receiving PL 480 Title II commodities for their labors {n
planting and caring for the tree seedlinags.

The information and expertize qained from this woil copservaticon
Profect will be extramely beneficial “or furthering the qoala of reforens-
ation activities, To achiave the objactives of both the 4nt) and forantey
projacty trae planting activities will be lncorporated, where apprapriany
within the 400 hactars pilot site. The colaboration batween membarg of
tho SEPAS Raforantation projnct and the DGAS will asaure that “ha banefits
achtaved will bt made available to all aooropriate offican.
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III, FINANCIAL ANALYSIS

The total cost of the Project is estimated at US$1,340,000 of which
up co US$1,000,000 woula be financed with an AID grant and US$340,000, .
would be contributed by the MinAg/Food through cash and in-kind payments.
Table 2 shows the sources and application of funds for the Project.

The Project will finance technical agsistance, training, hardware,
matérials and supplies. Technical assistance covers the use of technical
spacialists in variouvs fields to develco and demonstrate procedurcd, daesign
aud install conservation techniques and conduct short-term training, common-
ly on-the-job training, in conjunction with their technical! duties.

Training includes providion of educational services as the prime function.
Peruvian support includes the labor effort by Peruvian professionals and
technicians, whether under direct hire or urder sub-contract, to complete
the tasks. Hardware includes purchase of non-expendable items of hardware
necessary ‘or completion of the training tasks and fucure institution-
building. Materials and supplies include all expendable items necessary for
completion of the tasks.

[t 15 escimated that a total of 44 man/months of U.S. and 179 man/
monthy of local technical assistance will be financed with Grant funds
during the implementation of the Project.

Tables 3 and & depict the requirements of foreign exchange and local
currency a3 well as the cumulacive disbursements under tha Grant respectivaely,

IV. DPROJECT ANALYSIS '

A Technical Analvasia

Tha Technical Analysis {3 ~ssentially }imiced to the P{lot Project
Area. The area selected for the Pilot Project is the Porcon Watershed in
the Catamarca lrrigation Diatrice.

The area galected for the Pilot Project {3 that porcion of the
Porcen Waterahed upatream of zhe entrance of the Rio Grande River. The
hvdraulic outlet of the Pitoe Project area {g approximately 5 kilometers
north of the ciry of Cagamarca., A =map of the arca i3 included in Annex Il
T™is vatershed ta considered as being reasonahly representative of 7he
Antdean area of Peru. 1t arazents nroblenms of low temperature, lov raine-
fall and moderate o severe eroston,  Agronefiic  freatsent of {he iteap
ercding land wvas conaidered inttially, lowever, the lands are 30 4teep thag
this tyhe of treatzent alone vould be futile. For thia teason, =mechanical
treatzent of the arcaion problems vill alae be carried=our and the technical

analvats Wil focua o thia sapedt,
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TABLE 2

FINANCTAL PLAN FOR THE SOIL CONSERVATION GRANT PROJECT
(In U.S. Dollars)

Investment Cacegosx

A.1.D, G.0.P. TOTAL
I. Technical Assistance

Foreign 320,550 50,000 370,550
Local 236,360 30,000 266,360

II.  Demonstration $.te and
Develcpment of Publications200,000 150,000 350,000
III. Cormodities 67,000 50,000 117,000
Iv. Participant Training 3,000 - 3,000
Total (I) to (IV) 1/ 826,910 280,000 1,106,910
Inflation & Ccntingencies — 173,090 60,000 233,090
Grand Total 1,000,000 3,300 1,340,000

B BBDSSRGO®SESW N Pw. . ¢ EBED G 4D 1D W 0B W B A AN W W

1/ Include {nflation (157) and contingencies (7%).
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TABLE 3

SOIL CONSERVATION GRANT PROJECT

CUMULATIVE A.I.D. DISBURSEMENTS BV CALENDAR YEAR

(In U.S. Dollars)

1/

Investment Category =

I. Technical Assistance
Foreign
Local

II. Demonstration Site and
Development of Publications

III. Commodities

IV. Participant Training

Grand Total

1/ The inflation and contingency factors have been

Year I Year II Year III
75,000 277,364 381,364
50,000 209,876 788,876
50,000 164,462 243,462
25,000 57,298 82,298
- 4,000 4,000
200,000 713,000 1'000,000
L o]

incorporated in the investment categories.
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TABLE 4

REQUIREMENTS OF FOREIGN EXCHANGE AND LOCAL CURRENCY

Investment Category

I. Technical Assistance
Foreign
Local

II. Deqpnstracion Site
and Development of
Publications

III. Commudities

IV. Participant
Training

Total (I) cto (1V)
Inflation & Contingencies

Grand Total

(In U.S. Dollaras)

A’IIDD
GOP

2 Lc T‘__q— Total
320,550 - 50,000 370,550

- 236,360 30,000 266,160
20,000 180,000 150,000 350,000
55,000 12,000 50,000 117,000

3.000 - - 3,000
398,550 428,360 280,000 1,106,910
78.923 94,167 60,000 213, 099
477,473 522,527 340,000 1'340,000
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1. Soil and Climate Resource Basis for Analysis

No detailed soil survey for the Pilot Project Area is availa-
ble. There is however, a semi-detailed scil survey report published in
1978 and titled '"Los Suelos de la Cuenca del Rio Cajamarca". This survey
zaport covers a portion of the selected Pilot Project Area. As the Soil
Survey area is in the same physiographic area as the Pilot Project and
contains part of the Pilot Project, Soil Capability Class information is
considered as substantially the same. Listed belov is information regarding
the distribution of Soil Capability CLass land in the area of the Soil
Survey report.

Class 11 land
contains slopes from 0-12 percent with 70% of this land class in slope group
0-4 percent.

Class III land contains slopes from 0-25 percent with 25%
of this land class in slope group 5-12 percent.

Class IV land contains sloves from (-25 percent with 43% of
this land class in slope group 5-12 percent.

There is an insignificant amount of class V land.

Class VI land contains slopes from 0-50 percent with 52% of
this land class in slope group 13-25 percent.

Class VII land centains slopes from 5-70 percent with 51% of
this land class in slope group 26-50 percent.

Class VIII land contains slopes from l3-over 70 percent with
47X of this land class in alope group 51-70 percent.

Peru aggregates soil capability ciasses into soil groups.

Group | is considered capable of intensive cultivation and
include Capability Classes I, II, III and IV.

Group 2 is not considered suitable for cultivation, but can
be used for orchards, pastures and foresta. This group includes Capability
Classes V and VI.

Group J includes soils suitable only for grazine and forestry,
Capabilitv Clasa VII makes up this group.

Group 4 includes land not suitable for agricultural use. This
group containas Capability Class VIII only,
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Classifications in accordance with Soil Taxonomy are also
available for recent soil surveys in Peru. Laboratory characterization
data are also available.

Much of the land being cropped in Peru would be considered
unsuitable for cropland, according to United States Land Capability
Classification Standards. However, chere is no Peruvian alternative to
cropping these very steep areas. It seems likely that a technology can be
demonstrated that will minimize erosion, conserve water, and be economi-
cally feasible even on these steep slopes. The erosion control-water
management system adopted will probably result in larger operations and
maintenance requirements, but given the small farm size which each campe-
sino owns and the availability of indigenous construction materials, this
should not prove to be a critical constraint. See Table S, and 6.

Precipitation in the pilot project area will normally range
from 750 to 1200 mms. annually. The area has been experiencing a drought
for the past 3 years. Rainfall distribution by months is shown on Figure
J based on the meteorological station of Granja Porcon. In general,
however, rainfall is extremely variable, not only from year to year, but
alsc within the year. Potential evapotranspiration can be expected to
exceed precipitation during the months of June, July and August of an
average year. The mean monthly precipitation and potential evapotranspiration
values for the station at Granja Porcon are shown on Figure 3.

