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USE OF TREATED SEWAGE FOR IRRIGATION PP AMENDMENT
 

The Use of Treated Sew ige for Irrigation Grant Project, Number 

527-15-120-150, approved in AID/W on March 14, 1977 established a
 

total life of project contribution of $200,000 for the U.S.
 

These funds were to be used to assist the Government
Government. 

of Peru to establish a pilot site at Tacna to demonstrate the
 

economic and technical feasibility of producing significant 

quantities of foodstuff and feeds by irrigating desert lands with 

treated se..Iage effluent and -to test the range of high value crops 

that may he safely irrigated with treated sewage. Actual estimates 

for research activities are higher than the amount budgeted. Since 

of the main objectives of the project is to test replicabilityone 
throughout other areas of Peru, Mission considers it imperative to
 

conclude the ing thorough research to fully determine the
 

treatment adeq, the effects on soils and crops and primarily 

the health eff, lerived from human consumption of foods grown with 

treated sewage. inis intensive r-search will require physical,
 

chemical, biological and.epidemiology controls for a minimum of one
 

year after the various crops cultivated in the project site are
 

harvested and utilized. 

For the reasons stated above we request approval of an amendment 

to the PP in order to increase the total U.S. Government life of 

project contribution to this project by $20,000 bringing the total 

cost of the project as amended to $220,000.
 

Clearances:
 

PROG:LFSmucker____
 
RLA:SWhitman (in caft) 
OARD:JO'Donnell 1 

/4 ENGRI:EAlarc6n ,'42 
1 CONT :JIvison 4 7 



AUTHORIZATION AMENDMENT 

Name of Country: Peru Name of Project: 	 Use of Treated Sewage
 
for Irrigation
 

No. of Project: 527-0150 

1. Pursuant to Part I, Chapter 1, Section 103 of 	the Foreign Assistance
 
Act of 1961. as amended, the Use of Treated SCwage project for Peru was 
authorized on March 14, 1977. That authorization 	is he:eby amended as
 
follows:
 

a. The approved life of project budget total is changed from
 
$200,000 to $220,000.
 

b. Up to Twenty Thousand United States Dollars ($20,000) may be
 

used to finance foreign exchange costs for the project.
 

c. Section A of the authorization is amended to read:
 

"All goods and services financed by AID under the 	Project shall
 
have their source and origin in the United States 	or in Peru." 

d. The following new covenant is added to Section B of the 
Authorization:
 

"Prior to any disbursement, or the issuance of any co.itment 
documents under the amended Project Agreeme=n (the Limited Sccne Grant
 
Agreement), the Grantee shall furnish a Detailed Plan of the additional
 
Research Activities to be carried out under the project." 

2. The authorization dated March 14, 1977 cited above, remains in force
 
except as expressly hereby amended.
 

Leonard/Yaegeoi ". te 
Mission Dire~ or 

Clearances:
 
PROG: LFSmucker A7 
RLA: SWhitman (in dr9ft) 
OARD:JO'Donnell
 
ENGRI:EAlarcin 
CONT :JDavison '@il1'J 
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PART I. SUM1I-ARY AND RECOMME10ATIONS 

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 quantities of
 
food and 
forage on Peru's vast coastal desert by irrigating with

treated sewage effluent. The demonstration wili 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 extension 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 consumption.
 

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.
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An important aspect of the pro-eict howevt, r, will he ;I 

five hectart research plot t , be administ, yr and mwonitored col

laboraively 1by lie a iricult urt, and heaIth axithorities. 111ie r-seairci 

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 se,erage effluent under the GOP sanitary code. 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

tion such as the Tacna Office of the Agrarian Bank, the Ministry
 

of Health's Tacna Office, and the loca& office of the Ministry of
 

Food (MOF). Beneficiaries of the pro, 7t will be landless former
 

farmers who will be organized into a cooperative by the Agrarian
 

Zone VII (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 ti-nds will be utilized for renting certain
 

pieces of equipment, for contracting specialized professional
 

personnel, and for labor and some materials.
 

F. Summary Findings
 

1. Priority
 

USAID/Peru and the Ministry of rgriculture's
 

Directorate General of Waters (DGA) staff hav, 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 wi'hin the GOP's
 

economic development priorities which stress incr: ased food pro

duction through such means as the expansion of Peru's limited
 

arable lands through irrigation projects. It is the Mission's
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judgement that the AID assistance proposed under this project can
 
lead to significant economic benefits to Peru in terms of maxi
mizing scarce coastal water resources to increase the domestic
 
food supply.
 

2. Administriltive and 'Technical Feasihility 

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 arn rcceptcd 
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/E1M 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/EN 
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.
 
