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USE OF TREATED SEWAGE FOR IRRIGATION
PROJECT PAPER

PART I. SUMMARY AND RECOMMENDATIONS

A. Face Sheet
B. List of abbreviations for Peruvian Agencies
C. Location map

D. Recommendations

USAID/Peru recommends that AID/W authorize a Grant of
$200,000 ($125,000 in the Transition Quarter and $75,000 in FY 1978)
to assist the Government of Peru, through the Directorate General of
Waters of the Ministry of Agriculture, to demonstrate the economic
and technical feasibility of producing significant guantities of
food and forage on Peru's vast coastal desert by irrigating with
treated sewage effluent. The demonstration will be executed at a
site near the city of Tacna in southern Peru.

E. Description of the Project

Based on an existing sewerage treatment facility, this
project provides for the construction of an irrigation system to
utilize available treated sewerage effluent for crop production on
the coastal desert lands near Tacna. Thesystem to be constructed
will service an initial 120 hectares by 1978 and will be designed
for extensior to an additional 80 hectares which will be developed
by the GOP at a later date. The project is designed to demonstrate
the economic feasibility of producing significant quantities of food-
stuffs on now barren desert lands reclaimable in this manner and to
demonstrate that foods grown with treated sewerage meet sanitary
regulations for foods for human consumptioa.

The construction of the project irrigation system will
be completed by early 1978, thus permitting the planting of 120
hectares of crops at that time. This area is sufficient for the
harvesting of approximately 6,708,000 pounds of agricultural pro-
ducts per year based on a land utilization ratio of 1.65 which will
be obtained through double cropping. Initial production, in
accordance with existing GOP sanitary regulations, will include
corn, potatoes, lima beans, squash and alfalfa.



An important aspect of the project, however, will be a
five hectare research plot to be administered and monitored col-
laboratively by the agriculture and health authorities. The research
plot will provide for continuous analysis of soils, water quality,
etc., but will also be devoted to the testing of the sanitary
properties of labor intensive, high value crops such as tomatoes,
melons and lettuce which are at present precluded from production
with the use of sewerage effluent under the GOP sanitary cuda2. The
purpose of this research is to demonstrate that treated sewerage
effluent is safe for the production of such food crops.

The Directorate General of Waters (DGA), a principal
division of the Ministry of Agriculture (MOA), will be the respon-
sible GOP Agency for this project acting in close coordination with
the Agrarian Zone VII (MOA Tacna office) and other local institu-
tions such as the Tacna Office of the Agrarian Bank, the Ministry
of Health's Tacna Office, and the local office of the Ministry of
Food (MOF). Beneficiaries of the project will be landless former
farmers who will be organized into a cooperative by the Agrarian
Zone JII (A.Z. VII) concurrently with the execution of infrastructure
works.

The most important structure of the system already
exists and is operating; this is the sewage treatment plant. The
project will finance primary and smaller secondary canals, low
cost feeder roads, water control gates and research and supervision.
GOP counterpart contributions to this project will be basically
in-kind and credit, providing services, some of the skilled and
support personnel at all stages of the project and some of the
materials. AID grant funds will be utilized for renting certain
pieces of equipment, for contracting specialized professional
personnel, and for labor and some materials.

F. Summary Findings

1. Prioritz

USAID/Peru and the Ministry of Agriculture's
Directorate General of Waters (DGA) staff have worked closely to
develop this project and have readily secured the interest of
other GOP agencies, e.g., the Ministry of Health and the Agrarian
Bank, in collaborating. The project fits well within the GOP's
economic development priorities which stress increased food pro-
duction through such means as the expansion of Peru's limited
arable lands through irrigation proijects. It is the Mission's



judgement that the AID assistance proposed under this project can
lead to significant economic benefits to Peru in terms of maxi-
mizine scarce coastal water resources to increase the domestic
food supply.

2. Administrative and Technical Feasibility

The planning, design and cost calculations for
construction, which the DGA has done for this project, have es-
sentially followed irrigation planning practices which have been
used and refined in Peru over the past years and which are accepted
as standard for small irrigation projects. DGA's engineers ap-
proached the project planning with professional competence in each
of several engineering disciplines. Their field investigations
have been in sufficient depth to assure that adequate data is
available for developing and laying out all elements of irrigation
and drainage. USAID/ENG has reviewed the DGA standard designs and
has found them to be technically satisfactory. In the final engi-
neering study the standard designs will be tailored to actual field
conditions and, at that time, will again be reviewed by USAID/ENG
to assure their adequacy.

GOP funding for the project is contained in their
1976 budget and in the 1977/78 biennial budget request of the DGA.
The additional resources required of the DGA as a result of this
project does not impose an excessive burden on its current or
future funds. The USA1D is confident that sufficient technical
management capacity exists in the DGA to execute the project ef-
fectively and efficiently as they have demonstrated in various
projects in several parts of Peru.

3. Financial. and Economic Feasibility

The feasibility study prepared by the DGA on the
proposed project contains a detailed economic and financial analysis
which demonstrates clearly the feasibility of the program. A study
of the costs and incomes generated by the project over the course of
a 25-year period, which is calculated to be the useful life of the
project, showed the projected internal rate of return to be 23,94
and the benefit-cost ratio to be 1.13 for the first phase of the
project (120 Ha.). For the second phase of the project (200 Ha.)
the projected internal rate of return is 24.10% and the benefit
cost ratio is 1.16.



4. Replicability and Output Potential

Peru's coastal desert is ideal for treated sewage
irrigation projects. The ultra-violet ray factor is extremely high
on the desert, even during seasons when large areas have cloud cover.
These rays speed the oxidation digestion of sewage in the treatment
process by speeding algae growth in the lagoons. 1t is estimated
that about 14,000 hectares of land near Peru's 8 major cities could
quite readily be irrigated with treated sewage. As double cropping
is feasible along te coastal desert, a cropping equivalent of ap-
proximately 23,100 ha. of arahle land could he achieved through
project replicability (14,000 has. X land use intensity factor of
1.65).

The following illustrates the potential outputs
which may reasonably be projected for the above mentioned replicable

area based on analyses undertaken for the project demonstration site.

a. Production of Agricultural Commodities

For the Tacna pilot project, the projected
gross value of agricultural productinn averages S/.40,400 (Us$898)
per hectare. Applying this average to 23,100 has. results in a
total value of potential production of US$20,744,000. This total
is equivalent to 5% of Peru's total 1975 food imports ($395 million).
While there is not a complete overlap between current food imports
and the types of crops which could be grown with treated sewage irri-
gation, such production would result in direct savings in the case
of corn, potatoes ané meat (alfalfa),

Actual commodities produced would vary from
area to area, depending upon temperatures, soil conditions, and
whether or not the GOP changes its current policy on the types of
crops which can be cultivated using treated sewage. In general,
however, one hectare of intensively cultivated arable coastal land
in Peru is capable of supporting ten people per year in terms of
agricultural crops. An expanded system of treated sewage irri-
gation should then eventually be able to support 230,000 people in
terms of its production.

b. Employment
i) Family

Assuming an average of one family per
4.5 has. of actual land, approximately 3,110 farm families (18,660
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people) could become direct beneficiaries of project replicability.
Using a general rule of thumb of 2.2 workers per fam family, 6,842
jobs would be created among the beneficiaries themselves.

ii) Contracted Labor

Assuming labor needs average 100 man
days per cropable hectare, total manpower requirements would be
2,310,000 person days. Family laboxr available is calculated at
2.2 family members available for 220 days per year. Total family
labor (3,110 x 2.2 x 220) is 1,505,240 man days. Contracted hired
labor would be required to complete the remaining needs: 804,760
days or 3,658 jobs representing a value of $/.132,636,640
(US$2,947,480) at current wage levels.

iii) Cost Per Job Created

The Tacna pilot project will require
an average investment of $1,421 per hectare. This cost does not
include approximately $79 per hectare which would be required for
pumping in other areas, thus bringing the total average investment
per replicable hectareto $1,500. Since a total of 10,500 new jobs
would be created (family labor plus contracted labor) the average
cost per job created would be $2,000 (14,000 has. times $1,500
divided by 10,500). This figure compares very favorably with this
Mission's experience in "little man" type projects under earth-
quake reconstruction assistance. The average cost per job under
Loan 053 was $3,159 in the Coast and $2,906 in the Sierra.

It should be noted that replication would
also require new GOP investmnet in sewage treatment facilities such
as that which already exists in Tacna. Such facilities would have
an average cost «f $2,000 per hectare. This cost was not included

in the above calculations since it represents an investment primarily
in the sanitation/environment/health sector and should not be charged

to agriculture. Nevertheless, inclusion of this major cost would
still result in a return on investment of 8.53%, not taking into
account the benefits of an improved health environment.

c. Prospects for Replicability

The GOP is showing increasing interest in build-

ing sewage treatment facilities based primarily on health consider-
ations. In addition to Tacna, for example, sewage treatment lagoon
facilities already exist at Ica, Sullana and Piura. Heightened
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interest in sewerage treatment facilities for their potential for
reclamation of valuable water for agricultural purposes may reason-
ably be predicted as a result of the execution of the proposed
demonstration project.

Moreover, sewage treatment facilities are es-
sential for reversing the serious contamination of several streams
and adjacent coastal areas nearby Peru's largex coastal cities a
subject of increasing GOP and private concern. As an example, the
immediate ocean and swimming beaches fronting Lima have a pollution
contamination factor 6 times higher than the permissible maximum.
As one result of awaking concerns relative to such contamination,

a pre-feasibility study has recently been made for recovering and
treating some 6 cubic meters per second, i.e., 60% of the city's
present discharge of raw sewage.

Thus, based on health, agricultural, and
environmental interests and the financial and technical advantages
of sewage lagoon treatment facilities along Peru's coastal desert,
project replicability is both desirable and likely.
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PART II. Background and Detailed Description

A, Background

. Agricultural Sector Background

Onc of the major problems impeding Peru's eco-
nomic growth is the continuing low growth rate of the agricultural
sector which in recent years has given rise to shortages of foodstuffs,
vastly increased imports of basic foods, and inflationary pressures, y
An estimated 47% of Peru's population is dependent upon the agricul-
tural sector, which is characterized by poor farming practices, a low
level of technology and correspondingly low income levels,

An estimated 45% of Peru's population is concen-
trated on the Pacific coast desert, This sloping plain extends nearly
the fuil length of Peru, over 1600 miles, but, squeezed between the
ocean and the abruptly rising Andes, it averages less than 12 miles
in potentially useable width, Fifty-three short fast flowing streams
cut this desert, Only thirteen of these have continuous flow, although
they all provide for some irrigation within the immediate confines of
their valleys. As a result they are the oasis around which popula-
tion centers and immediate agricultural support areas have developed.
Between the river valleys there is only desert, which has little eco-
nomic potential in its present condition.

The limited productive land base of Peru is a major
constraint to achieving agricultural goals. Itis estimated that there
are approximately 400 persons per square kilometer of arable land
in the country, a very poor ratio when one considers the number of
inhabitants which depend on agriculture for a livelihood, and the
high (3.1%) rate of population growth.

While the agricultural sector employs an estimated
47% of the total work force, its relative contribution to GDP has been
steadily dropping over the last decade. In 1965 agriculture contributed

1/ Peru's food imports amounted to $166 million in 1972; in 1973 these
jumped to $238 million and soared to $395 million in 1975. This

contributed to Peru's international reserves decline of $543 million
during 1975.
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18. 3% of GDP; this dropped to 14, 9% in 1972 and is estimated at 13% in
1974/75. Agricultural growth rates since 1970 have ranged from
""poor'' to "unacceptable' in economic terms. The following table
gives the 'atest Ministry of Economy and Finence figures on per-
centapge growth rates for overall GNP and key sectors of the eco-
nomy, clearly indicating the relatively poor performance of the
Agricultural Sector,

1974 1975
GNP 6.6 4.0
Agriculture 2,3 1.0
Fishing 40.0 -18.1 2/
Mining 2.5 -10.4 2/
Industry 8.0 6.0
Construction 19.0 15.0
Others 5.9 5.1

In 1969 the Peruvian government initiated a high
priority comprehensive Agrarian Reform Program, designed to
bring about a radical change in the structure of the traditional land
tenure system., The target of the Agrarian Reform, perhaps the
most ambitious undertaken in South America, is to redistribute
approximately 10,5 million hectares of land to an estimated
342,000 farm families by the end of 1976. To date over 7.2
million hectares have been expropriated and 6 million hectares
have been transferred to almost 250,000 families which have, for
the most part, been consolidated into Agrarian Production cooper -
atives, _3/

2/ Fishing and Mining both dropped drastically due to lower world
prices for copper and fishmeal during 1975; the situation was
worsened by increased strike and work stoppage activities in
both sectors. The Mining sector was further weakened by the
nationalization of the Marcona Corpor ation and Peru's inability
to find markets for its iron ore,

3/ The bulk of Agrarian Reform beneficiaries have been organized
into production and service cooperatives, agrarian societies of
social interest, campesino communities and integrated land
parcel cooperatives, In some cases, individuals hold title to
small parcels of land, but the majority of land is held by the
cooperative itself, '
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Redistribution of land has helped to solve some of
the social inequitics in the rural sector but the Agrarian Reform has
not been able to effect a solution to the nressing ¢conomic problems
of the agricultural sector occasioned by low productivity and a lack
of arable land. As a result of the dearth of land available for agri-
cultural purposes, the GOP has fostered an aggressive policy of
land reclamation through the use of traditional irrigation methods --
the enormous Chira-Piura, Tinajones and Majes vrojects indicate
the government's commitment to expand the country's agricultural
hase. At the same time, there is an increasing emphasis on small
to medium sized irrigation projects, The DGA's 1975-76 action plan
calls for basic studies of irrigation improvement projects involving
800 km. of canals which would affect the irrigation of over 300,000
hectares.