2. Criteria for Selection of Conservation Technology

Any conservation technology which should be considered for
the Sierra area of Peru must be acceptable both from the socio-economie
and the technical aspects. Solutions to the severe erosion problems
will be difficult, even under the most ideal set of conditions. The most
sincere desire of the Government of Peru, conscientious efforts of profeasion-
al soil conservationists, and srrong cooperation of the campesinos will
not insure successful solutions to the problems. However, solutions to
the snil erosion problems and improved use of the often deficient rainfall
must begin with sound plana based on technical data and scientific methods
which will result in conservation on the land.

Congervation works of improvement must be capable of being
constructed with indigenous materials. The Pilot Project area as well as
the rest of the Sierra has a preponderance of rock which when used aingly
orin conjunction with cement mortar will build low-cost, durable structures.

Erosion-control or water management systems munt be 80
designed 40 they can be instilled primarily with hand labor, and the
technology should be tied to soil taxonomic units 40 they can be Jduplicated
over extensive arcas in the Sierra. There {3 an ample supply of ablebodied
laborers in the area. The GOP has recently launched a Drought Relief
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TABLE 7

MEAN MONTHLY
PRECIPITATION OR POTENTIAL
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Program in the Cajamarca area whereby laborers are employed to build
terraces. Evea with this drought program there are still campesinos
looking for work. In order to accomplish the land development goal of
the project, approximately 85 laborers will be required, working an
average of 200 days per year, over the three year project life.

The gselected technology must be technically sound. For
example, terrace spacing should not be chosen arbitrarily, They should
be designed on the basis of a runoff tied to a recurrence interval.
Reported 24 hour rainfall events should be analyzed to determine the short
interval intensity distribution throughout the entire event time period.
Precipitation frequency, intensity distribution, and soils infiltration
data should be integrated into a runoff prediction equation. The equation
will necessarily be subject to revision as more data becomes available.
However, it is desirable to put mechanical conservation system design on
a locally adapted scientific basis. A U.S. hydrologist should te utilized
on a 60 day TDY to develop the runoff data and this should be done during the
first year of proj:ct implementation.

3. Discussion of Alternate Technologies to be Field Tested

In some cases it would be impossible, and in all cases
undesirable, to attempt to transfer mechanical erosion control technology
now used in the United States to Peru. The terraces now being constructed
in the Cajamarca Area are proving to be effective. However, at the
present time terrace spacing i3 not based on any technical rational criteria.
The terrace currently being built consists of a contour ditch with extremely
steep oide slopes and the excavation placed down-slope from the ditch to
form a 0.5 m, wide unsupported berm. All terraces observed were on level
grades (See Table 8). These construction techniques have not heen tested
in a normal or excessive precipitation year and some failures will probably
occur when rainfall retums to normal. A oore appropriate tyne terrace,
vhich is not aas widely utilized in the area, is being conatructed and
consists of a contour ditch with the excavated material placed in a 3 mete
vide level berm on the downalope side of the ditch. The berm is supported
by a rock retaining wall. Not only should this terrace provida erosion
control, 1f properly spaced, but the water in the ditch should alaso infil-
trate into the berm, Thia 3 meter wide berm will receive ample moisture
and will be an excellent location to plant high-value, high wateruue crop1.

Terraces or diversionn are al4o needed on the nasture areas,
Where runot! s=toraze 4ites are present, the terraces could Ye conatructed

on a aild urade (about 0,057 = 0.10%), Part of the runoff from the heavy
rainfalls would po into storave and lighter rainfalls wonld infiltrate into
the #oil. Pasture land treatment Jemonatrations should include terraces,
alternate apecies, rotation and delorred grasing, weed control, and a
fortility provram,  Valuable suidance on thia aspect of *he aratect cun be
Ob!.ii!lt!t’ frosm e pt\:}n!‘it'n! YR Adronomiat,

In additton to the excessive sheot and rill ernafon occurs
ing on both croplund and panture land, pullv eroston 14 also zaking place.
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Small rock overfall structures with adequate filters should be demons-
trated and evaluated. These would be inexpensive structures ans several
vertical-horizontal ratios could be demonstrated for a minimal cost.
Original costs versus operations and maintenance costs should be gather-
ed to determine the optimum cost designs. wWhere possible these grade
stabilization structures can be combined with beneficial runoff storage.

Vegetated waterways should also be tried on the project
area to provide for stable terrace outlets. Conservation cropping systems
should be demonstrated and avsluated as well as, and in conjuction with,
fertility programs.

As previously mentioned, rainfall is highly variable
with some droughts lasting several years and periods of deficient rain-
fall for several months even in a normal year. Any opportunity to put
runoff to beneficial use should be taken, particularly when this can be
accomplished in conjunction with erosion control. As indicated in Figure
1, almost 20 percent of the watershed area consists of Class VITI land.

This land has miniinal evapotranspiration requirements, a relatively im-
pervious surface, and is in the higher rainfall area of the watarshed.

'~ The largest runoff per unit area comes from these Class VIII lands and
proceeds to the river. This runoff at the present time, is more of a
curse than a blessing. Waterharvesting techniques and small constructed
ponds should be utiliz.d to store the runoff close of its origin and put
it to use supolementing p.ecipitation for crop production.

Onc ~ater conservation technique that should demons-
trated and evaluated is a series of corrugations between terraces on pas-
ture land. The corrugations should be semi-circular in shape with a depth
of about 4 centimeters and a top width of about 10 centimeters. Different
spacing should be demonstrated on soil capability classes VI and VII land.
Alternate species should be evaluated.

Because of the large wvariability in precipitation,
watersupply storage opportunities should be exploited. These water supply
pools would not ke large and could be used f<r irrigation, domestic watar,
livestock water, arnd fire protection. Water runoff from the contributing
areas can be aevaluated both qualitatively aud quantitatively.

4. Discussion of Levala, Tvpea of Technical Ajgtatance
Aand Training to bo Pravided,

The objectivas of thia technical asgistanca qgrant
can be achiavad with one long-term (36 montha) U.5. consultant, +ix short=
term U.5. onaultants, and a local-hire team of seven Peruvian profosnio=
nals,

Cheo long term 20, roepsylnant, herealter raferved 5o
43 tha Soll Tonasc o vationtat, should be located in Lima, and Le tha jirimary
catalyst for tha Indtituticnal Oevelopment and Srqantzation Component of
the grant. In addttion, the incumbsnt sheuld provide gquidance to the Pa=
ruvian team located on the Pilot Project and advice to the Director Genaral
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of Water and Soil on related problem throughout Peru. The Soil Conserva-
tionist should also coordinate soil conservation training activities under
this grant. For suggested personnel requirements for this position and
others included in this technical assistancs grant, and a listing of the
proposed personnel naeaeds. see Annax

' The TDY U.S. Hydrologist would be responsible for
developing a runoff prediction equation for the highland areas of Peru.
It is suggested that the TDY U.S. Economisc be utilized on three 30-day
assignments spaced throughout the three year project period. During these
TDYs, assistance and direction will be given to the local hire economist
regarding cost-return and other appropriate studies.

A U.5. Erosion Control Engineer is required on a short-
term assignment to assess the mechanical erosion control aspects of the
Pilot Project. This person should evaluate typ2s of practices being insg-
talled on the project, make suggestions on new demonstrations, and ini-
tiate the devaelopment of pPractice standards and specifications for:

- Level Terraces and Divarsions,
- Graded Terraces and Diversions,
- Grassed Waterways,

- Pasture Corrugationsy,

- Grade Stabilirzation Structures,
- Water Storage Structures,

= Spring Development,

The TDY should not start until the Hydrologist has
developod the runoff prediction equation.

An Agronomist TDY {s required early in the Projact
Life. The Peruvian team will banefit from quidance on conuservation cropping
Systems, alternate specie selection for pasture seeding and grazsed water-
ways, pasture management practices, week control, and fertility programs,

Standards and specifications should be {nitiated for
the following practices during this TDY.