T'he 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 USAID 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.
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4. Rep1!icabzili-.%" and,7 t -e :a 

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 ahen large areas have cloud cover.
 
These rays speed the oxidation digestion of sewage in the treatment
 
process by speeding algae growth in the lagoons. It 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 arable land could be 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 production 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 and 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 trea 
.d 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 labor 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
 
daxs or 3,658 jobs representing a value of S/.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 hectaretD $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 of $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 Iacilities are es
sential or reversing the serious contamination of several streams
 
and adjacent coastal areas nearby Peru's larger 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.
 



PART II. Background and Detailed Description 

A. Background 

1. Agricultural Sector Background 

One 	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. 

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 full 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. It is 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 
° stead;. dropping over the last decade. In 1965 agriculture contributed 

.. / 	 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't, in 1972 and is estimated at 13% in 

1974,/75. Agricultural growth rates since 1970 have ranged from 
"poor" to "unacceptable" in econonmic terms. The following table 

gives the latest Ministry of Economy and Finance figures on per
sectors of the ecocontage growth rates for overall GNP and key 

clearly indicating the relatively poor performance of thenoiny, 

Agric-ultural Sector.
 

1974 1975 

GNP 	 6.6 4.0 
Agriculture Z. 3 1.0 

Fishing 40.0 -18.1 j 
Mining 2.5 -10.4 

Industry 8.0 6.0 
Construction 19.0 15.0 

5.1Others 	 5.9 

In 1969 the Peruvian government initiated a high 
designed topriority comprehensive Agrarian Reform Program, 


bring about a radical change in the structure of the traditional land
 

tenure system. The target of the Agrarian Reform, perhaps the
 
is to redistribute
most ambitious undertaken in South America, 


of land to an estimated
approximately 10. 5 million hectares 


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 
further weakened by theboth sectors. The Mining sector was 

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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some ofRedistribution of land has helped to solve 
sector but the Agrarian Reform hasthe social inequities in the rural 

not been able to effect a solution to the oressing economic problems 

by low productivity and a lackof the agricultural sector occasioned 
result of the dearth of land available for agriof arable land. As a 

cultural purposes, the GOP has fostered an aggressive policy of 

land reclamation through the use of traditional irrigation methods 

the enornious Chira-Piura, Tinajones and Majes projects indicate 

to expand the country's agriculturalthe government's commitment 
base. At the samc time, there is an increasing emphasis smallon 

to medium sized irrigation projects. The DGA's 1975-76 action plan 

calls for basic studies of irrigation improvement projects involving 

of canals which would affect the irrigation of over 300, 000
800 km. 
hectares. 

GOP has taken steps to prohibit urbanRecently tie 
At the time it has shownexpansion on agricultural lands. same 

supplyinitial awareness of the importance of conserving the scarce 


of water available on the coast. Conservative figures indicate that
 

centers presently discharge some 1. 2 million
coastal population 

metric tons (317 million gallons) of untreated sewage into nearby
 

This not only wastes
streams and the Pacific ocean every day. 


rganic fertilizers but thoroughly contaminates the
water rich in -
and disrupts the aquatic environment. This
streams and ocean 

sewage effluent offers great potential for making selected desert 

areas highly productive. If collected before final discharge and 

being discharged could irrigatetreated the present volume of water 


estimated 14, 000 hectares, thus converting selected areas of
 an 
samebarren desert into needed food producing areas and at the 


time provide a living for currently landless farmers.
 

The reclamation, development and management of
 

selected desert lands is consistent with the GOP priorities of
 
more intensively
expanding the agricultural base and exploiting 

its scarce resources.
 

2. Proiect Background 

The USAID and DGA have been working together 
the past twoin the development of small irrigation projects for 
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years. The use of treated sewage effluent for irrigation is seen as an 
vxtension to traditional approaches, incorporating a new concept for 
irrigatinig with \water being wasted,otherwise 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 prepared based on that project site. 
 Due to delays in
 
getting 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 two years for 
demonstration purposes.
 
For this reason, Tacna was identified as an alternative site. In
 
October 1975, DGA officially requested a change to Tacna where
 
there is a new aeration lagoon sewage treatment plant in operation.
In December 1975 a Memorandum of Agreement signed betweenwas 

DGA and USAID by which $8, 000 in were
Grant funds made available
 
to DGA to develop a feasibility study. This study, "Use of Treated
 
Sowage for Irrigation-Tacna, 
 Perfi", has been recently completed
 
and serves as the basis for this proposal.
 

B. Detailed 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 areas. The secondary 
goal of the project is to create an awareness of the dual benefits 
which treated sewage for irrigation would bring: improvedan 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 thc process so that it will in fact be
 
replicated in other areas.
 