Recently the GOP has taken steps to prohibit urban
expansion on agricultural lands. At the same time it has shown
initial awareness of the importance of conserving the scarce supply
of water available on the coast. Conservative figures indicate that
coastal population centers presently discharge some L. 2 million
metric tons (317 million gallons) of untreated sewage into nearby
streams and the Pacific ocean every day. This not only wastes
water rich in organic fertilizers but thoroughly contaminates the
streams and ocean and disrupts the aquatic environment, This
sewage effluent offers great potential for making selected desert
areas highly productive, If collected before final discharge and
treated the present volume of water being discharged could irrigate
an estimated 14,000 hectares, thus converting selected areas of
barren desert into needed food producing areas and at the same
time provide a living for currently landless farmers.

The reclamation, development and management of
selected desert lands is consistent with the GOP priorities of
expanding the agricultural base and exploiting more intensively
its scarce resources.

2, Project Background

The USAID and DGA have been working together
in the development of small irrigation projects for the past two
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years. The use of treated sewage effluent for irrigation is seen as an
extension to traditional approaches, incorporating a new concept for
irrigating with water otherwise beinp wasted, producing food crops

in Peru and helping to solve serious environmental problems.

In March 1975 a potential project was identified
adjacent to a city of Lima Pueblo Joven, named "Villa El Salvador'',
A PID was preparcd based on that project site, Due to delays in
g etting local agencies started on definite plans for building the
oxidation lagoons in Villa El Salvador the DGA and USAID jointly
decided that another site was necessary in order to have a function-
ing project within the coming twc years for demonstration purposes.
For this reason, Tacna was identified as ap alterrnative site. In
October 1975, DGA officially requested a chanpe to Tacna where
there is a new aeration lagoon sewage treatnient plant in operation,
In December 1975 a Memoranduin of Agreement was signed between
DGA and USAID by which $8,000 in Grant funds were made available
to DGA to develop a feasibility study, This study, "Use of Treated
Sewage for Irrigation-Tacna, Per(', has been recently completed
and serves as the basis for this proposal.

B. Dectailed Description of Project

The Logical Framework for this project appears in
Annex D, Despite the fact that the Tacna project in and of itself is
relatively small in nature, if it proves a successful demonstration
and is replicated in other coastal areas it will be making a signifi-
cant contribution to the solution of a major problem in Peru -- in-
sufficient production of domestically produced food.

Most of Peru's major cities are located on the dry
desert area along the Pacific coast. From these cities a large
volume of sewage is currently dumped, untreated, into streams and
the ocean, creating serious environmental hazards as well as the
loss of a potentially rich resource, the organic-rich irrigation
waters which could flow to neighboring desert arcas. The secondary
goal of the project is to create an awareness of the dual benefits
which treated sewage for irrigation would bring: an improved en-
vironmental and increased agricultural land.
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Since the Tacna project is designed to serve as a
demonstration, the Project purpose if to show clearly the economic
and technical feasibility of the process so that it will in fact be
replicated in other areas.

To achieve both purpose and goals, inputs will be
required from USAID (in the form of grant financial assistance and
engineering guidance and monitoring), and four GOP entities, the
Ministries of Agriculture, Health and Food, and the Agrarian Bank.
Timely coordinated inputs from the above entities will result in the
following outputs: (1) construction of basic infrastructure at the
Tacna site: (2) 120 hectares brought into cconomic production by
the end of the second year; (3) yields for selected crops; (4) a
functioning demonstration site; and (5) the establishment of the
a grarian production cooperative which will work the newly-irrigated
land,

The Ministry of Agriculture's Directorate General
of Waters (DGA) has completed the feasibility study for the Tacna
pilot project site with funds made available from A.I.D, Under the
proposed project, A.L.D. funds will assist in financing the design
and construction of the irrigation infrastructure at the project site,
Although the demonstration facility initially will encompass 120
hectares, the basic infrastructure will be built to specifications
that will permit expansion of the site to 200 hectares at an estimated
additional cost of $31,000.

Final selection of crops to be grown will be made
during the development of the final engineering design/study to be
undertaken by the DGA, Crops selected will be from among the
type presently permitted by Peruvian law to be grown with treated
sewage effluent, However, a part of this demonstration project will
be to experiment with other food crops, outside the '"permissable
list," e.g. tomatoes, lettuce and other garden crops. This will be
done to demonstrate that high value foods of the raw edible type
grown with treated sewage effluent are sanitary and safe for human
consumption, with an end towards convincing the GOP to modify its
policy and expand the number o crops thatcan be grown with treated
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scwage cffluent, A control plot of approximately 5 hectares will be
set aside for this particular experimental purpose,

The DGA will be the primary agency responsible
for implementing the project and will provide, inter alia, the
services of a Chief Engineer as overall projcct supervisor. DGA
will secure the coordination and collaboration of the Ministry of
Agriculture's Agrarian Zone Office No. VIl in Tacna (A.Z, VII)
as well as the Ministry of Food's local office, for production and
other technical advice, and the Agrarian Bank and the Ministry of
Health Tacna olfices., The Tacna branch of the Agrarian Bank will
pr ovide necessary production credit to the farmers participating
in the project. The Ministry of Health's Tacna Office will provide
technical expertise for overall project sanitary control and will
assume primary responsibility for experimentation with selected
food crops on the separate five hectare piot mentioned above. A
portion of the A,1. D, project contribution will assist in setting up
simple, but adequate, research facilities at the project site. Col-
laboration and coordination among all of the above mentioned parties
has been very good during the development of the feasibility study;
therc are ample indications that this will continue in the future.

The immediate participants/beneficiaries of the
project will be approxima tely 150 members of poor families who
have migrated from the Sierra to the "pueblos jévenes' of Tacna.
These former landless farmers will be organized into a production
c ooperative, according to regulations established under Peru's
comprehensive Agrarian Reform program. A list of eligible' small
farmer candidates already exists, and final selection of participants
and legal incorporation of the cooperative will be undertaken
simultaneously with construction of the irrigation :nfrastructure,
so that the participating farmers will be ready to uiove into
cultivation once the construction is completed., The land is current-
ly public domain, without economic utility. It will be passed to the
Agrarian Reform, which in turn will adjudicate it to the newly-formed
cooperative, Since the land has been in the public domain there are no
former owners to compensate so the cooperative will not be charged
for the land.
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PART III. ©PROJECT ANALYSIS

A. Technical Analysis

The most important structure in the system exists and
is operating; this is the Tacna sewage treatment plant. This modern
facility is comprised of four aeration lagoons and was designed by a
USRA engineering consultant firm. It has been operating satisfactorily
since October 1975. This project will complete the infrastructure
necessary to irrigate coastal desert lands using the treated sewage
effluent from this plant.

The treated effluent will flow from the plant to the
areas to be irrigated in a concrete lined canal 5 Km. long. The
capacity of this canal will be 230 ft/sec.; thus it will adequately
handle the maximum designed discharge of the treatment plant when
this will be attained by 1985. Present effluent flows vary between
100 and 130 ft/sec., depending upon the hour of the day. This main
canal will cross under the Pan-American highway just north of the
Tacna airport. Here, as in most of its length, the road is six
meters wide.

Eleven (11) Km. of smaller secondary canals will
complete the distribution network for distributing water to all
parts of the first 120 Has. to be developed. Provisions will be
made for extending these canals, as necessary. to provide water to
the increased hectarage (to a total of 200 Ha.) as more effluent
becomes available from the treatment plant. The natural slope of
the terrain of the site is 2%, thus 45 drops (small cascades) will
be required in the secondary canals to dissipate the naturally
developed hydraulic energy.

Nine kilometers of three meter wide, low-cost
feeder roads will provide access to the project site. Ten culverts
will be required at locations where secondary canals cross under
these feeder roads. At 12 locations iron gates will be installed
to provide control of the water to each area selected for irriga-
tion at the time required. The entire system is to be built as
simply as practicable, and will utilize labor-intensive methods
with a minimum of equipment.

All preliminary work perfurmed by DGA appears to be
quite acceptable, including a 1/2,000 topographic map with one
meter contour lines and a detailed soils study. These are in the
feasibility study. Before construction starts final design will
be made by the DGA. The soil quality is not uniform in the
project area, varying from Class I to Class IV, i.e., good to poor.
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Nevertheless, experience elsewhere with treated sewage irrigation
has shown that the organic components quickly improve the quality
of the soil.

The employment generation of the project corresponds
favorably to other Peruvian irrigation projects. At the start 65
or more persons will work the land steadily and additional farm
labor will be needed seasonally every year; later other workers will
be added as the treatment plant effluent increases and as more land
is incorporated into the system. The host government has the capa-
bility of adequately controlling operation and maintenance. The
sewage treatment plant is presently under the control of Tacna
Ministry of Health and Ministry of Housing offices. The irrigation
system and lands will be controlled by the Agrarian Zone VII. Not
too far distant in this same vallev the lMagoyo and La Yarada irriga-
tion systems are good examples of managerial efficiency being
demonstrated by the Agrarian Zone VII.

From an overall view, the development of this project
should also achieve a significant environmental benefit. This is

discussed in the environmental assessment, Annex C.

B. Financial Plan

Present cost estimates are as follows:

$ GOP ($) AID (S)
Design Engineering cost 22,222 4,444 17,778
Supervision and Field ControlZl/ 33,333 20,000 13,333

Construction Cost 121,070 20,514 100,556
Research and Production Management 46,666 22,222 24,444
Sub~total 223,291

Contingency (15%) 33,494 11,272 22,222
Inflation (20%) 44,658 22,991 21,667

Construction & Research Sub-total 301,443

Agrarian Bank credit 120,000 120,000 o]
Total 421,443 221,443 200,000

It is expected that the Agrarian Bank will provide all
needed production credit to the area beneficiaries; this will amount
to $120,000 for the first crop. The current rate of interest for
production credit is 6% per annum.

1/ sSee Implementation Plan.
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One item not included in the cost estimates is the
cost of land. At the present time the land is unused and has no
economic value. Estimates of its potential value with irrigation
are varied and go as high as $/.7,000 ($155) per hectare. Since
the land will be given without charge to the project beneficiaries,
the implicit value of the GOP contribution will rise by the total
value of the land -- $31,000, considering an eventual project size
of 200 hectares valued at S155 a hectare.

The research and operational control of the project
will be closely coordinated with the Ministry of Health. A detailed
program will be designed to provide scientific and technical infor-
mation in sanitation, control of effluent quality, crop yields and
soils control.

A 15% contingency is considered to be adequate
considering the level of cost estimates made in the Feasibility
Study. In the same manner a 20% inflation factor is realistic for
Peru, given the fact that the construction period will be less than
one year. Since these cost data are consistent with USAID/ENG
experience with unit costs in comparable construction activities,
the total cost of the project is considered to be reasonable.
Adequate planning has taken place to produce a technically sound
project; consequently Section 6l1(a) (1) of the Foreign Assistance
Act has been fully complied with by the Feasibility Study made by
DGA.

C. Economic Analysis

Economic justification of the project is derived
from two major benefits: (1) increased food supply to the Tacna
areas; and (2) income which will be generated to the target popu-
lation.

1. Phase One - 120 Hectares (1978)

The 120 hectares which will be irrigated under
the project are currently unused, due to the lack of water. The
type of agriculture which is anticipated is one of "medium
technology," under which crops traditional to the area will be
cultivated. Double cropping will be possible, and crop rotation
will be practiced to insure optimum land use. 115 hectares of
the project area were originally studied by the DGA, and the
following land use was calculated:
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Alfalfa 40 has. 21.1%
Lima Beans 25 has. 13.2%
Potatoes 50 has. 26.3%
Corn 55 has. 28.9%
Squash 20 has. 10.5%

190 has. 100.0%

Of these crops, alfalfa will be permanent for
four years; squash and potatoes will be cultivated during the
winter; corn and squash during the summex. This basic rotation will
be repeated during the four-year period until the original alfalfa
crop is discontinued. Total cultivated area will thus be
190 hectares, which, using 115 has. as the physical extension of the
project, results in a ljand use intensity of 1.65. Table I shows
anticipated costs and values of production, based on figures devel-
oped by the Agrarian Bank,

Based on the estimated net value of production
of 5/.2,682,920 or US$59,620, projected family incomes in the
project area come to $2,384 per year, or $397 per capita consider-
ing an average family size of six persons. These figures are
average annual income; they actually will vary on a four-year
cycle, due to the fact that every fourth year alfalfa must be
replanted.

production of the five crops is estimated as

follows:
alfalfa : 2,185 metric tons/year
Lima Beans : 30 metric tons/year
Corn : 165 metric tons/year
Potatoes : 600 metric tons/year
Squash : 160 metric tons/year

9. Phase Two - 200 Hectares (1985)

By 1985, when the sewage treatment plant is
operating at full capacity, the project will be able to effectively
irrigate 200 hectares. Assuming increments in the production of the
original five crops, 1985 land use -- again with double cropping--
would be approximately the following:

Alfalfa 75 has. 23.1%
Lima Beans 40 has. 12.3%
Potatoes 85 has. 26.2%
Corn 90 has. 27.7%
Squash 35 has. 10.7%

325 has. 100.0%

Table 2 shows anticipated costs and values of production.