- Conservation Cropping Systems
Graass Planting (Pastures and Waterways)
= Paature Management (Including Fertiliser)

A TDY team consisting of one U.5, Sotl fonnervationlae
and ona U.5., Agricultural Enginear should be utilized to conduct twe 2-waak
formal training coursan at the Pilot Project aite., This team should pro-
pare comprehensive legson plana far the training so Lt ocan Ne refeate~d Ly
the Paruan team. 7This TOY should La inttlated aftar "he standards= and
spacifications and the runot? prediction equation have been davealopad,
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creation of Reagional Development OrganizAtions (ORDES). Although the
decentralization is still undergoing changes as it stands now, the na-
tional leadership role that each of General Directorates will have will
depend at present directly on their ability to deal with each ORDE, their
technical proficiency, the quality of their programs, projects and the
development of sound, staandards, and criteria. It is expected that the
relationships between the General Directorate and the Agricultural Reainnsg
will be more clearly defined shortly, as each ORDE becomes better orba-
nized and as each General Directorate improves its staff,

-

At the regional level the MinAq/F operates through
Agricultural Regions (RA). The RA's are administratively responsible
to the Regional Development Organizations (Organismos Ragionales de De-
sarrollo - ORDE). Fach RA has Sub-Directorates represanting each General
Directorate at regional level. The RAs also have thrae operating units
at the zonal level: Agricultural Districts, Water Districts and Forestry
Districts. These Districts are the first level la management and autho-
rity of the MinAg/F.

The MinAg/F and ORDEs also have a strong program of
investments projects. Most of these projects have special administracive
and organizarional units and play an important role in the development
of the above listed Districts. The coordination batwesen the Regional
Units and the Investment Projects Units varies svhstantially according
to the level of the project and peozie involved.

Congservation of goil #n! water resources i3 the ras-
ponsibility at the national level of the Directorate of Watershed Manage-
ment of the DGAS; at .he regional level by the Sub-irectorate of Water
and S0il; and at thue zonal level by the department of managenant and
conservation of each water districts.

2. Gonaral Directoratu of Water and So:il (DGAS)

he Organizational Law of the Agricultural and Food Sector
places DGAS in charge of thu ceonzarvation and efficiant use of water re-
sources and teh conservation of aqriculrural and range landsa.  Spectific
objsctivas of tha DGAS are:

1) Thy eZficient admintistraticn and allecation Af wataer;

1) The congervation of gotly, land reclamaticon, wators
shed management, flood and drought control:

1i1) The aperation, matntenance and main%enance and tme
provament of <he hydraulic atractiures;
v The eatablist=ens 50 wartar tarifrs and juLtang

V) The arqanization of farmers and Carfedinod in
operating units,
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vi) The implementation of short, medium and long term
planning for the development of water districts.

DGAS prepares, executss and evaluates water utilization
programs. It also engages in programs for the improvement of water
districts, including watershed management, improvement of irrigation and
drainage infrastructure, land reclamation and improvement, soil conserva-
tion, flood control, drought control and groundwater studies among others.

The DGAS i3 also involved in training and extension pro-
grams at the national, regional and local levels. The organization of
the DGAS appears in Annex II, Exhibit b. The DGAS has at present two
investment projects: Manejo de Cuencas (Watershed Management) and
Ampliacidén de la Frontera Agrfcola (In:crease in Agricultural Lands) prima-
rily through the provision of ground water.

The Director General is also a member of the board of
Directors of the National Agricultural Research Institute (INIA) and as
such has an opportunity to influence research in the field of soil and
water conservation and use. The Director General has similar opportunitieg
as President of the Superior Wat:r Council, as a member of the National
Commission of the Water Resources Plan of the National Planning Institute
(INP), and also as a member of the Board of Directors of the principal
water resources development investment projects.

3. Directorate of Watershed Management (DMC)

The Directorate of Watershed Management (Direccién de Mane-
Jo de Cuencas - DMC) is the unit of the DGAS directly involved in soil and
water conservation activities ‘orior to 1978 it was known as DIPRECO). It
functions at the national level. Previously the main function of the D.-
rectorate was to inventory, analyze aud implement projects related to
rehabilitation of agricultural lands affes~ted by salinity and drainage pro-
blems in the coastal region and to improve existing and implement new small
scale irrigation projects. At prescent the DMC's major concern i{s to devalop
Departments of Soil and water Conservation and Management in each Water
District (which include an arcea of one or more watersheds) in the Sierra,
as well as to implement a national soii conser-vation program. The DMC
has two sub-Directorates: Wncershed Analysis nd Soil Conservation. It
is composed of engineers, nondegree specialists and clerical workers.

Other functions of the DMC are to promote the development
of pilot watershed 1/ projects and orqanize coursns on soil conservation
and watershed management, promota soil conservation and watershad managamant
projucts at the reqional lavel (which by law should be coordinated with
the General Directorate of Foreatry and Wildlife) requast international

1/ DMC has requested tapport from FAOQ for hydro-metaoroloqgical equipmant
to implement the San Lucas Pilot Watershod Project in Cajtamarca and
from thae Canadian International Devalopment Agency (CIDA) to implament
the Andahuaylas Pil~t Wataerahed Projact in Cuzco.
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technical assistance, publish tachnical bulletinas and manuals do detailed
s0il studies and climatic evaluations, prepare flood control programs

and keep a record of all the activities in soil and water conservation in
each mair - .tershed.

4. Watershed Management Investment Projact (PMC)

The implementing unit of the DGAS in WAtershed Management
is the Programa de Manejo de Cuencas (PMC). The PMC has as its main
functions: 1) to identify, evaluate and priorize investment projects for
the improvement of soil and water conservation activities in small water-
sheds in the Sierra and Ceja de Selva regions; ii) to promote watershed
development and management activities in the Sierra region; iii) to assist
local projects oriented to the improvement of irrigation schemes and other
related water development activities. The projects identified by this
unit are implemented and executed by the zonal offices.

The studies, and project identifications are being done
in close relationship with the local agencies (Water Districts and Regio-
nal Development Projects) through formal agreements. At present they
are carrying out a project in th. Chumbao Watershed {(Andahuaylas) and
Illpa Watershed (Puno). The staff for the project is listed in Annex

The Sub-Directorate of Water and Soils is in charge of
the local Water Districts, and all activities concerning water and soil
conservation and use, including local investment projects. It is techni-
cally responsible to the DGAS. ORDELAM also has a special unit named ORPI
in charge of investment projects which are mainly related to =~il and
water resource development,

S. Water Districta (D.R.)

Even though the Water Districts are called Distritos de
Rlego {(irrigation districts) their responsibility {4 not cnly for the
irrigated lunds and the agricultural uyse of water, but for multipurpose
uses of water for all the watarshed area. 1/ Tha haead of this unit ia
the Adminiatrador Técnico del Distrito de Rieqo (ATDR) and according to
the water law 13 the primary water authority as well aa the primary autho-
rity on soil conservation in irrigated, rainfed and raqeland areas.

Functiona of tha ATLR are;
1) Manage 401l and water redourceas.

11 Frrmulate plans for the oparation and maintenance
of the hydraulics structures,

l/ The Jdepcminati g Listpir: de #leo has Yaen Transferred from Moxico
but the Poruvian water law nas asaigned o them more cerprehengive
funcriona,  hey ahould e named Water LisTriges or soil ¢ Watar
Diatricera,
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i11) Promote and organize the water users and keep a
control on water permits and distribution.

iv) Keep statistical records on water dischrage, water
in reservoirs, groundwater levels and others.

v) Promote and organize the users of soil conservation

activities.
vi) Conduct other specific activities ralatsd to water

and soil conservation and development.

c. Economic Analysis

1. Economic Overview

The proposed pilot soil conservation project is intended
to shed light on several key economic issues. Foremost among these is
whether the economic benefits of programs of this nature will be large
enough to persuade the GOP that large investments in soil and water
conservation in the sierra will justify the costs. Equally important,
the Project will lay the ground work for far: “-dget analysis to detar-
mine whether on-fa:n benefita are sufficient to warrant farmer participa-
tion and support.