To achieve both purpose and goals, inputs will be 
required from U" AID (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 economic production by 
the cnd 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.I.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 sE 'e for human 
consumption, with an end towards convincing the GOP to modify its 
policy and expand the number of crops that can be grown with treated 
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sewage effluent. 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 project supervisor. DGA 

will secure the coordination and collaboration of the Ministry of 

Agriculture's Agrarian Zone Office No. VII 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 offices. The Tacna branch of the Agrarian Bank will 

Fr 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 plot mentioned above. A 

portion of the A.I.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; 

there arc ample indications that this will continue in the future. 

The immediate participants/beneficiaries of the 

project will be approxirma tely 150 members of poor families who 
have migrated from the Sierra to the "pueblos j6venes" of Tacna. 
These former landless farmers will be organized into a production 

cooperative, 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 infrastructure, 
so that the participating farmers will be ready to move 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. 



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
 
USA 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
 
Tacnaairport. 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 performed 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 valley the Magoyo 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 ($) AID ($) 

Design Engineering cost 22,222 4,444 17,778 

Supervision and Field Controll/ 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 0 

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/ See Implementation Plan.
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One item not included in the cost estimates ' tlecost 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 S/.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 $155 
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 he 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 611(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. 
PhaseOne - 120 Hectares (1978)
 

The 120 hectares which will be irrigated under
the project are currently unused, due to the lack of water. 

type of agriculture which is anticipated is one of "medium 

The
 

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.'3 

Squash 20 has. 10.5% 

190 has. 100.0% 

Of these crops, alfalfa will be permanent for 

squash and potatoes will be cultivated during the
four years; 

corn and squash during the summer. This basic rotation will
 winter; 


until the original alfalfa
be repeated during the four-year period 

Total cultivated area will thus be
 crop is discontinued. 

190 hectares, which, using 115 has. as the physical extension 

of the
 

project, results in a land 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 S/.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:
 

2,185 metric tons/year
Alfalfa 

30 metric tons/year
Lima Beans : 

165 metric tons/year
Corn : 

600 metric tons/year
Potatoes : 
160 metric tons/yearSquash : 


2. 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
 

again with double cropping-original five crops, 1985 land use 


would be approximately the following:
 

75 has. 23.1%
Alfalfa 

Lima Beans 40 has. 12.3%
 

Potatoes 85 has. 
 26.2%
 
90 has. 27.7%
Corn 

35 has. 10.7%
Squash 

325 has. 100.0%
 

Table 2 shows anticipated costs and values of production.
 



Table I 

COSTS OF PRODUCTION AND VAWE OF PRODUCTION 

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

GROSS VALUE OF PRODUCTION COSTS OF PRODUCTION (S/.) NET VALUE OF PRODUCTIC 

1/ 2/ (s.) 

CROP No.Has. Yield Kg/Ha. Price S/.Kg. Total S/. Agro-Inputs Labor Total Total Per Ila. 

3/ 
Alfalfa 40 54,625 0.6 1,311,000 -- -- 767,720 543,280 13,582 

55 3,000 9.0 1,485,000 536,470 491,040 1,027,510: 457,490 8,318Corn 

Squash 20 8,000 5.0 800,000 160,140 209,260 36£,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 2,6e2,920 
($ 170,578) ($ 110,957) ($ 59,620) 

.l/ 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 productlonare the annual average of four years alfalfa production.
 

Yields consider an average of 5% spoilage.
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TABLE 2 

COSTS OF PRODUCTION AND VALUE OF PRODUCTION (PHASE 

(Figures in Peruvian soles, calculated at rate of 

TWO = 

S/.45 

2C Has.) 

= US $1) 

GROSS VALUE OF PRODUCTION COSTS OF PRODUCTION C$) NET VALUE OF PRODUCTION 

CROP 

No. 
Has 

Yield 

Kg/Ha. 

Price 

S/./Kg. Total S/. 

1/ 

Agro-Inputs 

2/ 

Labor Total Total Per Ha. 

3/ 

Alfalfa-

Corn 

Squash 

Potatoes 

Lima Beans 

75 

90 

35 

85 

40 

54,625 

3,000 

8,000 

12,000 

1,200 

0.6 

9.0 

5.0 

6.0 

16.0 

2,458,125 

2,430,000 

1,400,000 

6,120,000 

768,000 

--

877,860 

280,245 

2,985,200 

276,280 

--

803,520 

366,205 

1,233,180 

279,000 

1,439,475 

1,681,380 

646,450 

4,218,380 

555,280 

1,018,650 

748,620 

753,550 

1,901,620 

212,720 

13,582 

8,338 

21,530 

22,372 

5,318 

325 13,176,125 

($ 292,802) 

8,540,965 

($189,799) 

4,635,160 

($103,003) 

fertilizer, seed, pesticides, machinery 
and water.
 