COSTS OF PRODUCTION AND VALUE OF PRODUCTION

(Figures in Peruvian soles, calculated at rate of S/.45.~- = US$1)

Table 1

GROSS VAIUE OF PRODUCTION

COSTS OF PRODUCTION (S/.)

NET VALUE OF PRODUCTION

1/ 2/ (s/.)
CROP No.Has. Yield Kg/Ha. Price S/.XKg. Total S/. Agro~Inputs Labor Total Total Per He.
3/
Alfalfa 40 54,625 0.6 1,311,000 - - 767,720 543,280 13,582
Corn 55 3,000 9.0 1,485,000 536,470 491,040 1,027,510 457,490 8, 312
Squash 20 8,000 5.0 800, 000 160,140 209,260 369,400 430, 600 21,530
Potatoes 50 12,000 6.0 3,600,000 1,756,000 725,400 2,481,400 1,118,600 22,372
Lima Beans 25 1,200 16.0 480, 000 172,675 174,375 347,050 132,950 5,318
190 7,676,000 4,993,080 2,682,920

(¢ 170,578)

($ 110,957) ($ 59,620)

1/ Agro-inputs include:

2/ Labor includes the cost of manual labor plus social benefits.

fertilizer, seed, pesticides, machinery and water.

3/ Yields, cost of production and net value of productiagn are the annual average of four years alfalfa production.

vields consider an average of 5% spoilage.
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TABLE 2
COSTS OF PRODUCTION AND VALUE OF PRODUCTION (PHASE TWO = 200 Has.)

(Figures in Peruvian soles, calculated at rate of S/.45 = US $1)

GROSS VALUE OF PRODUCTION COSTS OF PRODUCTION ($) NET VALUE OF PRODUCTION
. . (s/.)
No. Yield Price 1/ 2/
CROP Has Kg/Ha. S/./Kg. Total S/. Agro-Inputs Labor Total Total Per Ha.
3/

alfalfa 75 54,625 0.6 2,458,125 - - 1,439,475 1,018,650 13,582
Corn 90 3,000 9.0 2,430,000 877,860 803,520 1,681,380 748,620 8,318
Squash 35 8,000 5.0 1,400,000 280,245 366,205 646,450 753,556 21,530
Potatoes 85 12,000 6.0 6,120,000 2,985,200 1,233,180 4,218,380 1,901,620 22,372
Lima Beans 40 1,200 16.0 7€8, 000 276,280 279,000 555,280 212,720 5,318

325 13,176,125 8,540,965 4,635,160

($ 292,802) (s189,799) ($103,003)

1/ Agro—inputs include: fertilizer, seed, pesticides, machinery and water.
2/ Labor includes the cost of manual labor plus social benefits.

3/ Yields, cost of production and net value of production are the anmial average of four years alfalfa
production. Yields consider an average of 5% spoilage.
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Assuming that the expanded land utilization will
be able to support a total of 45 families (assuming approximately
4.5 has. per family), projected family incomes will be substantial-
ly the same as in the First Phase. These estimates are, however,
based on the assumption of a constant level of technology and
constant yields. Since such a situation is highly improbable, we
can assume significantly higher incomes over time.

Production of the five crops

as follows:

Alfalfa : 4,075
Lima Beans : 48
Corn : 270
Potatoes : 1,020
Squash : 280

3. Employment Generation

metric
metric
metric
metric
metric

in 1985 is estimated

tons/year
tons/year
tons/year
tons/year
tons/year

The following table gives Agrarian Bank estimates
on man days per year for one hectare of selected crop production in

the Tacna Valley:

Alfalfa : 75
Corn : 64
Squash : 75
Potatoes : 104
Lima Beans : 50
Garlic : 140
Aji : 120
Lettuce : 126
Cabbage : 130
Onions : 160
Melons : 115
Tomatoes : 130

days
days
days
days
days
days
days
days
days
days
days
days

At the present time the majority of the above
listed garden crops which have a high labor content (over 100 days
per hectare) cannot, by law, be cultivated in areas served by
treated sewage. Since an integral part of the Project will be
research on cultivation of truck crops, it is hoped that GOP policy
will be changed to allow for production of more labor-intensive
crops, which would expand the employment base of areas where future

treated sewage projects are initiated.
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4. Marketing of New Production

No difficulties are anticipated in marketing this
production. 1In fact, it is reasonable to anticipate that for many
years to come, the Toquepala and Cuajone mines will be eager to buy
any excess food production which might be available from the Tacna
valley in the need to feed their large mining work forces.

The city of Tacna and its surrounding area is
currently a net importer of foodstuffs. Given the limited agri-
cultural possibilities due to lack of water for irrigating land, it
seems that this condition will continue. Any irrigated lands that
can be brought into production will, in some measure, help to al-
leviate the need to import food. The same can be said for all
cities in the Peruvian coastal desert. Considering 8 of the major
cities, there is presently sufficient sewage being wasted which,
once treated, would irrigate some 14,000 has. Irrigable lands
near these cities have been or can be readily identified. By 1995
the sewage output will double. Clearly, the potential is great
for having this type of project copied in many cities along Peru's
coastal desert. (See Map, Page 26)

D. Financial Analysis

1. First Phase - 120 Hectares

Execution of the project works is programmed for
completion in the first year. The total first phase investment is
s/.13,494,975 (US$299,888). Certain other costs will be incurred
each year over the anticipated 25-year life of the project. These
are summarized in Table 3. These yearly costs, along with production
costs, and anticipated income derived from agricultural production
are discounted using discount rates of 20% and 25%, to arrive at an
internal rate of return of 23.94%. (See Table 4) The benefit-cost
ratio of 1.13 is calculated in Table 5.

Considering the fact that this project will be
the first time that treated sewerage will be used for irrigation
purposes in a controlled and supervised situation it is considered
essential that continuing research be programmed over the first
two years, to determine the applicability of the process to other
areas. Since these costs will result in an output which will have
broad applicability they have been excluded from calculations to
determine per hectare costs of the project, since to charge them
exclusively to this project would be to overstate their significance
in this one particular project. Considering an execution cost of
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TABLE 3

FIOW OF INVESTMENT, MAINTENANCE AND REPAIR 0SS

DURING USEFUL LIFE OF PROJECT (25 YEARS)

(PHASE ONE: 120 HECTARES)

YEAR: 1 2 3 4 5 6 7 8 9 25
ITEM

Investment 10,659,975
Maint. & Repair Q

of Works 1/ 50,000 50,000 50,000 50,000 50,000 60,000 60,000 60,000 103,680
Permanent

Alfalfa 1,075,C00 665,280 665,280 665,280 1,076,000 565,280 665,280 665,280 665,280
Rotated

Crops 4,225,360 4,225,360 4,225,360 4,225,360 4,225,360 4,225,360 4,225,360 4,225,360 4,225,360
Research 2/ 1,417,500 1,417,500

Total 10,659,975 6,767,860 6,358,140 4,940,640 4,940,640 5,350, 360 4,950,640 4,950,640 4,950,640 4,994,320

1/ Maintenance and Repair Costs are increased 20% every five years.

2/ Research Costs do not form a part of the Project. 1Included are 15% Contingencies and 20% for Inflation.

-~ 27 -



TAELE 4

INTERNAL RATE OF RETURN CAICULATION

(Phase One: 120 Hectares)

Investment and Production Total Net Cash Discount Present Discount Present
Year Maintenance Costs Costs Income Flow Rate Value at Rate Value at
S/. S/. S/. S/. S/. 20% 20% 25% 25%
1 10,659,975 10,659,975 -10,659,975 0.8333 -8,879,759 0.800 -8,527,980
2 1,125,000 4,225,360 5,350,360 7,163,000 1,812,640 0.6944 1,258,697 0.6400 1,160,089
3 715,280 4,225,360 4,940,640 7,847,000 2,906,360 0.5787 1,681,911 0.5120 1,488,056
4 715,280 4,225,360 4,940,640 7,847,000 2,906,360 0.4822 1,401, 447 0.4096 1,190, 445
5 715,280 4,225,360 4,940,640 7,847,000 2,906,360 0.4019 1,168,066 0.3277 952,414
6 1,125,000 4,225,360 5,350,360 7,163,000 1,812,640 0.3349 728,500 0.2621 475,092
7 725,280 4,225,360 4,950,640 7,847,000 2,896,360 0.2791 808,374 00,2097 607,367
8 725,280 4,225,360 4,950,640 7,847,0C0 2,896,360 0.2326 673,693 0.1578 486,009
9 725,280 4,225,360 4,950,640 7,847,000 2,896,360 0.1933 561,314 0.1342 388,691
10 1,13%,000 4,225,360 5,360,360 7,163,000 1,802,640 0.1l615 291,126 0.1074 193,603
11 725,280 4,225.360 4,950,640 7,847,000 2,896, 360 0.1346 389,850 0.085¢° 248,797
1z 737,280 4,225,360 4,962,640 7,847,000 2,884,360 0.1122 323,625 0.0687 198,156
13 737,280 4,225,360 4,962,640 7,847,000 2,884,360 0.0935 269,688 00,0550 158,640
14 1,147,000 4,225,360 5,372,360 7,163,000 1,790,640 0,0779 139,491 0.,0440 78,788
15 737,280 4,225,360 4,962,640 7,847,000 2,884,360 0.0649 187,195 0.0352 101,529
16 737,280 4,225,360 4,962,640 7,847,000 2,884,360 0.0541 156,044 0.,0281 81,051
17 751,680 4,225,360 4,977,040 7,847,000 2,869,960 0.0451 129,435 0,0225 64,574
18 1,161,400 4,225,360 5,386,760 7,163,000 1,776,240 00,0276 66,787 0.0180 31,972
19 751,680 4,225,360 4,977,040 7,847,000 2,869,960 0.0813 89,830 0.0144 41,327
20 751,680 4,225,360 4,977,040 7,847,000 2,869,960 0.0261 74,906 0.0115 33,004
21 751,680 4,225,360 4,977,040 7,847,000 2,869,960 0.0217 62,278 0.,0092 26,404
22 1,178,680 4,225,360 5,404,040 7,163,000 1,758,960 0.0181 31,837 00,0074 13,016
23 768,960 4,225,360 4,994, 320 7,847,000 2,852,680 0,015 51,633 0,0059 16,831
24 768,960 4,225,360 4,994,320 7,847,000 2,852,680 00,0126 35,944 0.,0047 13,408
25 768,960 4,225,360 4,994,320 7,847,000 2,852,680 0.0105 29,953 0.0038 10,340
1,731,865 ~467,876
IRR = 20 + 5 x X 731,865 = 20+ 5 x 0,7873 = 23,94

2,199,741
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TABLE 5§

BENEFIT COST RATIO

(Phase One:

120 Hectares)

29,

Present Worth (Costs)

Present Worth (Income)

s/. s/.
Year 15% 15%
1 9,269,914 0
2 4,045,407 5,415,944
3 3,248,471 5,159,403
4 2,825,058 4,486,915
5 2,456,486 3,901,528
6 2,312,961 3,096,565
7 1,860,945 2,949,687
8 1,618,364 2,565,184
9 1,407,467 2,230,902
10 1,325,081 1,770,694
il 1,066,471 1,686,320
12 927,517 1,466,604
13 806,429 1,275,138
14 759,114 1,012,132
15 609, 908 964,396
16 530,506 838,844
17 462,367 728,986
18 435,250 578,770
19 349,986 551,644
20 304,097 479,452
21 264,281 416,676
22 249,666 330,931
23 200,772 315,449
24 174,406 273,860
25 151,827 238,549
37,662,651 . 42,734,573

Ratio Benefits
Costs

42,734,573

37,662,651
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$253,222 (works minus research) which will benefit 120 hectares in
the first phase, the per hectare cost comes to $2110. This compares
to an estimated $2,500 per hectare on medium-sized coastal irri-
gation projects, such as those financed under 1DB's Linea Global
project, and an estimated $5,750 per hectare on the large northern
coast irrigation project of Chira-Piura. Sierra irrigation is much
less expensive on a per hectare basis, since it involves the chan-
nelling and regulation of rainwaters, which are non-existent on the
arid coast; expected agricultural yields are also significantly
lower in the sierra, given the soil conditions and rugged terrain.

2. Second Phase -- 200 Hectares

Since the project infrastructure will be con-
structed to handle the 1985 estimated capacity of the sewage treat-
ment plant, 200 hectares will eventually be irrigated. The additional
construction cost for full utilization of 200 hectares is estimated
to be $31,000,which will be carried out in the seventh year of the
project (1984). The phasing of costs over the twenty-five year life
of the project is shown in Table 6. Table 7 calculates the new
internal rate of return of 25.10% assuming a seventh year invest-
ment of $31,000 and increased production costs and income starting
in the eighth year (based on estimated production as given in Table
2 of the Economic Analysis). The benefit cost ratio, at 15%, is
1.16 (See Table 8).

Since the relatively small new investment of
$31,000 will bring 80 new hectares into production, the overall
cost per hectare drops from $2,110 in the First Phase to $1,421 in
the Second Phase.