The Project will also help focus future efforts on tha
types of conservation activities that are most cost effective for each
different soil situation. During the course of Project Execution tha GOP
and USAID will have the opportunity to study whether or not structures
should play a large role in soil and water conservation or whather veqgata~
tive controls are more appropriate to Peruvian conditions. The Project
will also give tha COP an opportunity to datermine whether or not invest-
ments of this sort will encourage development in areas which currently have
significant outmigration,

There are also soma less obvious aconcmic benefits deriving
from conservation activitiea (e.g., making more water available during dry
pariods or protecting water supplies from sedimentation) which the propos-
ed Project will ansesy Jduring implementation and through pariodic evalua-
tionn,

Technically, Peru i3 extremaly well aituated for investi-
gating theise important economic quedtiond, Peru's a0ils dava include
semi-dotailed soil taxonomy mapa for part of the project area and for a
third of the reat of the country. 5olla are grouped according to soila
clags and rougii yield varvimates can be davaloped for vach soil c¢lassg
similar o what (s gsed in econemic studies LA Sle Ui, Althaunh oragrame-
ming models are Layond the scope of the pressnt Project, the Jata Lasg
which «ill be Luilt up during 1ta execution will be extreraly uselyl as i



will then be easy to generalize from ého'Project and to build economic
considerations into manuals for similar sierra projects. It will also
afford the GOP with a basis upon which to calculate costs of projects

for different locations using different approaches to conservation. Thus,
the GOP will he in a much better position to evaluate alternative approa-
ches to soil conservation and be able to calculate, with much more pre-~
cision than current technology allow, where the greatest aconomic poten=-
tial lies. Data concerning benefit and cost variables are crucial for
Peru in the development of manuals of suitable conservation practices.
Cost and yield estimates will be developed for gro'ps of soils and diffe-
rent size farm parcels that have similar production potential and similar
management needs.

Peru's conservation work has traditionally been concentrat-
ed on forest planting programs. The benefits of these programs include
raising groundwater lavels, erosion reduction and the promotion of regio-
nal development resulting from expansion of wood indust:- . Generally such
programs have been considered economically beneficial since studies indi-
cate positive benefit/cost ratio. 1/ The economic viability of these
projects enhances regional devclopment because employment results not only
from the original tree planting and road building stages, but throughout
the years to come, as trees are harvested.

The Project aims at providing more integrated approach to
conservation. One approach that has been considered would use trees to
conserve water at the upper end of the watershed, improve pasture and vege-
tative cover below thia by replacing steep and unproductive cropland
with terraces.

Each part of the system developed for different regions
with specific scil properties must prove itself with positive benefit/
cost ratios. It may be possible that replacing crops on very steep land
with improved pasture may be as coat effactive as the foreatry practices
further up the watershed, while the astructures for protecting cropland
may on the other hand, be more costly than allowing some erosion on thase
lands.

The pilot study will place emphasis on the economlc compo=-
nents of <ach atudy, since thege are so importanc to decisions concerning
what new directions future GCP conservation programs will take., Fatlura
to confront aconomic realitlies at this stage could lead tn the dovalop-
meant of akills and techniques, and even a conservation tdeoloqgqy which
will be frustrated over time Ly lack of farmer intereut (¢ microeconcmic
considerations {(l.e, raturng %o thae farmer) arn not Jemonstrated,

l/ PRo=UHES Y, "Plot Waterdhed Inwosvlgationg i Fergoand Douadoer,
1978, Findings are alao supporsed by the 50 NHattonal | lanntinyg

Inatinute "latydio Socto=lcundmio fel Mudelo Aylambo®, 1977,
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2.  Approaches Toward Measuring Benefits and Costs

Measuring the costs of conservation practices implemented
under the pilot projects is gstraightforward and will not be discussed
here; expenditures on each aspect of the project will simply be recorded
as the project progresses. Benefits on conservation practices are, on
the other hand, somewhat more difficult to Ineasure.

The classic problem of anticipating or estimating seil
conssrvation benefits is that the main benefits occur over long periods
of time as so0il Productivity is preserved by maintaining the thickness
of the productive topsoil. These benefits obviously cannot be monitored
directly in a project that will be implemented over a three vear period.
Where there is very detailed research available on soil depth and soil
productivity relationships, it i; possible to project economic benefits
based on estimates of the reduction in erosion. However, such informa-
tion is not available in Peru. (Nor is it available practically any-
where else in the developing world).

Yet, there remain some very gnod prospects for documenting
Some of the most important benefits of soil conservation, This is because
several of the practices offer some immediate benefits that are not diffi-
cult to estimate. For instance, an expert on range management can estimate
the increases in forage yield which raesults as a product of practices to
conserve soil and moistura by increasing pasture cover. Although some
of the increases in forage from these practices will take more than three
years to be realized, again a range management expert can make projec-
tions of what these yield increases will be, and then be converted to
monetary equivalents. To the extent that these practices are to be em-
phasized in the pilot project, it ia important that the project's economist
be experienced in pasture and range managemant economics.

Methods for estimating the economic benefits of forestry
practices need not be described at length here, because two studies have
already been cited that have demonatrated the favorable benefit/cost
ratios for forestry practices. Wwhat remains 13 ta document in a more
deacriptive senae the ways that these practices can be {ntegrated {nto
& gystem for protecting a watershed.

The structures for protecting cropland are expected to be
the moat difficult to justify in an econoemic sensa, although rthis nay
be partly due to the lack uf information anywhers in the world on tha
long term benefity of thede practices. To the eoxtent that terraces in-
crease the irmediate avallability of motature, thia particular source of
increased yields may be cbiaerved as (n the caae Cor ragture improvement
practicou,

FhAt an aconcmist primarily can 4o 1w edtimate ahar furtyre
Ylald incredases wayld b required €o Justify an investmant In terraces.
Using such oatimates, one can maxe reasonable asaumptions about what kinds
of terracea oxpenditures are juatified.  This will be done bafore the piloe
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project selects a strategy for protectind cropland. As the Project is
carried out, it will then be possible to verify that the structures can
be built within the financial limits that have been identified as reaso-
nable based on the productivity of the soils.

For example in a terracing project currently near Caja-
marca, the cost of labor alone is over $700 hectare
This figqure does not include the costs of technical help, tools and super-
vision. Although these terraces are capable to conserving water, raising
Yields and protecting soil productivity over time, these soils are not
yielding enough to economically justify the investment. A GOP incentive
program will however be investigaged as part of this Project which will
study means to encourage adoption of soil conservation techniques through
such devices as Food for Work, etc.

Consider the production capability of the average crop-
land in Cajamarca. Gross receipts per hectare in 1973/1974 according
to ONRA data that is also quoted in the FAOQ study average about $60 per
hectare, (based on the lowest cost tarraces being built in Cajamarca)
the yearly incrcase in receipts needed to amortize this expenditure over
on assumed twenty yecar life of project is $13.80; this would require a
rather discouraqging 23 percent incraase over present yields just to cover
labor costa. A higher initial soil productivity would clearly have made
it easier to justify this kind of expenditure. Since high yielding soils
are not available in the arca, the Cajamarca project must concentrate on
seokiny very low cost means of protecting cropland, or else concen*trate
on secking very low cost meanug of protecting cropland, or else corcentrate
on the other parts of the watershed.

The above examples jndicatae hew presently many soil con-
servation projects in Peru are being undertaken which do not represent
an efficient allocation of resocurces. The propoised Project will assist
in creating a Jata base which will allow planneras tc affactively measure
economic benefi*a before comaitting finan-ial resources.

The Cajaparca axamplaes do, however, 1ndicate scme of the
tochniques that an ecc :miat can ute to evaluate the success of differ-
ant aspacty of the project, while also gquiding the project rtoward those
techniques thit are most likely to yield success.