1/ 	Agro-inputs include: 


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

Yields, cost of production and 
net value of production are the 

annual average of four years alfalfa
 

3/ 

Yields consider an average of 5% 

spoilage.

production. 
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thu Xi.a lald wi11 

support a total ol 45 tamilies (assumin' approxhilately
AssumingII hI t ex010 ded ut i t .io 

be able to 
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
 

Since such a situation is highly improbable, we
 constant yields. 

can assume significantly higher incomes over time.
 

Production of the five crops in 1985 is estimated
 

as follows:
 

4,075 metric tons/year
Alfalfa 

Lima Beans 48 metric tons/year 
Corn : 270 metric tons/year 
Potatoes : 1,020 metric tons/year 
Squash : 280 metric tons/year 

3. 	Employment Generation
 

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 days 
Corn . 64 days 

Squash 75 days 
Potatoes : 104 days 
Lima Beans 50 days 
Garlic 140 days 
Aji 120 days 
Lettuce : 126 days 
Cabbage : 130 days 
Onions : 160 days 
Melons 115 days 
Tomatoes : 130 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. In 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 

FLOW OF INVEST4ENT, MAINTENANCE AND REPAIR COSTS 

DURING USEFUL LIFE OF PROJECT (25 YEARS) 

(PHASE ONE: 120 HECTARES) 

ITEM 

YEAR. 1 2 3 4 5 6 7 8 9 25 

Investment 10,659,975 

Maint. & Repair
of Works i 

Permanent 
Alfalfa 

50,000 

1,075,000 

50,000 

665,280 

50,000 

665,280 

50,000 

665,280 

50,000 

1,076,000 

60,000 

665,280 

60,000 

665,280 

60,000 

665,280 

103,680 

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/ 

2/ 

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

Research Costs do not form a part of the Project. Included are 15% Contingencies and 20% for Inflation. 
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4 INTERNAL RATE OF RETURN CALCULATION 

(Phase One: 120 Hectares) 

Investment and Production Total Net Cash Discount Present Discount Present 
Year Maintenance Costs Costs Incme 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 7.5,:8O 4,225,360 4,940,640 7,847,000 2,906,360 0.5787 1,681,911 0.5120 1,488,056 
4 
5 

715,280 
715,280 

4,225,360 
4,225,360 

4,940,640 
4,940,640 

7,847,000 
7,847,000 

2,906,360 
2,906,360 

0.4822 
0.4019 

1,401,447 
1,168,066 

0.4096 
0.3277 

1,190,445 
952,414 

6 
7 

1,125,000 
725,280 

4,225,360 
4,225,360 

5,350,360 
4,950,640 

7,163,000 
7,847,000 

1,812,640 
2,896,360 

0.3349 
0.2791 

728,500 
808,374 

0.2621 
0.2097 

475,093 
607,367 

8 725,280 4,225,360 4,950,640 7,847,000 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 1,135,000 4,225,360 5,360,360 7,163,000 1,802,640 0.1615 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 0.0859 248,797 
12 737,280 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 0.0550 158,640 
14 
15 

1,147,000 
737,280 

4,225,360 
4,225,360 

5,372,360 
4,962,640 

7,163,000 
7,847,000 

1,790,640 
2,884,360 

0.0779 
0.0649 

139,491 
187,195 

0.0440 
0.0352 

78,788 
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 0.0376 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 0.0074 13,016 
23 768,960 4,225,360 4,994,320 7,847,000 2,852,680 0.0151 51,633 0.0059 16,831 
24 768,960 4,225,360 4,994,320 7,847,000 2,852,680 0.0126 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 10,840 

1,731,865 -467,876 

IRR = 20 + 5 x 1,731,865 = 20 + 5 x 0.7873 = 23.94 

2,199,741 

- 28 -
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TABLE 5
 

BENEFIT COST RATIO
 

(Phase One: 
 120 Hectares)
 

Present Worth (Costs) 
 Present Worth (Income)

S/. 


S/.
 