E. Social Analysis

The overall social impact of the proposed program
will, in large part. depend upon the extent to which it is eventual-
ly replicated with similar projects in reclaiming pure desert lands
near the urban centers of the country. The pilot area in_its first
phase is necessarily limited in both size, (120 hectares)-" and
beneficiaries, (25 families or 150 persons).l/ While the social
impact upon this small area and these few beneficiaries will be
significant, the full benefits can only be approximated for the
pilot area. If, as is expected, this first project serves as a
demonstration which other urban areas will follow, significant
social problems could be alleviated on a nationwide scale.

1/ 200 hectares by 1985, capable of supporting
45 families or 270 persons.



TABLE 6

FLOW OF INVESTMENT, MAINTENANCE, REPAIR AND PRODUCTION COSTS

DURING USEFUL LIFE OF PROJECT (25 YEARS)

(PHASE TWO: 200 HECTARES)

ITEM/YEAR 1 2 3 4 5 6 7 8 9 10 25
Investment 10,659,975 1,395,000
Maintenance and
Repair of Works 50,000 50,000 50,000 50,000 50,000 50,000 50,000 83,333 83,333 83,333
Pérmanent Alfalfa 1

{40 has.) 1,075,000 665,280 665,280 665,280 1,075,000 665,280 665,280 6€5,280 1,075,000 665,280
Permanent Alfalfa 11X

(35 has.) 940,625 582,120 582,120

Rotated Crops 4,225,360 4,225,360 4,225,360 4,225,360 4,225,360 4,225,360 4,225,360 7,101,490 7,101,490 7,101,490
Research 1,417,500 1,417,500
TOTAL 10,659,975 6,767,860 6,358,140 4,940,640 5,350,360 5,350,360 4,940,640 6,335,640 8,790,728 8,841,943 8,432,223
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“TAELE 7 -INTERNAL RATE OF RETURN CALCULATION
(Phase two: 200 Hectares)

Investment and Production Total Net Cash Discount Present Discount Present
Year Maintenance Costs Costs Income Flow Rate Value at Rate Value at
S/. pv4 s/. 2/ S/. S/e 3/ S/. 25% 25% 30% 30%

1 10,659,975 -10,659,975 0.8000 -8,527,980 0.7692 -8,199,653
2 1,125,000 4,225,350 5,530,360 7,163,006 1,632,640 0.6400 1,044,890 0.5917 766,033
3 715,280 4,225,360 4,940,640 7,847,000 2,906,360 0,5120 1,488,056 0.4552 1,322,975
4 715,280 4,225,360 4,940,640 7,847,000 2,906,360 0.4096 1,190,445 0.35C1 1,017,517
5 715,280 4,225,360 4,940,640 7,847,000 2,906,360 0.3277 952,414 0.2693 782,683
6 1,125,000 4,225,360 5,950,360 7,163,000 1,212,640 0.2621 317,833 0,2072 251,259
7 715,280 4,225,360 4,940,640 7,847,000 2,906,360 0.2097 609, 464 0.1594 463,274
8 2,110,280 4,225,360 6,335,640 7,847,000 1,511, 360 0.1678 253,606 0.1225 185,293
9 1,689,238 7,101,490 8,790,728 12,577,625 3,786,897 0.1342 508,202 0.0942 357,104
10 1,740,453 7,101,490 8,841,943 12,492,125 3,650,182 ©.1074 392,030 Q,0725 264,638
11 1,330,733 7,101,490 8,432,223 13,176,125 4,743,202 0.0859 407,501 0.0558 264,710
12 1,330,733 7,101,490 8,432,223 13,176,125 4,743,902 0.0687 325,906 0.0429 203,513
13 1,689,238 7,101,490 8,790,728 12,577,625 3,786,897 0.0550 208,279 0.0330 124,968
14 1,740,453 7,101,490 8,841,943 12,492,125 3,650,182 0,0440 160,608 0.0254 92,715
15 1,336,733 7,101,490 8,432,223 13,176,125 4,743,902 0.0352 166,985 0.0195 92,506
16 1,330,733 7,101,490 8,432,223 13,176,125 4,743,902 0.0281 133,364 0.0150 71,159
17 1,689,238 7,101,490 8,790,728 12,577,625 3,786,897 0.0225 85,205 0.0116 43,928
18 1,740,453 7,131,490 8,841,943 12,492,125 3,650,182 0.0180 65,703 0.0089 32,487
19 1,330,733 7,101,490 8,432,223 13,176,125 4,743,902 0.0144 68, 312 0.0068 32,259
20 1,330,733 7,101,490 8,432,223 13,176,125 4,743,902 0.0115 54,555 0.0053 25,143
21 1,689,238 7,101,490 8,790,728 12,577,625 3,786,897 0.0092 34,839 0.0040 15,148
22 1,740,453 7,101,490 8,841,943 12,492,125 3,€50,182 00,0074 27,011 0.0031 11,316
23 1,350,733 7,101,490 8,432,223 13,176,125 4,743,902 0.0059 27,989 0.0024 11,385
24 1,330,733 7,101,490 8,432,223 13,176,125 4,743,902 0.0047 22,296 0.0018 8,539
25 1,689,238 7,101,490 8,790,728 12,577,625 3,786,897 00,0038 14,390 0.0014 5,302
31,843 -1,553,799

1/ Investment and Maintenance includes construction, supervision and maintenance, installation and maintenance of Alfalfa.
2/ Production Costs refers to corn, potatoes, squash and lima bean costs.

3/ Income is variable since every fourth year alfalfa must be installed. Two alfalfa rotations are used: Alfalfa I (40 has.) is installed in years
2, 6, 10, 14, 18, and 22; Alfalfa II (35 Has,) is installed in years 9, 13, 17, and 23. Prcduction of rotation crops is constant changing only
in year 9 when the additional hectarage is brought into productior.

IRR = 25 + 5 x ~..32r843 = 55 4+ 5 (0.0201) = 25.10%
1,583,642
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TABLE 8

BENEFIT COST RATIO

(Phase Two:

200 Hectares)

33,

Present Worth (Costs) Present Worth (Income)
s/. S/.
Yearx 15% 15%

1 9,269,914 -
2 4,045,407 5,415,944
3 3,248,471 5,159,403
4 2,825,058 4,486,915
5 2,456,486 3,901,528
6 2,572,341 3,096,565
7 1,857,187 2,949,687
8 2,071,121 2,565,184
9 2,499,204 3,575,819
10 2,185,728 3,088,053
11 1,812,085 2,831,549
12 1,575,982 2,462,618
13 1,428,493 2,043,864
14 1,249,367 1,765,137
15 1,036,320 1,619,346
16 901,405 1,408,528
17 816, GS9 1,168,461
15 714,429 1,009,364
19 592,785 926,282
20 515, 209 805,061
2 466,788 667,872
22 408,498 577,136
23 338,975 529,680
24 294,285 459,847
25 267,238 382,360
45,449.435 52,896,203

Ratio Benefits _ 52,896,203 = 1.16

Costs T 45,449,435
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These 2% tamilies will be selectod by the ALY, VI,
in conjunction wilth SINAMOR, trom  list ot eligible tamilics who
have indicated their interest in working the new tarm area to be

irrigated. At present 41 campesino tamilies who previously were
farming using untreated sewage in the Tacna area have signed up.
In 1975 they were prohibited from using the untreated sewage and
petitioned the Ministry of Agriculture to give them new lands.

The National University of Tacna recently conducted
a study of the 41 families in an attempt to arrive at an overall
socio-economic profile of the group and the results clearly indicate
the marginal conditions in which they live. The principal results
are summarized below:

1. 44% of the group is ten years of age or under,
indicating a disproportionately high dependency ratio of population
to potential working force.

2. Only 26% of the group is economically active and
of this group 56% are categorized as eventuales, agricultural day
laborers who work primarily during the limited planting and harvest
seasons. Another 26% are classified as "independent" workers, which
may generally be interpreted as tertiary sector services workers.

A few carpenters and former soldiers comprise the rest of the popu-
lation.

3. 55% of the group has migrated to Tacna from other
geographical areas of the country -- 51.2% of these come from the
altiplano department of Puno. Of the 45% who were born in the
Department of Tacna, the majority are under ten years of age,
children of migrants.

4. 93% of the dwellings occuped by this population
are classified as "under construction"”, a situation typical of
marginal urban areas in which phase construction is carried out --
as families save money, another room is added until the home is
completed (studies conducted in Lima marginal areas by John Turner
of M.I.T. have shown the average time needed for completion of a
home is about eight years).

5. 80% of the houses lack potable water; 95% lack
indoor plumbing; 84% lack electricity; 81% do not subscribe to
municipal garbage collection services.

6. The majority of heads of household lack completed
primary education, and four of the 41 were unable to sign their names
to the membership list.



Per capita income in the lepartment igs estimated at
$710, compared to the nationwide average of $410 in 1972, and in
terms of housing conditions, education and employment, the
Department ranks above the national averages. The actual socio-
economic characteristics of the pilot area would seem to demon-
strate the dichotomies which exist throughout urban Peru or rural
Peru immediately adjacent to the urban centers. Both the Department
and Province of Tacna are atypical in that they rank high vis-a-vis
other Departments and Provinces based upon selected socio-economic
indicators. A recent Mission study on relative marginality showed
that the Department of Tacna tied for first place with the Department
of Ica while Tacna Province ranked third of the 150 Peruvian
provinces.=2/

Living conditions in the pueblos jovenes of urban
Tacna however are little different than in other marginal urban
areas of the country. The slums are characterized by crowded living
conditions, few if any job opportunities outside of the unproductive
tertiary service sector (street vendors, shoeshine people, etc.),
and a substantial percentage of the residents are immigrants from
highland farm areas of the country with little training for occupa-
tions outside of the agricultural sector. Nearly 40% of the
Department's residents are migrants from other areas, and of these
57% come from the altiplano department of Puno, and 11% and 7% from
the neighboring departments of Arequipa and Moquegua respectively.
Coming from largely rural backgrounds, they generally find it dif-
ficult to adapt to the urban environment in terms of living
conditions and employment opportunities. Since land pressures axe
a limiting factor to agriculture along the arid coast, including
Tacna, migrants are unable to find work in the one area where they
have some familiarity, and instead join the ranks of the under-
employed. Income levels are well below the overall urban sector
average and while urban living provides certain social benefits,
such as schooling and availability of basic health services, the
migrant families who populatethe urban slums are generally no better
off economically than when they left the sierra.

The proposed program is designed to directly benefit
an estimated 25 marginal urban families and give them the opportunity
to work cooperatively to turn 120 hectares of presently unproductive
desert into agricultural production.

2/ The Mission is currently undertaking a study on relative
poverty and marginality in Peru, and using such indicators
as education levels, extent of use of indigenous languages,
availability of health services, extent of use of agri-
culture machinery, etc. is preparing a marginality index of
all departments and provinces within the country.
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Women will benefit equally with men under the project.
The Peruvian agricultural sector is one where women share workloads
equally with men, and generally the distribution of income among men
and women is much more equitable in rural areas than in urban areas,
since women generally manage family budgets and handle most com-
mercial transactions. By creating a new rural environment within the
desert settiny of the project area, near ihe city of Tacna, it is
anticipated that those participating will have a greater degree of
social and eccnomic equity than under their present condition.

Additionally benefits which will accrue to Tacna and
other project sites to be selected will accompany project objectives.
At present, «avironmental contamination is prevalent in marginal urban
areas throughout the country, and most pueblos jovenes are breeding
grounds for epidemics caused by contaminated water supplies. Infant
and child mortality is high, and work efficiency among the adult
populatimis lessened as a result of illnesses. 1In those areas
where similar projects are implemented, improvad health conditions
will be a non-quantifiable social benefit.
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PART IV - IMPLEMENTATION PLANNING

A. Administrative Arrangements

1, Participating GOP Agencies

Administration of Project activities will be carried out

by the General Directorate of Water Resources (DGA) in the
Ministry of Agriculture (MOA). The DGA will coordinate with
the Agrarian Zone VII for physical implementation of the pro-
ject in Tacna and also with the Agrarian Bank to assure avail-
ability of credit to farmers for production expenses.

Ancillary technical support will be furnished to the Project
from the Tacna office of the Ministry of Food, the Director-
ate for the Preservation of the Environment in the Ministry

of Health and through the Ministry's Field Office No. IV.

MOA

The MOA shares its leadership of certain aspects of the agri-
cultural sector with the Ministry of Food (MOF), but is the GOP
agency most directly concerned with the preservation, improvement,
and efficient use of renewable agricultural resources and the pro-
motion of rural organizations associated with agriculture. Organi-
zationally the MOA has clear lines of internal responsibility among
its directorates, its small number of autonomous dependencies and
its zonal administrations. Though personnel management problems do
exist, the MOA is moving toward a personnel classification and
salary scale system which is intended to resolve these. (The same
is true of the GOP as a whole). The MOA has been a leader in de-
centralization and in delegation of authority to zone administra-
tions which play an integral part in planning and budgeting and have
a high degree of autonomy for budget execution under authority grant-
ed by the Minister.

DGA

The Organic Law of the Agricultural Sector places the DGA in
charge of the preservation, conservation, and utilization of water
resources and the preservation of agrlcultural lands. Specific
objectives of the DGA are: i) the efficient administration of water
and land resources; ii) rehabilitation and preservation of agri-
cultural soils, and increased water suppligs for agricultural pro-
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duction; iii) ecducation of farmers on the importance of rational
utilization and conservation of water and land resources; and
iv) long term planning of water supplics to meet future demands.