D. focial Analvatis

. “ial Surusture Sverview of Tarjet Population

i
o=

The asdoclativa enterpirise =esbors and amall-dcale tndi=-
viduals fat=er: v tomprisze the primary targes frbalation of the proposs
ad Project are Ly no meanas a horcgencus 56713l drouping, Thelr Netarogge
natty 13 evidenced by examining %wo Key facenrs



a. Ethnic composition/lanquage

At the risk of over-generalization, we can generally
divide the target farmer population into two distinct ethnic groupings,
Indian (principally Quechua-speakers) and Mest:zo (principally Spanish-
speakers). The Indian/Quechua population is primarily concentrated in
the Southern Sierra, or mancha india area of Peru, with lesser concentra-
tions in parts of the Central Sierra. This population is considerad to
be the poorest in Peru; illiteracy rates frequently are above 708; they
have virtually no access to on-going extension or education programs of
the GOP because of language isolation; per capital income averages an
estimated $75 per year, and many families virtually have no cash income
relying on self-sustenance farming and barter. The Quechua-speaking
population is, on the other hand, a much more cohesive unit than their
mestizo counterparts. The rajority of Southern Sierra Indians are grouped
into indigenous communities, many of which have been in continuos existen-
ce for well over 200 years. There is a strong family and community social
structure. This provides a sernse of stability among community members,
but also frequently acts as a hindrancs to adopting new social and economic
practices, since the older members of the community =-- usually those with
the least amount of education and exposure to the medern world -- are
those which make community decisions, including those related to farm
practices.

The second broad grouping, the mestizo/Spanish ethnic
population, is the more populous in the Central and Northern Sierra and
the high jungle. Most are small freeholders or members of associative en-
terprises created as a result of the Agrarian Reform process. While many
have some roots back in indigenous communities, the majority have no real
tribal or communal identification; this lack of identification has created
some very real problems in the entire Agrarian Reform, since most attempts
to create an atmosphere of "worker solidarity"” among its beneficiaries
have met with little success, and farm workers will tend to parceive
their own best welfare in terms of individual rewards instead of collectiva
benefits. The meatizo/Spanish population does, howaver, possess many ad-
vantages which the Indian population qroupings dc not. First, they hava,
by reason of language and higher dagrasa of literacy, far greater access
to dissemination efforts of the MAF -- through radio, extension visits,
and promotional literaturs distributed eithar by the MAF or commercial
distributora of agriculture inputs, thay have a much cloansr contact with
the modern sector. Sacond, the very lack of community cchesion acts to
allow for a far qgreatnr deqrees of individual innovaticn/experimentation,
since farm cultural practices are not carried out on a communal basis.

If a small farmer wiahes to expariment with new 1aed varieties, agro--
iaput mixes, now 10:l and watar conservation techniqued, or even new
Cropping pattars, there ia little 1f any social pressure put on him %o
conform to gmnaeral practices in the araa.

h. Geograghic location

The target area to La 1erved by the Project comprises
4 portion of the northern alerra, The sierra ia characterized by both
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climatic and geographic extremes, relatively small extensions or conti-
guous land, and while transport and communications are comparatively

good in the major interconnecting valleys, access to highland ar=as

is extremely difficult, often requiring several hours -- or in extremely
remote areas, several days -- on horseback of foot to reach producer areas,
In recent decades, the sierra has saen a rapjid growth in the phenomenon
of markat towns, which serve as general service centers, for the outlying
agricultural hinterlands. Small entrepreneurs have located in these mar-
ket/towns, providing such services as transportation, provision of agri-
cultural inpurts, and serving as marketing middlemen. A system of infor-
mal credit has been fostered by thesa entrepeneurs, who offer pre-harvest
credits to small farmers and associative enterprises in return for market-
ing contracts. While it is clear that the middlemen frequently take a
disproportionately large share of profits, they do perform necessary ser-
vices which the GOP has neithuer the outreach capacity nor the financial
means to perform. The average sierra farmer, then has fairly good, if
expensive, access to the commercial amenities of production.

2. Project Beneficiaries

The major beneficiaries of the Project will be thosa 275,000
sierra and high jungle farm families which will ultimately receive infor-
mation on improved woil and water conservation muthodology from the GOP as
a result of the Project activities. In the central and northern slerra
regions, farmers typically have much lower incomes, though it is difficult
to obtain reliable income data. Sociologists and economists from the
Catholic University have estimated, as a result of an cen-going project
in eight southern sierra villages, that as ma.y as )5\ of all families
may receive no cash income at all, and that the avaerage income {s somewhara
around half of that in the central and northern sierra areas. Income levels
in the high jungle tend to be somewhat higher, averaging around 5250 per
capita,

Nutritional status and houying conditions reflect the poverty
of the tarqet areas. Data reveals that throughout the 3ierra the average
daily caloric intake is 1,780 compared to 2,264 among coastal restdents
and 2,600 which i3 conasidered to he normal adulr requiremsnta.  The diet,
moreover, 1 extremely limired, consisting basically of potatoes, corn,
rice and othor atarches; protein deficiency {n the sierra i3 the highaat
in the country, In the high junqgle the diet 13 mora balanced, and caloric
intake 13 prehably close to that sn the ccast. Thare are, howevar, savere
daficiencins tn vitamin A and O, and 1cdine and potassium,

Houning conditions are also Lelow average in the sterra
where (t 15 eatimated rhat 0v of all dwellings, tnclading rural and urtan,

are subsktandard: in raral areas, 1t g Uikely that this ;e entade 14 vary
close no t oal A tyeial dWelling Sas adba wali., v tan o1 attaw yone,
dire floors and no o windows, the oo Seryiiv oad toe ool oswsayr e of Db

and ventilarion,  verorowded cond hn layne mador Lealtherealtod proplems,
i

chilef of which are nyberculosts ag Alactious Yiidednans related to lack of

d
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sanitary facilities. High jungle housing conditions reflect the milder cli-
matic conditions, and are combined indoor-outdoor structures. As a result,

there is far less crowding than in the sierra, but the lack of potable

water and sanitary facilities combined with more exposure to disease-carry-

ing insects has led to much the same health status as in the sierra.

The sierra is affected greatly by out-migration, principal=-
ly to the already overcrowded coast. Sierra migration typically follow
the pattern of farm to sierra urban center, as a first step, and sierra
urban to coastal urban as a final step. The low productivity of the
typical sierra farm is such that increased population pressure cannot be
absorbed in producing areas; younger family members thus migrate at first
to the neighboring provincial capital for educational purposes or to find
permanent work. When schooling is finished, or the anticipated work oppor-
tunities do not materialize, the coast -- the Lima metropolitan area in
particular -- has become a magnat, which has produced alarmingly high
growth rates in the capital.

3. Constraints to Project Success

The average Peruvian small farmer, whaether located on the
coast, sierra or high jungle, {5 typified by a very high degree of risk
aversion. Because typical income levels are low, almost at the subsisten-
ca level, farmers cannot assume the same risks as small commercial or in-
dustrial entrepencurs who have at least modest cash reserves in case of
failure. For the vast majority of farmers, failure maeans bancruptcy and
loss of land in the best of cases and literal jtarvation in the worst,
Changing sierra productive patters, to increase productivity and income,
implies subjecting farmers to new risks. Thus Project success will involve:
(a) recognizing that risk aversion is an important sociological reality
among the target sector; and (b) dusigning machaniams within the Projace
tO insure that the farmer's perceived risk is minimized while at the sama
time 1nducing them to introduce now on-farm practices which will result in
the 1atended benofita,

The Project contemplates a number of methods to over-cme
this potential conatratnt. Firse, narginal producers will be encouraged
under whe FEL project as well as the proposed 5041 Conservatlon Projece
to exarcise broad cropping optiund; movement out of aubalatence =rops Lnto
higher inceme cash crops will occur qradually, thus allewing farmars to
Withody exierimentaticn results without Jaopardizing family fooxd Consumpe
tion, A3 results are witnessed ry the farmers, bLoth on their own Land
and that nf neighbors, percaetved risk will be minimized and further Trop
subsdtitut.iona and produceion practlices will be enceuragaed,

Pirally, rhe Protect will finance a tural sociologiar who
Will work wirti farmer Grganizations T, tetarmite what ocgltgpal Pt cas
can bt readily alapted v, irmediate gae and what practicea need to Le

1
traated more axtenaivaly “1a the extsnalan outreich jersgennel,
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4. Role of Women

The impact of this Project on women cannot be separated
from its impact on the general population. However, to the extend that
the trend towards increased female participation continues, the informa-
tion generated by this Project will resuit in a more constructive orien-
tation of the role of wcmen in P~ruvian Societv.