Ytar 
 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 
 2,9,6
 
8 1,618,364 
 2,949,687

9 1,407,467 
 2,565,184
 

10 1,325,081 
 2,230,902

11 1,066,471 
 1,770,694
 
12 927,517 1,686,320
 
13 806,429 
 1,466,604

14 759,114 1,275,138
 

1.5 609,908 1,012,132

16530,506 


838,844
 
17 462,367 

16 30,908 964,396
 

728,86
 
18 435,250 
 728,986

19 349,986 578,770
 
20 304,097 
 551,644

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 
 42,734,573
 
Costs 37,662,651 =1.13
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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 IDB'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. Tahle 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 inl ts first
 

phase is necessarily limited in both size, (120 he-tares)- and
 

beneficiaries, (25 families or 150 persons). / 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.
 

l/ 	200 hectares by 1985, capable of supporting
 

45 families or 270 persons.
 



TABLE 6 

FLW OF 24742 MAINTEANCE. REPAIR AND PRODUCTION COSMTRING USEFUL LIFE OF PRJECT (25 Y&.RS) 
(PBASE TWO 200 HECTARES)

XMVM 1- 2 3 4 5 6 7 89 10 

In1vestmlent 
 10,659,9751, 


9 0 0
 

1069,r 6,7650,000 
 50,000 
 50,000 
 50,000 
 50,000 
 50,000 
 50,000
(40 has.) 83,333 83,333 83,333
P6-ftena o fa- 1 1,0.75,000 665,280 665,280 665,280 1,075,000 665,280 665,280 665,280 
1,075,000 
 665,280
 

PGZManent A lfalfa 11 
(15 ba.) ----- '--940,625 

1%orated Crop 
 582,1204,225,360 4,225,360 4,225,360 4,225,360 
582,120 

4,225,360 4,225,360 
4,225,360 7,101,490 
7,101,490 7,101,490
 

RlAeGtrCh 

1,417, 500 1,417,500
 

TM10,659,975 

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
 

- 31 

25 
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INERNL RATE OF 
RETURNCALCULATION 

(Phase two: 200 Hectares)Investment and Production TotalYear Maintenance Net Cash DiscountCosts PresentCosts Discounts/. _/ Income Flow PresentS/. s/. S/ 5/. 
Value at atecate Value atS/. 
 S 
 25% 
 25% 
 30%
1 ?0%
10,659,975 


2 1,125,000 -10,659,975
4,225,360 5,530,360 0.8000 -8,527,980
3 715,280 7,163,000 1,632,640 0.7692 -8,199,653

4,225,360 0.6400 1,044,890
4,940,640 0.5917
4 7,847,000 766,033
715,280 2,906,360
4,225,360 4,940,640 0.5120 1,488,056
5 7,847,000 2,906,360 0.4552 1,322,975
715,280 
 4,225,360 4,940,640 0.4096 1,190,445
7,847,000 0.3501
6 2,906,360 1,017,517
1,125,000 0.3277
4,225,360 9b2,414
5,950,360 0.2693
7 7,163,000 782,683
715,280 1,212,640
4,225,360 0.2621 317,833
4,940,640
8 7,847,000 0.2072
2,110,280 2,906,360 251,259
4,225,360 0.2097 


9 6,335,640 7,847,000 609,464 0.1594 463,274
1,689,238 1,511,360
7,101,490 0.1678
8,790,728 253,606 0.1226
12,577,625
10 1,740,453 3,786,897 0.1342 185,293

7,101,490


11 8,841,943 12,492,125 508,202 0.0943 357,104
1,330,733 3,650,182
7,101,490 0.1074
8,432,223 3n2,030
13,176,125 0.0725
12 1,330,733 4,743,902 264,638
7,101,490 8,432,223 0.0859 407,501 0.0558
13 13,176,125
1,689,238 4,743,902 264,710

7,101,490 0.0687
8,790,728 325,906
14 12,577,625 0.0429
1,740,453 3,786,897 203,513
7,101,490 0.0550
8,841,943 208,279
12,492,125 0.0330
15 1,330,733 3,650,182 124,968
7,101,490 0.0440 160,608


16 1,330,733 
8,432,223 13,176,125 4,743,902 0.0352 

0.0254 92,715

7,101,490 166,985
8,432,223 0.0195
17 13,176,125 92,506
1,689,238 4,743,902
7,101,490 0.0281
8,790,728 133,304
12,577,625 0.0150
18 1,740,453 3,786,897 0.0225 71,159
7,101,490 85,205
8,841,943 0.0116
19 12,492,125 43,928
1,330,733 3,650,182
7,101,490 0.0180
8,432,223 65,703
20 13,176,125 0.0089
1,330,733 4,743,902 32,487
7,101,490 0.0144 


21 1,689,238 
8,432,223 13,176,125 4,743,902 0.0115 

68,312 0.0068 32,259

7,101,490 54,555
22 8,790,728 12,577,625 0.0053 25,1431,740,453 3,786,897
7,101,490 0.0092
8,841,943 34,839
23 12,492,125 0.0040
1,330,733 3,650,182 15,148
7,101,490 0.0074
8,432,223 33,176, 27,011 0.0031
24 11,316
1,330,733 12 5 4,743,902
7,101,490 0.0059 27,989


25 1,689,238 
8,432,223 13,176,125 4,743,902 0.0024 11,385


7,101,490 0.0047 22,296
8,790,728 0.0018
12,577,625 
 3,786,897 8,539
0.0038 
 14,390 
 0.0014 
 5,302
 
i 


31,843 

Investment and Maintenance includes construction, supervision and maintenance, installation and maintenance of Alfalfa.
 