In pursuit of these objectives the DGA prepares, executes,
and evaluates short, medium, and long-term water utilization pro-
grams. It also engages in programs for river basin improvement
and management, erosion and flood control, and irrigation and
drainage infrastructure. In addition, the DGA in conjunction with
its regional staffs in the Zonal Offices, coordinates and evaluates
irrigated crop plans, supervises operation and maintenance of irxi-
gation infrastructural works, establishes and enforces water tariffs
and quotas, studies and implements surface and sub-surface water
projects, and trains district irrigation technicians. The organiza-
tion of the DGA appears in Chart A; Page 43.

The unit of DGA directly involved in the implementation of
this Project will be the Directorate of Preservation and Conserva-
tion (DIPRECO), one of three divisions of DGA. The major function
of DIPRECO is to inventory, analyze, and implement programs related
to rehabilitation of agricultural lands affected by salinity and
drainage problems in coastal and sierra regions, and to engage in
projects to improve existing and implement new small scale irriga-
tion systems. These activities are intended to contribute to in-
creased food production through rational use of scarce water and
land resources and by bringing new land into production. The staff
of DIPRECO is 'composed of 52 engineers (5 of which hold an advanced
degree), 72 non-degree specialists (technicians, surveyors, and
draftmen), 51 clerical workers, and 78 laborers.

The total 1975-76 DIPRECO budget is $ 5.19 million which re-

presents a 49% increase over the 1973-74 biennial budget. A
breakdown by category follows:

DIPRECO BUDGET 1973-74, 1975-76

(5000)
Budget Category 1974-75 1975-76
Operations 141 1,313
Investment 2,239 1,153
Special Projects 1,101 2,720

Totals: $ 3,481 $ 5,186

Source: DGA
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MOA Agrarian Zone No. VII (A.Z. No. V1iI

A.Z. VII has its headquarters in Tacna. Its physical juris-
diction includes the Departments of Moquegua and Tacna.

The major responsibility of A.Z. No. VII is to implement MOA
programs at the field level, principally those related to Agrarian
Reform, water and irrigation resources, forestry, rural enterprise
promotion and development, and rural cadastre. The A.Z. VII or-
ganization is shown in Chart B, Page 44.

The staff of the A.Z. VII is composed of 45 professional, 162
employees and 287 laborers. The 1973-74 and 1975-76 budgets of
A.Z. follow:

Budget Category 1973-74 1975-76
Operational 1'*420,000 1'670,000
Investment 1'190,000 4'780,000

Totals $ 2'610,000 6'450,000

Source: Program Office of the A.Z. VII

The sharp increase in the investment budget for the current
biennium is due mainly to the recent addition of funding for the
Water Resources Improvement Project in the Tacna valley. This
project is being carried out by contracted personnel, thus the
proposed project will not interfere with other activities of the
A.Z. VII.

Agrarian Bank (A.B.)

The A.B. is responsible for promotinc the developmenc: of
agricultural production by providing agricultural credit to in-
dividual and associative farm units. It has an authorized capital
of S/. 15,000 million ($ 333 million). A discount facility with
the Central Bank supports short-term production lending.

The A.B. offers short-and long-term credit, generally with
preferential rates of interest for activities producing priority
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foods including meats, milk, and other products. It also offers
credits for food marketing activities and, to a limited extent,

for the purchase or improvement of on-farm infrastructure such as
silos and fences. Furthermore the new organic law of the A.B.
(Decree Law 21227 dated 7/24/75) expands its authority to provide
cradit for food industries in coordination with the Industrial Bank;
and for Agricultural Social Property Enterprises. The law also
enables the Bank to participate as a share-holder in associative
farm enterprises.

Under the current GOP Agrarian Reform policy the A.B. orients
its financial resources toward serving the associative enterprises,
such as agricultural cooperatives, indigenous communities, and SAIS.
Farmers organized into Water User Associations are similarly eligible
for similar preferential treatment by the Bank. At least 60% of the
A.B.'s short-term credits are presently provided to these groups. It
is also expected that the Agrarian Reform process will expedite the
flow of credit to larger number of producers.

The organization of the Bank is shown in Chart C, Page 45.

The A.B. has 17 regional branches and 45 field agencies. Each
regional branch can approve loans of up to S/. 3 million ($ 66,667)
and field agencies can approve loans up to s/. 600,000 ($ 13,333).
The Tacna valley has one regional branch in the city of Tacna.

mhe Bank's role will be a key one in the success of this pro-
ject since it will finance the farmers' seed, fertilizer and other
production costs, especially during the initial crop year. Since
commercial lending activity in the agricultural sector has been
curtailed due to the uncertainties created by the Agrarian Refomm,
the A.B. is virtually the only remaining source of regular bank
credit available to farmers, in addition to being the only available
source of concessional farm credit.

Ministry of Food (MOF)

The Ministry of Food is a relatively new organization having
been established in December 1974. It is in charge of all activities
related to the production and internal marketing of food products,
including livestock, and their livestock processing. In addition to
the normal administrative and supervisory staffing, the MOF has four
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basic line divisions: Production, Research, Marketing and Infra-
structure.

The MOF's programs are executed th.ough its Zonal Offices which
are, in effect, micro-models of the Ministerial organization. (Each
zonal office has one head who is the regional equivalent of the Mi--
nister of Food). This form of organization is part of a nation-wide
movement to decentralize governmental functions, including budgeting
and administration. The Ministry establishes policy guidelines, pro-
vides leadership in the process by setting priority targets and ad-
vising zonal and sub-zonal offices on their probable budgetary re-
quirements for persounel and support for field operations.

Decentralization has raised morale ir the field by placing great-
er authority and responsibility at that level, lessening csomewhat the
preference for work in the city capital of Lima, and reducing the
bureaucratic red tape.

The Tacna office of the MOF has jurisdiction over the Depart-
ment of Tacna and Moquegua. The total personnel in the Tacna office
numbers 191, of which 33 are professionals, 88 non-degree specialists
with the balance being clerical workers and laborers. The Tacna office
organization is shown in Chart D, page 46.

2. AID

During the development of the Feasibility Study the DGA
demonstrated good collaboration and a high degree of
coordination with USAID, particularly in the selection of
consultants, reviews of draft papers and technical design,
and in joint field trips to various potential sites in the
country. This is expected to continue throughout the im=-
plementation of the project; consequently, there appears
to be no need for a rigid scheme of approval other than
the following points:

- Final Engineering study to be approved by USAID.
- A monthly expenditure report to be submitted to USAID
by DGA.
- OQuarterly Progress Reports to be submitted to USAID by DGA.
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USAID Engineering has assigned one local engineer as the
liaison officer for all project related offices in Lima
and Tacna. The USAID Agriculture Office will provide
support in ail phases of the project, as needed.

Disbursement of funds through an Administration Contractor
proved quite sucessful for the Feasibility Study and for
this reason a similar service for the implementation of
this Grant is deemed advisable by both DGA and USAID.
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B. Imglementation Plan

A project performance tracking network chart is presented in
Annex E, It shows milestones against which project success and
planned implementation are to be measured, the more significant
milestones being:

Action DateL/ Responsible Agency
-ProAg signed Sept.76 USAID/GOP
=Final Engineering Study starts Oct. 76 DGA

-Letter of understanding from
A.B. to DGA assuring financing

for production costs Dec. 76 A.B./DGA

~Final Eng, Study completed and

approved Feb. 77 DGA /USAID

~Construction starts March77 DGA/A.Z.VII

-FY 78 ProAg signed Oct. 77 USAID/GOP

~Cooperative legally organized Aug. 77 A.Z.VII/DGA

-Coop. obtains credit fram A.B. Dec., 77 A.B./A.2,.VII/DGA

~Construction completed Feb. 78 DGA/A,.Z ., VII

~Pilot crops started Mar. 78 DGA/A.Z ., VII/MOF/MOH/
Area No.4

The DGA is the implementing agency of the project and as such is
responsible for developing the final engineering study and carrying
out the execution of the project. In the latter aspect they will
work in close coordination with the Agrarian Zone No.VII (A.2. VII)
which will provide partial local logistics and pramotion of the
project in Tacna.

A key contribution by the A.Z. VII will be the jelection of
beneficiaries and the constitution of a farmers' cooperative in
order to have a base for obtaining needed credit from the Agrarian
Bank for their first crop production expenses. The DGR is currently
seeking a formal understanding with the Agrarian Bank relative to
this production cost financing,

Jointly the MOH, DGA and A.Z. VII will develop a program for
research and agricultural management of the project. This program
will be conducted by an ad hoc research team over a two year period
with partial USAID Grant financing. This team will also carry out

1/ pates differ from the PPT. Those given here are the projected
dates for completion of Actions. The PPT lists critical dates by
which Actions must be completed. See also Annex B for detailed
construction schedule.
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some specific extension and training functions by conducting informal
on-farm demonstrations with participating farmers. This team will
basically be 3 persons, a professional and two assistants. However,
they will coordinate with technicians of all parties involved in the
project., A detailed Research Program will be developed in the Final
Study and Report,

The final engineering design will be accomplished in a manner
similar to the way the feasibility study was carried out for the
project. DGA will coordinate the required collaboration of all
personnel and also provide the technical supervision of the supple-
mentary personnel contracted with Grant funds. USAID Engineering
and Agricultural Offices will review and approve the final design,

The construction schedule is shown in Annex B, During the
construction period the DGA will provide a graduate engineer as
Project Engineer. All construction will be done by force account
in accordance with the approved final design. To complement the
DGA supervision of construction, USAID Engineering will monitor the
project based on frequent visits to Tacna, probably monthly, during
the construction period.

The financial aspects of the project Feasgibility Study were very
satisfactorily handled by an Administrative Contractor. Based on
this the DGA and USAID have agreed to use the same systems for this
Grant, The proposed disbursement procedure includes an advance of
Grant funds.

Research will focus basically on sanitary aspects of water,
soil and crops including variation in soil salinity and caomposition,
Essentially the whole area of the project will be covered by the
research program; however, a 5 Ha. plot will be reserved for ex-
perimentation witl' selected truck crops and other vegetables which
Peruvian law presently forbids being produced for human consumption
when irrigated with treated sewage effluents. The results obtained
fram this 5 Ha. experimental plot are expected to induce the
authorities to change the requlations regarding the use of treated
sewage for certain crops.

A secoundary research element, which will be explored if neces-
sary funds can be acquired for this purpose through cost savings or
other sources, is the determination of the productive potential of
fish culture in the 4 sewage treatment lagcons. Potentially some
4 to 8 metric tons (4 to 6 tons for Carp, 6 to 8 tons for Tilapia)
of edible fish per year might be produced in each of these one
hectare lagoons, Full facilities for a study are estimated to
cost up to $22 000 and would include small breeding ponds, early
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growth ponds, fish handling facilities and technical assistance
through one operational year of study on fishculture. If one of
the 4 aeration lagoons were to be used as the breeding and early
growth pond cambined, then the handling facilities and technical
assistance would require approximately $10,000.

During the farm production period the Farmer Cooperative will
receive strong support fram the Tacna office of the MOF, particu-
larly in getting needed advice on crop inputs and also in the
marketing process of outputs. Once the project becomes operational,
the USAID Agriculture Office will monitor all aspects of production
control, marketing and research.

As noted in Part III, E, Social Analysis Section, a list of
eligible small farmer candidates already exists and the selected
participants will be incorporated into a cooperative. Thisg action
is not expected to be completed early enough for the selected
farmers to take part in the decision making relating to project
design and initial implementation, However, promptly following
the formation of the farmer cooperative organization the farmers
will have a primary involvement, as the beneficiaries, in project
operations,

C. Evaluation Plan

Periodic evaluation is most essential since project success or
failure may determine, in great measure, future GOP commitments to
and budgetary support of expanded similar activities along Peru's
coast.

Three periodic annual evaluations are scheduled starting in
January 1978 through January 1980. Special additional evaluations
will be carried out as needed.

The second and third periodic evaluations will have the combined
benefits of the inputs of the Research Team and the farmer cooperative.
Senior officers of the following institutions will participate in all
evaluations:

~ Directorate General of Waters (DGA).
- Ministry of Health (MOH).
- USAI1D.

The project specific baseline data in this case is simple because
the area to be developed now produces nothing., The socio-economic
baseline for the participants will be obtained during the selection
process to be made by the A.Z. VII. The data collection process will
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become a regular activity of the Research Team, starting in 1978,

Implementation progress will be evaluated against the target
verifiable indicators set forth in the Logical Framework, shown
in Annex D. The planning assumptions will also be controlled as
to their validity at the evaluation time,

The third regular evaluation is intended to be the final one.
It will evaluate the overall athievement of the project purpose
with special emphasis on the receptivity of the demonstration and
indications of interest, feasibility, etc., for its concept of
being carried out at several locations in Peru. The socio-
economic impact of the Project will be determined in terms of
the following:

1. Production effects

- average yield per crop per hectare
length of growing season

- crop diversity

crop losses.

2, Income effects

- farm-generated cash income

- food consumption/nutritional level
quantity and value of marketed production
credit rating/borrowing behavior,

3. Sanitation effects

- incidence of any particular vector and disease (in
crops and fish)

- presence of plagues

- quantity and quality of the effluent.