V. IMPLEMENTATION ARRANGEMENTS

A, Schedule of Major Events

lst Yaar

1. Study of Current Systems

2. Conservation Needs Inventory

3. Work Load Analysis

4. Setting Priorities and Goals

5. Development of detailled 3-year Action Plan
a. Training Plan (See Annex III h)

6. Carry Out and Evaluate Trials

7. Establish relations with Universities, Key Orqanizations
and Research Agencies,

2nd Yuar

Development o Information and Conservation Education Program
Development of Demonstration Areas

Eatablish Metholodogy and Build Coat-Benefit Data

Davelop s5tandards and Specifications

. Carry Qut and Evaluate Trials and Demonstrations

Maintain ralations with Universities, Yay Organizations

and Rnsearch Agancien.

[~ T U Y PN UV N

Jrd Year

1. Publiah Technical Manuala and Bulletina

2. Maincain rolattons with Universities, Yoy Organizations
and dosearch Agencied

). Request I'unding for Development of a Conservation Project
in Jajamarca Area

4. Ivaluate Trials and Demanstrations

B. Procurement and Sizburaament Procedures

1. Vrocuresent proceluyras

The selectiun uf conatiltants and Jontraceors, pro.curement
of aquipment and =aterial, hipbdbng and dnsuring #1111 be done in accordance
with standard A, 1.0 jro adures devtatled i the Projesy Agreement, a0k
and Searvices [rocured under fhe pant shall have pBoth thelr sougce and
BrAGIN In Couptfles ineluded 10 Tode SU0 Gf the ALLLD, Gedgraghic Coda
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1. A quarterly report on activities and countarpart expendi-
tures completed and projections of activities and counterpart expenditures

for the next quarter.

2. An annual implemsntation plan which will include a projec-
tion of project activities for the coming year in addition to an annual
operating budget which will include inter alia GOP counterpart allocation
and A.I.D. local currency requirements.

E. Evaluation Plan

Joint annual e¢valuaticns will be carried out. 1In addition to
checking the evaluation indicators suggested in the Project Logical frama-
work, the annual evaluations will look at the relevance and effaectivenass
of Project management mechanisms established,

Although the Grant should be signed by August 31, 1980, disbure
Sements are not likely to begin until FY 8), Therafore, the first annual
evaluation is not scheduled until Auguac 198', Between signing and this
first evaluation, the Mission will be monitoring progress towards nwating
CPs and project implmentation; AID/W will be kept informed thrcough Quar-
terly Proisct Reports.
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Exhibit A

CERTIFICATION PURSUANT TO SECTION 611 {e) OF THE

FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED

I, Leonard Yaeger, the principal officer of the Agency for
International Developmunt in Peru, having taken into
acsount among otiier factors the maintenance and utilizaticn
of projecls in Peru previously financed or assisted by the
United States, do hereby certify that in my judgment Peru
has both the financial capability and the hw._n rigources
capability to effectively maintain and utilize the capital
assistance projuct;

SOIL CCHSERVATION

Leonard Yaeger
Director, UCAID/Peru
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Exhibit B

IS

&% "Aflo de los Deberes Cludadanos®
o

MINISTERID D€ AGRICULTUAA
' Y ALMEATAGON Lima, 19 de Agosto de 1980

OFICIO N°® /" /. /80-AA-DM-DGAS

Sefior Leonard Yoeger
Director de la Agencia para el
Desarrollo Intemacional (AID)

Asunto Solicita Cooperacién Técnica para Proyecto
“"Conservacién Je Suelos® por US $ 11000, 000,

Tengo el agrado de dirigirme a usted, con el objeto da
someter a su consideracién una solicitud de Cooperacion Técnica para el fi-
nanciaifento parcial del Proyecty que hemos denominado "Conservacién  de
Suelos en Cuencas Altas* mediante una donacidn ascendente o lasuma  de
US § 1'000,000. Cabe mencionar cue !a contraparte peruana seré de US §
340,000 que serd cublerta, fundamentalmente, mediante o copacidad Insta-
lada de los organismos naclonules que participardn en el Proyecto; asimismo
ponemos en su conocimiento, que la Direccién General de Agquas y  Suelos
del Ministerio a mi cargo seré la responsable de llevar adelante el mencio -
nado rvoyscto.

Los aspectos jenercles para la formulacién del Plan  de
Operaciones del Proyecto, o sar ejecutado durante tres aftos, han sido plan-
teados en forma conjunta por funcionurios de la Direccion Gener~' oe Aguas
y Suslos y la Misién del AID, que con tal fin nos visitara ean el mes de -
Abril dei presente afo. In AID en base o los planteamientos genarales an-
tes wenalados ha preparado el Plan de Operaciones como documento a nego =
clarse posteriormente con al Ministerio de Agricultura y Alimentacién a tro -
vés de la Direccion General de Aguas y Suelos,

El Proyecto conslstird en la determinacién ¢ oplicocién =
de matodo..yias tendientes o lo priorizacibn de cuencas, wh-cuencat y micro
cuencal o fin da determinar 1y situacidn achuol y potencial que permitc ol
establecimiento oae pollticas e Inversiones pca la superacién de la problemd-
tica establacida para el uw racional y ~onservacién de los ‘8CUINY  naturg -
les renavabing, inicibndcws en algunos - ellas occiones concretas ogro  dle
cho tin,



MINISTERIO O AGRICULTURA Y ALIMENTACION

OFICIO N° /. /. /80-AA-DM-DGAS Pég. 2

Asimismo, medianie la aplicacién de técnicas espec(fi-
cas en &reas piloto se elaborarn Manuales y Directivas Técnicas para la
aplicacién de medidas fisico-mecénicas, agronémico~culturales y agrostolégl-
cas, cuya aplicacién sea vélida en otras regiones del pais. Paratodo  ello
el Proyecto contempla asesoromiento técnico, entrenamiento y adquisicién de
equipo y materiales.

De contar nuestra solicitud con |a aceptacion de la AID,
nos permitimos sugerir que lu adquisicion de equipo y material técnico seq
realizada a través de los canales de adquisicién de la AID.

Agradaciendo anticipadamente la atencion que se  sirva
conceder a la presente solicitud y en espera de su respuesta, me es grato rei
terorle a usted los sentimientos de mi mayor consideracion,

Dios guarde a usted,

. [}
\'\ C——é-‘

ING. NILS ERICSSON CORREA
Ministro de Agriculturo y Alimentocién
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Prior to disbursement, or to issuance by A.I.D. of documen~
tation pursuant to which disbursemant will be made, for the
pilot demonstration activity under the Project, Peru will,
except as the parties may otherwise agree in writing, furnish
to A.I.D., in form and substance satisfactory to A.I.D., a
detailad plan describing activities to be carried out in the
area of the pilot demonstration activity.

d. Covenants

Peri covenants:

(a) to provide necessary financial and technical resources
after :he termination of A.I.D. financing of the project
to provide for the continuing management and implementa-
tion of a soil and water conservation system for Perd.