-1,553,799
2 Production Costs refers to corn, potatoes, squash and lima bean3 Income costs.is variable
2, 6, 10, since every fourth year alfalfa14, 18, must be installed.and 22; Alfalfa II (35 Has.) Two alfalfa rotationsis installed in years are used: Alfalfa9, 13, 17, and 23. Production of rotation 

I (40 has.) is installed in yearsin year 9 when the additional hectarage crops is constant changing onlyis brought into production. 

IRR = 25 + 5 x 31,843 = 25 + 5 (0.0201) - 25.10% 
1,583,642
 

- 32 
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TABLE 8
 

BENEFIT COST RATIO
 

(Phase Two: 200 Hectares)
 

Present Worth (Costs) Present Worth 
(Income)
 
S/. 
 S/.
 

Year 
 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


I0 
 2,185,728 
 3,088,053

1.3 
 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 
 816,659 
 1,168,461

18 
 714,429 
 1,005,364

19 
 592,785 
 926,282

20 
 515,209 
 805,061

21 
 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 - 72,896,203
Costs 45,449,435 = 1.16 
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These 25 families will be selectei 1y the A. .in conjunction with SIfS, Vii,trom a list of elitlible t mile1s whthave indicated their interest in working the now farm area to beirrigated. At present 41 campesino families who previously werefarming 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 iz
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.
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Per capita income in the Department is estimated at 
in

$710, compared to the nationwide average of $410 in 1972, and 

terms of housing conditions, education and employment, the
 
The actual socio-
Department ranks above the national averages. 


economic characteristics of the pilot area would 
seem to demon

strate the dichotomies which exist throughout urban 
Peru or rural
 

Both the Department
Peru immediately adjacent to the urban centers. 

atypical in that they rank high vis-a-vis
and Province of Tacna are 


other Departments and Provinces based upon selected socio-economic
 

A recent Mission study on relative marginality showed
indicators. 

that the Department of Tacna tied for first place with 

the Department
 

of Ica while Tacna Province ranked third of the 150 Peruvian
 

provinces./
 

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.),
 

the residents arr immigrants from
and a substantial percentage of 


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
 

come from the altiplano department of Puno, and 11% and 7% 
from


57% 

the neighboring departments of Arequipa and Moquegua respectively.
 

Coming from largely rural backgrounds, they generally find 
it dif

the urban environment in terms of living
ficult to adapt to 


conditions and employment opportunities. Since land pressures are
 

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-


Income levels are well below the overall urban sector
employed. 

average and while urban living provides certain social benefits,
 

such as schooling and availability of basic heelth 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 agrictutural 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 w.i.th men under the project. 
The Peruvian agricultural sector is one vlere 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 setting of the project area, near the city of Tacna, it is
 
anticipated that those participating will have a greater degree of
 
social and economic 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, environmental 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
 
populaticnis lessened as a result of illnesses. In those areas
 
where similar projects are implemented, improved 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 Vesources (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 agricultural 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 supplies for agricultural pro
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duction; iii) education of farmers on the importance of rational 

utilization and conservation of water and land resources; and
 

iv) long term planning of water supplies to meet future demands.
 

In pursuit of these objectives the DGA prepares, executes,
 

and evaluates short, medium, and long-term water utilization 
pro

also engages in programs for river basin improvement
grams. It 
control, and irrigation andand management, erosion and flood 

In addition, the DGA in conjunction with
drainage infrastructure. 

its regional staffs in the Zonal Offices, coordinates and 

evaluates
 

crop plans, supervises operation and maintenance of irriirrigated 
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 Ap Page 43. 

The unit of DGA directly involved in the implementation of 

this Project will be the Directorate of Preservation and Conserva-

The major function
tion (DIPRECO), one of three divisions of DGA. 