These illustrative indicators will be supplemented by others
selected to provide a basis for a GOP decision whether to expand
this type of Project to other coastal cities,

The DGA has expressed its strong support of Proj. :t evaluation,
USAID will coordinate closely with the DGA in promoting maximum
participation of other GOP agencies and high ranking Peruvian
professional personnel will be strongly encouraged to participate
in the evaluation process.
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D. Conditions and Covenants

The Project Ayreement for the first year's activities will
contain the following condition precedent to disbursement of A.I.D.
funds for construction:

1. The Directorate General of Waters (DGA) shall furnish a
final engineering study acceptable to the USAID.

2. The Agrarian Bank Office in Tacna will provide a letter
of understanding that credit will be available to the project
farmers for the production costs of the first crop.

In addition to these CP's a covenant in the Project Agreement
will require joint USAID-GOP annual reviews of the progress of the
Project.
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Annex A

Page 1.
Draft of Project Description for ProAg

One of the principal constraints to improve production of the agricul-
tural sector in Peru is the very limited agriculturally productive land
base, there being approximately 400 persons per KmZ of arable land.

As a result of the country's dearth in arable land, the Government
of Peru has fostered a policy of land reclamation through the use of
traditional methods of irrigation. However, despite considerable
efforts, there still remains a low arable land base, Due to limited
supplies of natural water sources there is a limit as to what can be
accomplished through conventional irrigation projects.

Meanwhile, substantial quantities of scarce water on Peru's coastal
deserts are being lost every day by discharging all sewage, un-
treated, into the coastal streams and ocean fronts, This not only
wastes water rich in organic fertilizers, but thoroughly contaminates
the streams and ocean, and disrupts the aquatic environment, This
sewage effluent offers great potential for making selected desert
areas highly productive, Treating and utilizing the sewage of the
coastal cities could bring literally thousands of coastal desert
hectares into needed food production and provide a living to land-
less farmers, At the same time the use of low cost oxidation
lagoon treatment of sewage would also have a favorable impact

on the environmental and health conditions of much of Peru's large
coastal population,

The purpose of this project is to demonstrate successfully the eco-
nomic and technical feasibility of producing significant quantities
of needed foodstuff by irrigating Peru's coastal desert lands with
treated sewage effluents. This will be accomplished through the
establishment of a pilot demonstration site outside Tacna city on
Peru's extreme southern coast, Approximately 120 hectares of
barren coastal desert will be under irrigation and cultivation at
the project site by the middle of 1978 utilizing the treated sewage
effluent from the aereation lagoons recently installed with the
technical advice of a U,S, engineering consulting firm,
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The Ministry of Agriculture's Directorate General of Waters (DGA)
has already completed the feasibility study for the pilot project site,
with support from AID, Under the proposed project, AID funds will
assist in financing the final design and construction of the irrigation
infrastructure at the project site, Although the demonstration
facility initially will encompass 120 hectares, the basic infra-
structure will be built to specifications that will permit expansion
of the site to 200 hectares with relatively little additional effort

and expense, Final selection of crops to be grown will be made
during the development of the final engineering design/study to be
undertaken by the DGA, Crops selected will be from among the
type permitted by Peruvian law to be grown with treatel sewage
effluent, However a part of this demonstration project will be to
experiment with other, high value, food crops, outside the
""'permissable list,' e.g. tomatoes. This will be done to
demonstrate that foods of the raw edible type grown with treated
sewage effluent are sanitary and safe for human consumption., A
control plot of approximately 5 hectares will be set aside for this
particular experimental purpose.

The DGA will be the primary responsible Government of Peru
agency for implementing the project and will provide, inter alia,
the scervices of a chief engineer as overall project supervisor.
DGA will secure the coordination and collaboration of the Ministry
of Agriculture's Agrarian Zone Office in Tacna, as well as the
Ministry of Food's local office, for production and other technical
advice, The Tacna branch of the Agrarian Bank will provide neces-
sary production credit to the farmers participating in the project.
The Ministry of Health's Tacna office will provide technical
expertise for overall project sanitary control and for testing the
crops produced on the separate five hectare plot mentioned above.
A portion of the AID project contribution will assist in setting up
simple, but adequate, research facilities at the project site.

The immediate participants/beneficiaries of the project will be
approximately 150 members of poor former farmer families who
presently reside in the '"pueblos jévenes' of Tacna. They will be
organized into a production cooperative., Final selection of
participants and legal incorporation of the cooperative will be
undertaken simultaneously with construction of the irrigation infra-
structure.
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Page 3,

The benefits of a successful project at the Tacna demonstration site
will be two-fold, On the one hand it will demonstrate the actual and
potential value of treated sewage effluent otherwise wasted to produce
hundreds and eventually thousands of hectares of needed food crops
along Peru's desert, It will also promote improved health environ-
ment by showing that relatively inexpensive lagoon treatment systems
can readily minimize water contamination to the point where waters
can be used for growing all types of food crops, safe for human
consumption. Expectations are that in the short term the project
will be replicated at other coastal urban sites where sewage effluent
is presently treated, and in the longer run to motivate the installa-
tion of sewerage treatment plants along the coast for joint agricul-
tural/environmental benefits,
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ANNEX B

Page 2
ESTIMATED TONNAGE YIELD PER YEAR

Product Hectares per Year Ton/HA. Tons

Alfalfa 40 54.6 2,184
Corn 55 3.0 165
Squash 20 8.0 160
Potatoes 50 12,0 600
Lima Beans 25 1.2 30
TOTAL: 190 3,139

- 56 -
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ANNEX C

Environmental Assessment

Appendix 5C (Reserved) of Chapter 5 in Handbook 3 Part I is
noted. Several of the aspects mentioned in the "Environmental
Assessment Guidelines Manual® are covered already somewhere else
in this PP and in the Feasibility Study made by DGA. Here we stress
the most important environmental implications of the project start-
ing with a general background.

The irrigation site is a barren area of sandy soil 4 Km.SW of
Tacna. Recorded moisture fall at the nearby airport is less than
3 mm. (1/8") per year. Only very occasional cactus or other desert
plants can be seen.

The sewage treatment plant (aeration lagoon system) is located
about a kilometer from the nearest corner of the land to be irri-
gated. At present the treated effluent is being wasted into a
natural draw in the desert which flows toward the sea. (See Figure
1 in Feasibility Study.)

The aeration lagoons, which have been functioning since October
1975, are being operated efficiently. For example, the secondary
lagoons have more than 4 parts per million of disolved oxygen in
the waters, which is sufficient to support fish and the local
Gambucia fish has recently been planted therein and is doing well.
The most recent analyses show a 10 times reduction in the Bacillus
coli count and zero count for Salmonella and Shiguella bacteria.
Algae of the Chorella and Coelastrum type are present but, so far,
none of the Euglema type; these will be put into the lagoons in the
near future.

The water table in the general area has been tested and is in
excess of 50 meters (160 ft.) deep. It has been determined that
there is no chance of ground water contamination due to phosphates
in domestic detergents.

A potential problem could be created if, in the future,
industrial plants should discharge their wastes into the sewerage
system feeding the treatment plant. Industrial development in Tacna
is presently at a very low level. The sanitary authorities will
have to be cautioned of the need to be aware of the industrial
waste problem and to enforce the existing Peruvian regulations
control in the disposal of such wastes.
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It is noted here that Peru's present Water Law establishes
that it is permissible to irrigate with treated sewage effluent
for the following:

- High stem food plants and those plants which must be cooked for
human consumption;

- Food products which will be subject to industrial processing
before human consumption.

These legal restrictions heve been observed in designing the
crop paterns for this project.

Resource linkage:

Implementation of the project will convert 120 Hectares of
extremely dry desert into a fully productive green zone with the
resulting environmental benefit. The agriculture technologies to
be introduced will be the results of a permanent and systematic
research activity to be carried out by the project research team.
As a consequence of the project, habitats for wildlife will be
created and a substantial change in the locallized ecosystem is
expected. This, also, will be closely monitored by the research
team.

Physical Aspects:

The project site is presently subject to minor wind erosion
and drifting sand. The change into agricultural land will tend to
fix the soil and prevent these losses. Erosion and sedimentation
problems associated with the canal network will be minimized be-
cause the main canals will be concrete lined and hydraulic slopes
have been carefully planned to frequently dissipate accumulating
hydraulic enexgy. In addition to these design features the farmers®
cooperative will be instructed in and will have to provide adequate
maintenance for the system.

The introduction of plant diseases, insects or rodents is a
possibility. These will have to be controlled and the research
team will have the responsibility of keeping them controlled to
permissible limits,

During the final engineering study a detail program will be
designed for chemical and bacteriological effluent quality control,
taking into consideration both normal operations and overload
operation of the sewage treatment plant.



59,

Social-cultural aspects:

Former farmers, now landless in Tacna, are eager for a piece of
land to cultivate. Most of the selected beneficiaries are expected
to be former farmers who at one time used raw sewage to irrigate
(prior to 2 years ago). Thus the project will represent a positive
step forward for the users. All beneficiaries will receive basic
information as to how to put up their homes. A water main will bring
potable water from the nearby Tacna Airport.

Public health aspects:

The potable water, mentioned above, will be available to
farmers by means of public faucets conveniently located to mini-
mized health hazards or nuisance at public watering sites.

A joint effort of the research team and the MOH Zone No. 4 will
be needed to monitor sanitation, new diseases and vector patterns
which may be introduced by the new water-related ecosystem, as well
as the safety precautions related to pesticide/herbicide/fertilizer
storage and use.
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PRCJ ECT DESIGN SUMMARY
LOGICAL FRAMEWORK

Project Titls & Number: _USe Of Treated Sewage for Irrigation (527-15-120-150)

Lite of Project;
From FY 1o FY_78

Total U. 5. Funding _$20C, 000
Cate Prepored: i

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMSTiONS~.

Prog. m or Sector Goal: The brooder objective 10
which this preject cosributes:

To increase food production through ex-
pansion of arable land along Peru's
populated coastal desert.

Secondary Goal; Promote concern for

environmental sewage contamination
along Peru's coast, ag well as the
recognition of the economical benefit
that can be derived through uses of

Measures of Goal Achievement:

- increase in arable coastal hectar-
age available for production of
food.

= MinAg and Min. of Food production
statistics.

~ ONERN basgeline studies

= Census baseline data for agriculture

Assumptions for achieving goal targers:

—~ Continued GoOP high priority for in-
creasing agricultural food productim.

= GCP interest in reclaiming coastal
desert lands, continues as high
priority.

Project Purpose:

To successfully demonstrate the econo-
mic and technical feasibility of
pProducing significant quantities of
needed foodstuffs by irrigating desert
lands with treated sewage effluent.

Conditions that will indicate purpose has been

achieved: End of project status.

- Establishment of on~going demons-
stration site.

= At _east 120 hectares at Tacna
Pilot site under cultivation
by 1978.

=~ Crop yields.

= MinAg Agrarian Zonal Office No. VII
data.

~ Project Monitoring and Evaluation
(joint DGA/USAID).

- Agrarian Bank Zonal Office data-

- Ministry of Health.

Assumptionr for achieving purpose:
= Adequate support for project (by
Agrarian Zone No. VII).

GOP agencies inwvolved in project
(MinAg, MOH MinFood, Ag. Bank)
will continue to support project.
Continued adequate operation of
Tacna sewage treatment plant.

Outputs:

1. Construction of basic infrastructure
at pilot site - irrigation canals and
small water control structures.

2. Hectarage brought into cultivation
at pilot site.

3. Economic yielde for selected crops
according to established crop design
patterns.

4. Establishment of demonstration site

to test use of treated effluent on
crops.
5. Establishment of Agr.Cooperative.

&sylimdt of Outputs:

= See Annex B for Construction
Schedule.

- At least 120 hectares by end of
second year.

See Annex B for projected food
tonnage yield per year.

Research control program operating
in second year.
Approximately 150 coopbeneficiaries ]

~ On-site inspection by DGA and USAID
technicians.

MinAg Agrarian 2Zone Office No. VII.

Agrarian Bank Zonal Office.

Project Monitoring by MOH Zonal Office
No. IV (for sanitary controls).
-MinAg Agrarian Zone Off. VII & SIKAMOS.

Assumptions for achieving outputs:
= Construction materials available

without major delays.

= Willingness of farmers to form a
Ccoop and participate in the project.
~ Availability of agricultural credit
from the Agrarian Bank for partici-
pating farmers.

Inputs:
A. USAID;
1. Grant financial assistance

2. Engineering guidance/monitoring

B. GOP: 1. MIMAG
aba T
1. Administrative & Technical Staff
2. Final Engineering Design Study

b. Agrarian Zonal Office No. VII
1. Supervisory personnel and
partial local logistics
2. Land
2. Agrarian Bank provides credit

3. Ministry of Health

Implementotion Target (Type and Quantity)

$200,000 grant for local construc—
tion and supplies and equipment.
One Civil Engineer (local direct-
hire on part time basis).

Study completed approximately 7 mos.
after Project initiation {by April
30, 1977).

120 hectares demonstration site.
Estimated agricultural production
credit to cooperative: $120,000
Part time services of lab techni-
cians and sanitary erngineer.

- Project monitoring
- On-site inspections

- Agrarian Bank records-number of loans
nade to project cooperative members.
- Periodic reports of analysis

4. Ministry of Food

Technical assistance

Assumptions for providing inputs:

- Timely GOP budgetary & staff support.
- Timely availability of AID resources,
especially beyond first year of
project.