Clearance;

CONT 1 ITDavson:
ARD  IBU' Garnpal )
RO Lactslzas »..
o) LRI ST Yean:

T ——————————

i

o oamavhtatile b
- ——————y
PG N ramer,
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P1VRR (1] RVET

Drafted Ly HLAISantTman

Date:

Leonard Yaeger
Director



























v Thanl sbnd 00, $0008Tivd pat Padd uld,
AD WAn0e00x ), App BC(2) 32 June 7, 1979 5¢(2).%
ANNEX I

3. Project Criterta Solely for fconomic
3 gort un

ui
—
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5. BECAUSE JF T3IF INSTITUTION=-RUILDING AND DATA COLLECTION
ACTIVITIES, TE¥ IMPACI 2V TAT TARI®T 3ROUP WILL MIST LICFLY
BY INDIPECT. T9T 7P ST)ULD CLEASLY DiSCRIBE PFYE RTLATION-
SBIP BETAFEN THF PROJFCT &NT THF IARIFT 3POUP ANL INSUZF
THE MAXIMUM IMPACT POSSIRLE Oa TAE “URAL POOR.,

C. SJOIL CONSFRVATION FIT

l. THY PROJECT wAS APPEOVED FOP DEVILIOMENT AND AUTEOI?IZA-
TION BY THF “ISSION, TRE FILLOVING TSSUVES SHIULD PE ZON-
SIDERZD DURINJ INTFNSIVE RUVIEY AMD ADLRESSTD IN THE PP,
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PROJECT SOILS GONSEKVATION PROGRAM

Project N* 527-0220

ANNEX I

Exhibit P
Page 1 of 3

Attachment to Annex
Initial Environmental
Examination (IEE)

IMPACT IDENTIFICATION AND EVALUATION FORM

Impact Arvas and Sube=arcau

Impact Idontification

and

Evaluation 1/

A LAND USE

1.

Changing the character of the land through:

4. Increasing the® population=—eecemmaanaa.
b. Extracting natural IGS0LICEjm~mmm—nm——
€. Land clearimgeemeeee o o
d. CQhanging soil productivity CAPACLtYmmmm

Altering natural dofensan-——eemmmecooee— oo -
Foreclosing important usggeeeeeeoo e )
Juopardizing man Jr his WOIrKdem e cmnccccena

Othar L. YL oY o P — n ot v o 0 0

B, WATER QUALITY

1,

Phystcal stats of watorememmoe—en. - ———
Ciemazal and biologicail statsgecemaa P
Leolagital Lalancameccammceomaoa - rmeean—.e
QUIGT fautyuljevmmameecnaa e mmescecm—. cemme-

ttZzZz

z

None

liona

1/ Usa we following symbols: N - o MVirorsental lapace

“ = Littls envirorsental impact

s Malerata envizonmarntal impace
b i

W= Mo iviranrunial Lupace

N i aidrstental wpage

August 1979
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INITIAL ENVIﬁbNMENTAL EXAMINATION

Project Locatic Peru

Project Title: Soil Consaervation

Project Number:w 527-0220

Funding: First FY 8O: 5 700,000
Life of Project: $2,250,000

IEE Prepared by Mario Quiroga USAID/Perd
Environmental Officer

The USAID/Peru project committee for the Soils Congervation Program
has undertaken a complete Inittial Environmental Examination (IEE)
of the project environmental impacts and has arrived at a recommen-
dation for a HNegative Determination as indicated in the Thrashold
Decision Section,

Concurrence: Date:
fodedddeddaliabl il hetnd b

I have reviewed the Intitial Environmental Examination prepared by

the Project Ccmmittee for the Soils Congervation Proyram and concur

in the Threshold Decision recommandation for a Hegativa Datermination.
/
A

.

R /",‘: /"
:f/ / .»/ i /

Leonard Yaegar, ?7¥eccor
USAID/Paru - '

AA/LA Decision:

Based upon tha Develupment Asilstance Executive Committaea revisw of

the Protect llentification Jocimant, inclading the Inir:al Environe

fantal Lxgmination for the Zoils Consaervation frograa, I approve the
hresbold Lectaion for a Nejgative Determanation.

ASELETaNt ASINISLIAtOr for
Latin Aroriva
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IMPACT IDENTIFICATION AND EVALUATION FORM

ATMOSPHERIC

l. Air additives

2. Air pollu=ion - —

3. MNoise gollution
4. Other factors

MATURAL KESCURCLS
l. Diversion, altered use ot WALBL wewenoncos=

2. Irravarsiblae, inefficient COMNLtINANTLS =—==e
J. Gthur lactuces e e e m .- ----——- ——aeoa.

CULTURAL AND SOCTCECCHCMIC

1. Altering phys.cal D R e —.
2. Cianjes of cultural traditicns ——eeeeemmooe
}. C‘\d!‘-\;cﬂ w2 pt‘-pt.l.ltlon - = w ———— - - - - - - - - -
‘. Otdiar f4CT0rYS ~vmmm e cmc— e e
HEAL Y
$. Charging a ratural onvirorment eeeee- e
2o Eliminating an GCOHYItED ~mwoeccccacaaaoo
). Sther TACTILY weomwmec=m - o o s o 0 2 2 40
GEIT AL
Q. :.".'.cr."-l:‘.énﬂ‘. \.:‘g{'act: ------------ -
N th{.’u'-‘u!’l-id! u.‘“.‘,\_«:;i .................... -
, [.;;x]q; Jiim)gam SN ermccccrnana - -
, ’;U.‘;I’ :ac(_u‘-§ St an e oo ... - -
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Exhibit B
Page 3 of )

UNIVERSITIES

Universidad National Agraria “"La Molina® (UNA "La Molina")
- Departamanto de Racursos deo Aqua y Tiaerra (DRAT-UNA “La Molina“)
- Departamento de Suelos (UNA “La Molina")
- Departamento de Pastos (UNA "La Molina")
- Departamento de Manejo Forestal (UNA "La Molina“)
Universidad Nacional "Pedro Ruiz Gallo* (Lambayeque)
Universidad Nacional Té&cnica de Cajamarca (UNTC)
Servicio Agro-Stilvo-Pastoril (UNTC)

ORGANIZATICHS

Ministerio de Agricultura y Alimentacifn (MAA)
- Oficina Sectorial de Planificacidn dal MAA (OSPA)
- Direccién General de Aquas v Sueloa (DGAS = MAA)
= Diraccibn de Manejo de Cuencas (DGAS - MAA)
= Direcciln General Jde Forestil y Fauma (DGF y F - MAA)
= Oficina facicnal e Evaluacidn y Recurscs daturales (CNERN)
= Sarvicio Hacional de Maveorolnogfa ¢ Hidroloqgfa (SENAMNHI)
=~ Inazituts Hacicnal de Planificacidn {INF)
= Admintstracidn Téenica del Distrito de Rioqgo de Cajamarca
= Programa de Dedarrollu de Cajamarca (PROCDLLICA)
Oficina Regicnal de lesarrollo de Lasbayeque (ORCELAM)
= Cfioina Ragicnal de Proyectoas de Inversidn (SRPI - CRDELAM)
= Subdivacciin de Aguas ¢ Suelus Jo la Reqidn Agraria II
(RALI - JRULLAM)
= Direcerdn fonal de Caramarca
Cficina lunal e Jatamarca del NP

RESEARCYH
Inatituto Nacional de Investigacifn Agrarta (INIA)

Centro e Investijacidn Porestal y Pauna (CLFPP = Cajamarca/INIA)
Centro fe Investijacidn Agraria Jdel Norte (LIAG = Norse/INIA)
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SUPPLIES AND EQUIPMENT LIST

Item

4 sheel drive vehicle (Chevy Suburban Type)
Printing desk electronic calculators
2 each US$ 100
Manual Typewriter
Surveyor's Levels complate with tripods
and carrying cases - 2 wsach US$1,300
Surveyor ‘s Tranait complete with tripod
and carrying case - 2 each US52,400
Abney-type hand levels - 4 aach USS 40
Matric Surveying rod - 4 each USS 110
Range Poles - 4 each USS 40
Sets Chaining pins - 4 each US3S 20
Pr. = 7 x . binoculars - 2 each US$ 100
Portable Parshall Water measuremant Flume
(can be conatructed locally! - 2 aach $150
35 rmm Camera with lenges (28 mm, 50 mam, 135 mm)
Drafting tablesa - 2 each US55 290
Drafting Machinae
Set Drawing Ilnstrumentsy
Office Furniture for 5 local hire professionals
Surveyling ¢ Office Supplies: clip beards,
water canteens, flagging material, pager,
pencils, field notabooka, etc., Lump sum
Total LQuirment Jost