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-


These activities are intended to contribute to intion systems. 

scarce water and
creased food production through rational use of 


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
 

51 clerical workers, and 78 laborers.
draftmen), 

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

a 49% increase over the 1973-74 biennial budget. A
 
presents 

breakdown by category follows:
 

DIPRECO BUDGET 1973-74, 1975-76
 
($000)
 

Budget Category 1974-75 1975-76 

Operations 
Investment 

141 
2,239 

1,313 
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. VII
 

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 
Investment 

1'420,000 
l'190,000 

1'670,000 
4'780,000 

Totals $ 21610,000 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 promoting the development 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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It also offersfoods including meats, milk, and other products. 


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
 

credit for food industries in coordination with the Industrial 
Bank;
 

The law also
and for Agricultural Social Property Enterprises. 


enables the Bank to participate as a share-holder in associative
 

farm enterprises.
 

Under the current GOP Agrarian Reform policy the A.B. orients
 

toward serving the ass,-ciative enterprises,
its financial resources 


such as 
agricultural cooperatives, indigenous communities, 
and SAIS.
 

Farmers organized into Water User Associations are similarly 
eligible
 

At least 60% of the
for similar preferential treatment by the Bank. 


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.
 

The 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
 
Since


production costs, especially during the initial crop year. 


commercial lending activity in the agricultural sector has 
been
 

created by the Agrarian Reform,
curtailed due to the uncertainties 


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
 

It is in charge of all activities
been established in December 1974. 


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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bzksic line divisions: Production, Research, Marketing and Infra
structure.
 

The MOF's programs are executed through 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 personnel and support for field operations.
 

Decentralization has raised morale in the field by placing great
er authority and responsibility at that level, lessening somewhat 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.
 
- Quarterly 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 all 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. 



OPGANIZATION OF THE 

CHA&T A 

DiGA 

Supeio { 

Admntsitr&" o 

Unit 

{General Directora 

rolrarnmng 

|Office 

C.end Tech. Ratio

{ Li.., .[UUnit 
Plan Contro Unittaliatit 

d &Unr d ergu 
Waters 

res 
tin 

tabi e orativa 
nigtrimg 

Irriio repIarrifft 
la Mastimlmu Qi 

UInfraI 

- 43 



4. 
'4 

Z
'Z

'7 

r-
.4 

u 
M

 
- 7 

4
*. 

I 
to 



ORGANI,.'.AT:> C- T" 1- A -R.A P ;A'Ch tC 

Board of 

Corn tive 

Preeldisat Itr 

Audto 

Public &,saraij 

m 
0 

teit M gs a di 

ftrust -mn Calecid pea Crd 
CreditRs 

Lsii 

LnoAp raoi I ob-Admn] 

Acounting TCaC ]j7ko.t Lg]L ecbdca Data EL lec 0 
_ _n L egal 

http:ORGANI,.'.AT


ORGANIZATION DF rHE-TACNA OFFICL OF THi MOF 
L 'art 

Superior Directorate 

Zoual Controller Zonal Directorate 

drinistration IProducer-Consuier Planning Rationalir~to Legal Offic 
OffOicef 

FPr-oduction Sub-Directorate jMarketing Sub-DirectorateI 

fl IZLI t 

Prod.Agerclrd.gn 
lacna IL& Yarada ISara 

Pd.Aency 1 Marketing Agency 
[ Tacna 

Marketi 
Agency / 

Marktg 
Agency 

. - I I ----I I-Moquegus Ornate 

Prod.Agency1 
Tarata 

Prod. Agency 
Moquegua 

Prod. Agency 
lornate J 

Hoof and Mouth 
Disease
 

- 46 



47.
 

B. Implementation 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 Date- Responsible Agency 

-ProAg signed 
-Final Engineering Study starts 

Sept.76 
Oct. 76 

USAID/GOP 
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 
-Construction starts 

Feb. 77 
March77 

DGA/USAID 
DGA/A.Z.VII 

-FY 78 ProAg signed 

-Cooperative legally organized 

-Coop. obtains credit from A.B. 

-Construction completed 
-Pilot crops started 

Oct. 77 
Aug. 77 
Dec. 77 
Feb. 78 
Mar. 78 

USAID/GOP 
A.Z.VII/DGA 
A.B./A.Z.VII/DGA 
DGA/A.Z.VII 
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
 

In the latter aspect they will
out the execution of the project. 

(A.Z. VII)
work in close coordination with the Agrarian Zone No.VII 


which will provide partial local logistics and promotion of the
 

project in Tacna.
 

A key contribution by the A.Z. VII will be the selection of
 

beneficiaries and the constitution of a farmers' cooperative in
 

order to have a base for obtaining needed credit from the Agrarian
 
The DGA is currently
Bank for their first crop production expenses. 


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
 
This program
research and agricultural management of the project. 


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
 

Those given here are the projected
1/ Dates differ from the PPT. 