-Inflations does not exceed project

budget estimates.

- Agrarian Bank will honor its ccmmit-

ment to provide credit to partici-
pating farmers.
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CHECKLIST OF STATUTORY CRITERIA

(Alliance for Progress)

In the right-hand margin, for each item, write ansver or, ae appro-
priate, a summary of required digcuseion. As necepssary, reference
the section(s) of the Capital Assistance Paper, or other clearly
identified and available document, in which the matter is further
discussed. Thie form may be made & part of the Capital Assistance

Paper.

The following abbreviations are usad:

PAA - FPoreign Assistance Act of 1961, as amended.
FAA, 197) - Foreign Assistance Act of 1973.
App. - Foreign Assistance and Related Programs Appropriation Act, 1974.

MMA - Merchant Marine Act of 1936, as amended.

BASIC AUTHORITY Answer or Discussion

I. FAA 8§ 103; 8 194; 8 105;
§ 106; 8 10?. Ie loan being made

a, for “9"‘:0“1.“."": ruval devel- For agriculture and rural development
opment or nutrition;

b. for population planning or health;

c¢. for education, publie adwinie-
tration‘ or human resouroces development;

d. to solve esomomic and sooial
development probleme in fields such as
transportation, powver, industry, urban
development, and szport development;



AID 1240-2 (5-74)

tn support of the general

economy of the reoipient
country or for development
rrograms conducted by private
cr international organisa-
tiones.

COUNTRY PERFORMANCE

Progress Towards Country Goals

2. FAA § 208; §,251(b).

A.

Desoribe extent to whioh

country tis:

(1) Making appropriate eéfforts
to inorease food production
and tmprove means for food
storage and distribution.

(2) Creating a favorable oli-
mate for foreign and domestto

private enterprise and
inveatment.

64.

The GOP has an active policy to increase
food production, including extensive credit
programs. A top priority activity is the
Agrarian Reform program which among other
things is consolidating and redistributing
land holdings in an attempt to bring ad-
ditional lands under cultivation. A new Min:
istry of Food has been established with

responsibility for wchnical asgistance in
production and marketing of food crops.

In the context of its industrial reform
program (Industrial Law) and its balance
of payment management, the GOP is seeking
foreign and domestic private investments
in areas identified as being essential to
growth. Also see Item No. 4.
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(3) Inoreasing the public's
role in the developmental

prooaess.

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

(b) Diverting such
resources for unnecessary
military ezpenditure (See
also Item No. 80) and
intervention in affaire
of other free and
independent nations.)
(See also Item No. 11)

(5) Making ecomomic, soctal,
and political reforme such as
tax colleotion improvements
and changes in land tenure
arrangements, and making
progreea toward respeat for
the rule of law, freedom of
expression and of the press,
and recognising the importance
of individual freedom,
initiative, and private
enterprise.

(6) Adhering to the prineciples
of the Act of Bogota and
Charter of Punta del Este.

65.

Procrams in Industry (Industrial Law),
fighing (Fishing Law). mining (Mining
lLaw), Agrarian Reform, and Social Property
are especially designed to achieve this
ohjective, as are eftforts to metilize
rural population.

Sizeable portion of the GOP national
budget are being alloca*ted to the top
priority programs of educational, agri-
cultural and industrial reform (18%, 10%
and 5% respectively).

"See item N° 19",

In recent years, tax collections have
improved, the rule of law continues to
be respected, and land reform has
received top priority. Since the
recent change of Government, deportees
have been invited to return and
previously closed newsmagazines been
permitted to reopen.

Sound monetary and fiscal policies leading
to real growth in GNP, and relatively
gstable prices, coupled with significant
economic and social reforms designed to
restructure the Peruvian society along
more equitable lines. indicate
Peru's compliance with Alliance for
Progress goals.
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(7) Attempting to repatriate
capital invested in cther
countries by its own otitisens.

(8) Otherwise responding to
the vital ecomomic, politioal,
and social concerns of ite
people, and demonstrating a
olear determination to take
aeffective self-help measures.

B. Are above factors takenm into
acoount in the furnishing of the
subject assistance?

66.

Recent decrees requiring full re-
patriation ot foreian capital of
Peruvians have had an important
impact on the talance of payments
and make available resources tor
investments in Peru.

The GOP appears to be responding to
the economic, political and social
concerns of its people, particularly
the poor, and has intensified gself-
help efforts as indicated above.

Yes.

Treatment of U.S. Citisens by R;Zigicnt Country

3. FAA 8 820(c). If assistance is
to government, is the government
liable as debtor or unconditional
guarantor on any debt to a U.S.
citisen for goode or services

furnished or ordered where (a)such

oitisen has exhausted available
lagal remedies and (b) debt is

not denied or ocontested by such
government?

4. FAA 8 620(e)(l). If aesistance
18 to a government, has it
(ineluding government agenocies
or subdivieions) taken any
aotion whioh has the effect of
nationalising, expropriating,
or otherwise seising ownership
or aontrol of property of U.S.
citisens or entities benefieially
owned by them without taking
steps to discharge ite obligations
toward such citisens or entities?

No known instance.

The Government of Peru is fully aware

of USG requirement for prompt, adequate
and effective compensation regarding ex-
propriation of U.S. investments. To date
there have been several expropriation
claims which have been settled to the
gatisfaction of GOP and the USG  The
only outstanding expropriation claim is
that of the U.S. Marcona Mining company
which is still subject to further nego-
tiations.
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x.

5. FAA 8§ 620(0); Fiehermén's
Froteotive Aot. § 6. 1If aountry
Fae seised, or tmposed any penalty
or sanction againet, any U.S.
fighirg veaseel on acoount of ite
fighing activities in international

waters,

1. has any deduction required by No deduction has been required.
Fishermen'a Protective Act been

made?

b. hae complete denial of The Administrator has taken into
aseistance bean considered by consideration prior seizure of U.S.
A.I.D. Administrator? fishing vessels by the GOP in his

determination to continue to furnish
agsistance to Peru. There have been
no such seizures or sanctions since
the 1972-~73 fishing season.

Relati -ne with U.S. Government and
Other Naticons

e, raq 8 620(a). Does recipient No longer applicable.
country furnish aseiatance to
Cuba or fail to take appro-
priate steps to prevent ships
or atroraft under ite flag
from oarrying cargoes to or
from Cuba?







AID 1240-2 (6-74)

13,

3.

4.

Ls.

l6.

8 620(1). If the country
Eaa fatiea to imatitute the
inveotment guaranty program
for the gpeoifio riske of
expropriation, in convert-
ibtlity or sonfiscation, has
the A.I.D. admintstration within
the past year oonsidered denying
assiatance to such government
for thie reason?

FAA 8 820(n). Does reoipient
country furnish goode to North
viet-Nam or permit ehips or
aireraft under ite flag to
garry cargoés to or from North
Viet-Nam?

FaA 8 620(q). Ts the government
of the recipient country in
default on interest or prineipal
of any A.I.D. loan to the
country?

FAA 8 620(t). Has the oountry
severed diplomatic relations
with the United States? If 80,
have they been resumed and
have new bilateral assistance
agreements been negotiated and

entered into since such resumption?

FAA 8 680(u). What s the pay-
ment atatus of the ocountry's U.N.
obligations? If the ocountry ts
in arrears, were such arrearages
taken into aococount by the A.I.D.
Administrator in determining the
ourrent A.I.D. Operational. Year
Budget?

69.

The Administrator has taken Peru's
limited yuaranty program into
consideration in determining to
continue to furnish assistance to
Peru.

No longer applicable.

No.

In March 1976 State,/1I0 advised the
following with respect to Peru's UN
obligations: The amount currently
owed by Peru to the UN is not suf-
ficient to trigger the 620(u)
provisions." According to State/I0 this
statement would apply over the next
year even if Peru makes no payments

to the UN this year.
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Lé

FAA § 481. Has the government of
reaipient oountry failed to take
adequate stepe to prevent narootio
druge and other oontrolled eub-
atancee (as defined by the Compre-
henaive Drug Abuse Prevention and
Control Aot of 1870) produced or
proceseed, in whole or inm part, i=n
such country, or transported
through such country, from being
gold {llegally within the jurie-
diotion of suoh aountry to U.S.
Covernment personnel or their
dependents, or from entering the
U.S. unlawfully?

FAA, 1973 8 20. If (a) military
Fase is located in reoipient
country, and was conetruoted or
is being maintained or operated
with funds furnished by U.S., and
(b) U.S. pereonnel carry out
military operations from such
base, has the President deter-
mined that the govermment of
reoipient oountry hae authorised
regular acocess to U.S. oorres-
pondente to such base?

Military Expenditures

ls.

‘exohange resouroces apent

FAA 8 620(s). What perocentage of
country budget te for military
expenditures? How much of foreign
on mili-

tary equipment?
the purchase of sophistioated
veapons aystems? (Coneideration
of these points ie to be coor-
dinated with the Bureau for
Program and Polioy Coordination,
Regional Coordinators and Nilitary
Aseistance Staff (PPC/RC).)

70.

No. ‘The Gor has taken such measures
as are within its capacity to control
narcotics traffic and in cooperating
with U.S. efforts to elinMinate pro-
duction and trade in narcotics.

Not applicable.

Approximately 15% of the 1975-76

GOP budget was allocated to military
expenditures. The widely publicized
GOP policy is to seek limitation of

How much spent pop armaments throughout Latin America.
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CCNDITIONS OF THE LOAN
Caneral Soundneas
20. FAA 8 201(d). Information and Not applicatle.

conclusion on reasonableness
and legality (under laws of
country and the United States)
of lending and relending terms
of the loan.

87. r4aA 8§ 251(b)(2); 8 25l(e).

Information and conolueton on For the reason given in the Project
aotivity's eoconomio and Paper the project is considered
teohnioal soundness. If loan economically and technically sound.

ts8 not made pursuant to a
multilateral plan, and the
amount of the loan exoeeds
$100,000, hae country submitted
to A.I.D. an applioation for
such funde together with
assurances8 to indicate that
funde will be used in an econom-
ically and technically sound
manner?

29. FAA 8 251(b). Information and Not applicable.
concluaion on capaoity of the
country to repay the loan,
tnoluding reasonableness of
repayment prospeots,

28, FAA v 251l(b). Information and The participation of other donors
concluaion on avatlability of was considered when calculating the
finaneing from other free-world amount of AID's contribution to the
sources, including private project.

sources within the United Statas.
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24, FaAa 8 6ll(a)(l). Prior to
atgning of loan will there be
(a] engineering, finanotal,

and other plans neceseary to
garry out the asesigtance and

(b) a reasonably firm gstimate
of the coat to the United States

of the asstetance?

26. Faa B €6ll(al(2). If further
Tegis lative action is required
within recipient country, what
ig btasis for reasonable expeo-
tation that euch action will be
completed in time to permit
orderly accompliehment of
purpose of loan?

2g. FAA 8 gll(e). If loan 18 for
Capital Aesiotance, and all
.S, assistance to project now
exceeds $1 million, hae Misston
Director certified the oountry'e
capability ¢ffectively to
maintain and utilise the project?

Loan's Relationghip to Aohitevement
of Country and Regtonal Goals

97, FAA § 207; 8 25l(a); 8 LIS,
Prtent to wWhtoh asetstance
reflects appropriate emphasise
on: (a) encouraging develop-
ment of demoeratio, economio,
political, and eoocial institution
(b) self-help in meeting the
country'e food needs; (c) tm-
proving avatlability of trained
manpower tn the ocuntry;

(d) programe designed to meet
the oountry's health needs;

72.

Yes.

No such legislative action expected
to be necessary.

Not applicable.

Project activities are uniquely designed
to meet the ocjectives of (a), (b) and

to a limited degree (c). Improved health
(d) should result from increagsed food pro-
duction. The project will also introduce

.;the concept of using sewage effluent that

has been treated. Replication of the
project will require installation of
sewage treatment facilities thereby
contributing to general improvement of
health conditions and environment. This
will also thwart the illegal but never-
theless common practice of cultivating
food crops with untreated sewage effluent.
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(e) other important areas of
carnomic, polttical, and asoctial
development, ineluding tndustry;
free labor unione, cooperatives,
and Voluntary Agencies; trans-
portation and communication;
planning and publie administration;
urban development, and modernt -
sation of exiating laws; or

(f) integrating women into the
reoipient country's national

aconomy .

Ie project susceptible
part of regional
why is project not

FAA 8 209.
of erecution as
project? If eo
so executed?

ras 8 25L(b)(3). Information and
“vTustion on activity's relation-
ship to, and conaietency with,
cther development activities, and
ite contribution to realisable
long-range objectives.

Faa 8§ 25L(b)(7). Information and
sonolusion on whether or not the
activity to be finanoed will
contribute to the achievement of
se lf-sue tatning grovth.

FAA 8 209; 8 251(b)(8).
Tnformation and conclusion

whether assistance will

encourage regional development
programs, and contribute to the
economic and politieal i{ntegration
of Latin America.

73.

Not susceptible.

The projecy will be consistent with
other GOP development activities,
will contribute to development of
the rural sector, and is consistent
with A.I.D. activities ard goals.

Expansion of arable coastal desert lands
available for cultivation ry small
farmers will contihute to self-sustaining
groéwth.