Tachnical publicaticn :oatas

ANNEX II

Exh
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uss
15,000

200
200

2,600

4,800
160
440
160

80
200

320
550
Soo
230
60
2,500

33,C0Q0

22,000

TOUTAL SUPPLIES AND EQUIPMENT vs3 55‘002



TECHNICAL ASSISTANCE TOSTS
R . Y

U.8. TECHNICAL ASSISTANCE
USED:

Round Trip Alrfare

Per Diam Allowance

Base Salary - U.S. Consultants
Salary Factor

501, CONSERVATICNIST

J6 months 3 $3,000 x 1.0
Round Trip Transportation of Pamily
Transportation of Household Effacts
In-country Travel
Education Allowance
Housing Allowance
Household Furniturae
Miscellancous Expenses
Sub-Total

ECONCMIST

J months ¢ $3,000 x 1.30

J Rountrips

90 days Per Diem

Ixtra Expenses
Lob-Towal

2 months & 35 1,000 x 1.)0
b

60 Days P Diem
A%r3 Expenses
sub=Total

ial

8 1,100

45
3,0C0/mo

1.30

$ 140,400
4,500
20,000
12,500
36,000
24,000
8,000
1,500

$ 248,300

$ 11,700
3,300
4,030

_L.sco

3 20,000

¢ 7,800
1.100
2,700

1,000

¢ 12,600

ERCIICH TINTRLL mNOTNEEN, AGRUNCMIST, 30IL CONSERVATICNIST

(TRUG) AND ACKI LT QAL ENGINEER (TRNG)

Lo% manens 43y, 0 o L0
Vhound Tein
43 Tavs Per Ulem
SATTY Lol st3as
Tyt a

TCTAL U3, TESHMICAL ASSISTANCE

i 3,880
L.IOO
<335

T80

, \)l,:s

3 )iG, 959

“u



LOCAL HIRE TEAM
PROJECT LEADL U

33 mos.® $1,500/m0.
Travel
Insurance, etc. mos. € § 38
Misc. Expenses
Sub-Total

AGRICULTURAL ECONOMIST
J6 mos. € $1,200/mo.
Travel and Misc. Expenses
Insurance, etc. )6 mos.q@ § 3%
Sub-Total
SENIOR AGRICULTURAL RAGINEER

16 moa.q&8 51,000/mo
Travel and Misc. Expenses

Insurance, etc., 16 mos. $ 35

5 1b~Total
JUNIOR AGRICULTURAL ENG.NEER

J6 ncy, & 3020/m0.

Trav'l and Misc. Expenses

Insurance, etc. )6 moa. € § )8
Sub-Tortal

RURAL SCCICLoCIsT

12 =09, & 2650/m0.

Travel and Miac., Expenses

insuranca, etz. 12 =03 @ § )%
sub=Tical

30IL 3CIENTIoT SR AGRCHTMISS
¢4 moa, & 1Y, .00
Trave!l and Miic. Uxjanaass
sAsurance, er:, 4 mos g ¢ I8

el =T al

TOTAL LITAL HIpy TEOMMIIAL AZBIaTANCE,

CITAL TEUPHINAL ATLISTANCE,

EQUIPMENT. dao {iav)

54,000
13,500
1,250
500

69,260

41,200
1,800

1,260

46,260

36,000
1,800

1,260

39,060

7,470
800
420

8,420

24,000
1,000
A40
23,840
2 3,360
Ma.M

3),0¢0
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TECHNICAL PUBLICATIONS

3 Tech. 1a'dbooks (1000 copies of sach)
13 Practice Srds. (1000 copies of each)

Misc. Pullaetins, Evaluations, etc.
TOTAL

PINANCIAL SUMMARY

U.S. TECHNICAL ASSISTANCE
LOCAL HIRE TECUNTCAL ASSISTANCE
TOTAL TECHNICAL ASSISTANCE
EQUIPMENT

TEZCHNICAL PUBLICATICHS
DEMCNSTRATICN

VEHICLE OPERATING CCSTS
PARTICIPANT TRAINING

3 320,550
216,160

$ 15,000
4,000

3 356,910
33,000
22,000

200,000
12,000

_3,000

3 226|912

ANNEX II
Exhibit D

2
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1

JUNIOR AGRICULTURAL ENGCINFEFS - Invesciqatg. make preliminary design and
layouts on the ?1eld for soil conservation 8ngineering practicee in the
project area. Aasist the jenior Agricultural BEnginesr with the preparation
of technical ruference macertal, AS3ist with the rrain.ng of Peruvian 501}
Conaervat!  workers.

RURAL SOCIOLOGIST - Makes socio-cultural studies in e proYect area,
including Jdemcgraphic atudiesa., Sumsarizes informacion,

SOIL SCIENTIST - Identifies soil taxone dnits assollatel with 3011 cone-
Servaticn and vater srnagenent Practico., Loeusents descriprions of so1l
by location and descrip tons of soil by location and pracrice inutalled.
Assists other mesbers of the team cn soll or agronoalc proble=s. Provides
training for Peruvian 501) Conse-vation workaers.
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TRAINING OUTLINE

A. A training course on Resource Conservation Planning is planned to
include the following material:

l. Conservation Planning Process

- 5teps in planning (Ten elements)

-~ Redsource Jdata for planning. Thias will include s0ils, land
use, ownership, drainage area and sediment sources.

~ Basis for conservation planning (Technical guide and how to
develop one),

2. Preparation of a Conservation Plan

- Classroom
-~ Fleld exercise (developoent of a plan)

3. Another training course planned is involving office and field exercises,
Application of Practices and Treatmer.c Svatems for Watershed and Manage-
ment 48 Iollovs:

1. Design of Ditches

- Lefleral

- Drainage runoff (2040 rule)
Diteh alipnment

Hvdyaviic or Energy gradigat
Dedlyg: =ethinta

2. Erosion Control

= Frodton rocesncy

Nater eruaton

Wirnd ercason

Factars influencing the rate ot e jalon
08l loas prediction equations

= Farimating tunoarf
HIFoly ! ian
Factota affecting autfacs tunoff
Nadume of riiad gunofe

Peawn ¥ate ¢ Yitay hatpe

=Praparaticn of tagiveering Plang
Cesiers!

vianning Procedyfes



3.

- Structuresa

Definition

Introduction and Purpose
Component parts of structures
Structure Selectiom

Stability of Grades Below Spill Ways
Structure Types (Selection & Design)

Gransed Waterways and Outletas

Definition

Protection

Shape or crosa section
Watershed Trearment
Location

Surveys

Design and Design Criteria
Construction

Maintenance

Terracaa
~General

Objecrtives of Terrace Systems
Types of Svatexs

Soi1l Considerations
Terrace Croan Section
Terrace Spacing
Alignnent

lavout Geonmetry
Layvcut

Densgn

Construction
Maintenance

Diveraionn

enerasl

S urvasw

Donign of L.versions
Lavout and Conatructian
Maintenance

Ponda and Yeaervoira

-

leneral

Tupea of Ponda and Redervoirs
Telacting the Yopd Site
Petmary Site radles
Engluccring © irveva
Eabanksent oada 1.03me)
Damlean ot Yxoavar.od Ponds

ANNEX I1

Exhibic F
Page 2 of 3



8.

10,

EX II
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Exhibit F
Page 3 of 3

Springs and Wells (Hydro-Geolagy)
- General
- Ground Water Resources in Cajamarca

Soil Management and Land Improvement
- Soil Imaprovement Practices

- Crop Rotation Systems

- Soil Profile Modification

- Fertilizer Application

Torrent Control

- Torrents characterization

- Establishinyg torrent control paramecters and criteria
- Desiygn of torrent control works

- Engineering and maintenance

Inatitutional Aspects of Water Management in Small Watersheds
-~ Application of Engineering Practices

- Econcmic Aspects

- Extension -~ Conaervation Education

- Surmary