The relatively small assistance to
this project is not expected to have
a significant impact on the economic
and political integration of Latin
America.
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FAA 8 251(g); 8 ill. Infor-
mation and conclueion on use of
loan to aesist in promoting the
cooperative movement in Latin
America.

FAA 8 251(h). Information

and conclueion on whether the
activity ie congistent with the
findings and recommendations of the
Inter-American Committee for the
Alliance for Progress in ite

annual review of national develop-
ment activities.

FAA 8 28l(a). Desoribe extent to
whioh the loan will ocontribute to
the objective of assuring mazimum
partioipation in the task of econo-
mic development on the part of the
people of the country, through the
encouragement of democratic,
private, and local governmental
inetitutione.

FAA 8 281(b). Desoribe extsnt to
whioh program recognises the
partioular needs, desires, and
oapaocities of the people of the
country; utilises the oountry's
intelleotual resources to
gncourage institutional devel-
opment; and supports oivio
education and training in ekills
required for effeotive partioi-
pation in governmental and
political processes essential to
gelf-government.

74.

Small farmers to be selected for
participation in the project will likely
e oraanized into one of the tvpes of
associal ive enterprises which are
pronot ed under Peru's tomprehensive
Agrarian Reform progyram, therely con-
tributing to the cooperative movement.

The IBRD Consultive Group Meeting on
Peru emphasized the justifiable need
of international financial and tech-
nical assistance to Peru's develop-'
ment program.

The project is designed to assist
small farmers (who will likely be
organized into some type of
cooperative enterprise) and thus
encourage maximum participatic.. at
the local level in economic devel-
opment.

The project contemplates significant
involvement at the small farmer level
and therefore strengthens democratic
processes at the grass-roots level.
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FAA 8 601(a). Information and
concluetons whether loan will
enoourage efforta of the aountry
to: (a) increase the flov of
international trade; (b) foeter
private inittative and oompetition;
(¢c) encourage development and use
of cooperatives, oredit unionms,

and savinge and loan assootiations;
(d) discourage momopolistic
practices; f(e) improve technioal
effioienoy of industry, agrioulture,
and commeroe; and (f) strengthen
free labor unions.

80.

FAA 8 619. If assistance t8 for
newly tndepandent country; i it
furnighed through multilateral
organisatione or plans to the
maximum extent appropriate?

3?.

Loan'es Effect on U.S. and A.I.D.
Program

. 8 102. Information
ané aonaéuc*on on possible effects
of loan on U.S.
reference to areas of substantial
labor surplus, and eztent to vhich
U.S. oommoditiee and assistanoce are
furnighed in a manner constatent
with improving the U.S. balanoe of
paymentas position.

38 .

FAA 8 252(a). Total amount of money
under loan which is gotng dirsotly
to private enterprise, ie going to
intermediate oredit institutions or
other borrowers for use by private
enterprise, is baing used to finamoe
i{mports from private souroes, or ie
othervise being used tc fimanoce
proouremente from private sources.

soconomy, with special

75.

'The project is uniquely designed to
demonstrate improved agricultural
technology by utilizing treated
sewage el fluents, rich gn mineral
fertilizer therely economizing on
the high cost of chemical fertilizer
and water resources scarce to Peru's
coastal desert area.

Not applicable.

The total amount of costs under the
project, although local in nature, is
so small as to have negligible effect
on the U.S. economy and insignificant
adverse effect on U.S. balance of pay-
ments.

There will be considerable procurement
of supplies and equipment from local
Peruvian private sources.
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40.

¢l

43.

43.

44,

FAA 8 601(b;. Information and
Goncluaton on how the loan will
encourage U.S. private trade and
inveatment abroad and how 1t will
encourage private U.S. participation
i{n foreign assigtance programs
(including use of private trade
channele and the services of U.S.
private enterpriee).

FAA 8 601(d). If a capital
project, are engineering and
professional services of U.S.
firms and thetir affiliates used
to the maximum extent consistent
with the national intereet?

raA 8 602. Information and
aonelusion whether U.S. small
buasinese will participate
equitably in the furnitshing of
goods and services financed by
the loan.

FAA 8 620(h). Will the loan

rromote or assiat the foreign
aid projeacte or aotivities of
the Communigt-Bloe countrise?

FAA 8 621. If Teohnioal
Asetetance te financed by the
loan, information and conclusion
whether such assistance will be
furnished to the fullest extent
practicable as goods and profes-
sional and other services from
rivate enterprise om a oontract
asis. If the facilities of other
Federal agencies will be uttlised,

information and conalusion on

76.

"See item No. 38"

services of Peruvian Government and/or
private firms will be used for procure-
ment of good and for construction, as
appropriate.

Information for or about small busi-
nesses will he made availakle in
accordance with A,I.D. policies.

No utilization of other USG agencies
is anticipated.
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Loan's Compliance with Speoiftio

whether they are partticularly
suitable, are not competitive with
private enterprige, and can be

made avatlable without undue
interferance with domestic programe.

416.

4€.

47.

9.

44

§0.

FAA 8 l10(a); 8 208(e). Hae the
reciplent country provided
agsurances that it will provide
at least 25% of the costs of

the program, projeot, or aott-
vity with respeot to which $he
Loan ts to be made?

FAA § 112, Will loan be used
to finance police training or
related program in reociptent
country?

FAA § 114. Will loan be used to
pay for performance of abortions
or to motivate or coeroe pErsons
to praotiee abortions?

§ 201(d). Te interest rate
o% Toan at least 2% per annum
during grace period and at least
3% per annum thereafter?

FAA 8 604(a). Will all commodity
proourament finanoed under the
loan be from the United States
gxcept as othervise determined

by the President?

FAA 8 604(b). What provision is
made to prevent finanoing commodity
procurement in bulk at pricees kigheor
than adjusted U.S. market price?

77.

Regquirements

Yes.

Not applicable.

Procurement will be in accordance with
AID grant procurement regulations.

Not applicahle.
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AID 1240-2 ( &74)

5.

53.

s3.

5d.

586

FAA 0 €0d(d). If the ocoop-
erating ocountry disoriminates
against U.S. marine {neurance
companies, will loan agreement
require that marine insuranoe
be placed in the United States
on commodities fimanced by the
loan?

FAA 8 604(a). If offehore prooure-
mant of agricultural oommodity or
produot i8 to be financed, is thers
provision against suoh proourement
when the domestio price of euch
commodity {e less than parity?

FAA 8 604(f). If loan finances a
commodity import program, will
arrangemente be made for supplier
sertification to A.I.D. and A.I.D.
approval of commodity as eligible
and auttable?

FAA 8 608(a). Information on
measures to be taken to utilise
U.S. Govermmgnt excess personal
property in lieu of the proourement
of new {tems.

PAA ® s11(b); App. 8 lOl. If
loan financee water or vater-
related land resource cometruction
project or program, ts there a
benafit-cost computation made,
insofar as practicable, in
accordance with the proocedures

st forth in the Memorandum of

the President dated May 15, 19637

78.

Not applicable.

Not applicable.

Not applicable.

Consideration of excess availabilities
will be given at time of procurement.

Not applicable.



All

56.

§7.

8E,

§9.

60.

- 17 - 79.

1240-2 (6-74)

FAA 8 611(c’ If contracts for Not applicable.
conetruction are to be financed,

what provision will be made that

they be let on a competitive basie

to maximum extent praoticable?

FAA 8 612(b); 8 638(h). Desoribe No excess U.S. owned foreign
ateps taxen to assure that, to the currencies are available in Peru.
maximum ertent possible, the country About 27% of direct project costs
is contributing local currencies to will be borne by the GOP.

meet the coat of contractual and

other services, and foreign ourrencies
cuned by the United States are utilised
to megt the cost of contraetuel and
other serviocee.

App. 8 113. Will any of loan funds be used to No. Peru is neither
acquire currency of reoipient ocountry an excess nor a near
from non-U.S, Treasury 8ources wvhen ex~ excess currency country.
cess currency of that ocountry is on

deposit in U.5. Treasury?

Fid 8 615¢J). Does the United No. U.S. owned excess foreign
States own axcees foreign ourrency currencies available.

and, if 8a, what arrangements huve been

made ‘or its releass’?

FAA 8 620(g). What provieion te No such financing contemplated.
there against use of subjeot

assistance to compensate owners

for ezpropriated or nationalised

property?
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6.

62.

63 .

64'

65.

66.

FAA 8 620(k). If construction
o7 productive enterprise, will
cggregate value of aseietance
to be ' furnished by the United
States erceed 8100 million?

FAA B 636(i). Will any loan funde
be ueed to finance purchase, lomg-
topm lease, or exchange of motor
vehicle manufactured outside the
United States, or any guaranty of
auch a transaction?

Apr. 8 103. Will any loan funds be
need toc pay pensions, éto., for
military personnel?

App. 8 10§. If loan is for capital
pro ect, 18 there provieion for
A.I.D. approval of all oontractors
and contract terme?

App. 8 107, Will any loan funds
Fe used to pay UN aesesaments?

App. 8 109. Complianoe wi th
regulations on employment of U.S.
and lceal personnel. (A.I.D.
Regulation 7).

80.

No.

Any contracts tinanced by project
funds will be subject l« Al
aproval.

Not applicable.

Not applicable.



- L& -

D 1240-8 (8-74)

Will any cf loan

7. qeny Sl
funde De uesed to oarry out

88,

70.

pro-
vieicne of FAA g8 209(d) and 26L(h)?

App. 8 ll4. peacribe how the
Committee On Appropriatione of
the Senate and House have been or
will be notified ooncerning the
activity, program, project,
country, or othar operation to be

financed by the Loan.

App. § 601, Will any loan funde
be used for publiotity or
propaganda purpo#és within the
United States rot authorised by

the Congreae?

mMMA 8 901.b; FAA § 640C.

(a) Comsliance with requirement
that at least 50 per ocentum of

the gross tonnage of commodities
(computed saparately for dry bulk
sarriers, dry oargo liners, and
tankers) financed with funde made
available under this loan shall be
transported on privately ouned U.S.~-
flag oommercial vessels to the
extent that euch vessels are
available at fair and reasonable
rates.

(b) Will grant be made to loan

recipient to pay all or any portion

of such differential as may exiet
between U.S. and foreign-flag vessel
rate8?

81.

This project was incldded in the
FY 197+ Congressional Presentation.

No.

Not applicable



82.
ANNEX G

Informal Translation of Ministry of
Agriculture letter (No.831-76-DGA-DM)
Submitted to USAID/Peru, dated June 2,
1976

Mr. Donald Finberg
Director
Agency for International Development (AID)

Subject: Use of Treated Sewage Effluents for Irrigation -
Tacna

We refer vo subject project, the feasibility study of which
has been developed by the Directorate General of Waters of
the Ministry of Agriculture.

I would like to thank you for your collaboration in the
implementation of this important study and inform you

that this Ministry is highly interested in the execution
of this project. Accordingly, we have submitted through
official channels a request for USAID financial assistance
under a Technical Cooperation Program.

Sincerely,

General Enrique Gallegos Venero
Minister of Agriculture



83.

ANNEX H

CERTIFICATION PURSUANT 10 SECTION 61l (e) OF THE
FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED

I, Donald R. Finberg, the principal officer of the Agency for
International Development in Peru, having taken into account
among other factors the maintenance and utilization of projects
in Peru previously financed or assisted by the United States,
do hereby certify that in my judgement Pexru has both the
financial capability and the human resources capability to
effectively maintain and utilize the capital assistance project:
USE OF TREATED SEWAGE FOR IRRIGATION.

Director, UBAID/Peru



84.

ANNEX I
DRAFT PROJECT AUTHORIZATION
PERU Use of Treated Sewage for

Irrigation
Project No. 527-15-120-150

Pursuant to the Authority vested in me as

, Agency for International Development (A.I.D.)
by the Foreign Assistance Act of 1961, as amended {The "Act"), and
Delegation of Authority issued thereunder, I hereby authorize the
furnishing of a Grant pursuant to Part I, Chapter I, Section 103 of
said Act to the Government of Peru (The Cooperating "Country") of
not to exceed One Hundred and Twenty Five Thousand United States
Dollars ($125,000) to assist in financing local currency costs of
goods and services for the project described below.

The project consists of assisting the Ministry of Agriculture's
Directorate General of Waters to design and construct a 120 hectare
pilot irrigation experimental site to successfully demonstrate the
economic and technical teasibility of producing significant quan-
tities of needed foodstuffs by irrigating selected areas of Perxu's
vast coastal desert with treated sewage effluent.

I hereby authorize incremental funding for this Project. I ap-
prove the total level of A.I.D. appropriated funding planned for this
Project of not to exceed Two Hundred Thousand United States Dollars
($200,000) Grant, of which $200,000 will be Grant funded, including
that amount authorized above, during the period FY "TQ" through FY
1978. I therefore authorize the funding of an additional increment
during the period of Grant Funding up to $75,000, subject to the
availability of funds in accordance with A.I.D. allotment procedures.

I hereby authorize the initiation of negotiations for execution
of the Project Agreement that will be subject to the following terms,

covenants and conditions:

a) Source and Origin of Goods and Services:

Goods and services financed by A.I.D, under this Project
shall have their source and origin in the Cooperating Country or in
the United States.

b) Prior to any disbursement of A.I.D. funds for construction

under the Project Agreement: The Directorate General of Waters (DGA)
shall furnish a final engineering study acceptable to USAID/Peru.

Signature - Date