The PPT lists critical dates by
dates for completion of Actions. 


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
 
This team will
on-farm demonstrations with participating farmers. 


basically be 3 persons, a professional and two assistants. 
However,
 

they will coordinate with technicians of all parties involved 
in the
 

A detailed Research Program will be developed in the Final
project. 

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
 

DGA will coordinate the required collaboration of all
project. 

personnel and also provide the technical supervision of the supple-


USAID Engineering
mentary personnel contracted with Grant funds. 


and Agricultural offices will review and approve the final design.
 

During the
The construction schedule is shown in Annex B. 


construction period the DGA will provide a graduate engineer as
 

Project Engineer. All construction will be done by force account
 
To complement the
in accordance with the approved final design. 


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 Feasibility Study were very
 
Based on
satisfactorily handled by an Administrative Contractor. 


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 composition.
 

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 with 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
 

from this 5 Ha. experimental plot are expected to induce the
 

authorities to change the regulations regarding the use of treated
 

sewage for certain crops.
 

A secondary 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 lagoons. Potentially some
 

to 6 tons for Carp, 6 to 8 tons for Tilapia)
4 to 8 metric tons (4 

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 lagoonr were to be used ap the breeding and early

growth pond combined, then the handling facilities and technical
 
assistance would require approximately $10,000.
 

During the farm production period the Farmer Cooperative will
 
receive strong support from 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. 
This 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 commitment- 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).
 
- USAID.
 

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 achievement 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 co,3tal cities.
 

The DGA has expressed its strong support of Project 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 Agreement for the first year's activities 
will
 

precedant to 	disbursement of A.I.D.
contain the following condition 
fund; for construction: 

shall furnishof Waters (DGA) 	 a
1. 	 The Directorate General 


study acceptable to the USAID.
final engineering 

in Tacna will provide a letter
2. 	 The Agrarian Bank Office 

credit will be available to the project
of understanding 	that 

farmers for the production costs of the first crop.
 

in the Project Agreementto these CP's a covenantIn additiun 
of the progress of the 

will require 	joint USAID-GOP annual reviews 

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 Pcru is the very limited agriculturally productive land 

base, there being approximately 400 persons per Km 2 of arable land. 

As a result of the country's dearth in arable land, the Government 

of P3cru has fostered a policy of land reclamation through the use of 

despite considerabletraditional methods of irrigation. However, 
Due to limitedefforts, there still remains a low arable land base. 
to what can besupplies of natural water sources there is a limit as 

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

time the use of low cost oxidationless farmers. At the same 

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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Page 2. 

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 treated 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 services 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 j6venes" 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

:nent 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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Page 1 

CONSTRJCTION SCHEDULE 

Months 

0 1 2 3 4 5 6 7 8 9 10 11 12 

Move on to project site 

Surveying and project layout 

Excavation for canals 

Manufacturing concrete blocks for 
lining canals 

Placing concrete on canal floors 

Lining canals with concrete blocks 

Construction of concrete structures 

Land development 

General testing of canals 

Flooding the land 

Clean up 
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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
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ANNEX C
 

Ehvironmental 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
 
Ghmbucia 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 have been observed in designing the
 
crop pathrns for this project.
 

Resource linkage:
 

Mnplementation 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 wf t.h 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 energy. 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.
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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
 

stop 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.
 



- 60 -
 ANEX D
 

Revision 2 

PROJ ECT DESIGN SUMMARY Loe of P,oject; 
LOGICAL FRAMEWORK 

Project Tille& Nmber. Use of Treated Sewage for Irrigation (527-15-120-150) 
NARR .TIVE SUMyARy 


Pro.0 , or Seclor Goal: The brooder objective to 


Tot 'iie preojectcefviute,:increace food production through ex-

pension of arable land along Perues 

Populated coastal desert. 


Secondary Goal: 
 Reduce environmental 

sewage contamination along Peru-s 

coast, 


Preict Purpose: 

To successfully demonstrate the econo-
sic and technical feasibility of 
producing significant quantities of 

needed ioodstuffs by irrigating desert 

lands with treated sewage effluent. 


1.utp"ts:Construction of basic infrastructure 

at pilot site - irrigation canals and 
2. mUallwater control structures.Hoctarage brought into cultivation 


3. at pilot site,Production of selected crops. 

4. Establiabnent of demonstration plot. 


to teat use of treated effluent on 
crops at pilot site. 

5. Establishment of Agr. Cooperative. 

A. Uts-
A. USAI[D 

1. Grant financial assistance 


2. Enginseering guidance/monitoring 


B. 1 

a. 


1. Administrative & Tech. Staff2. Final 2nginerina ,BenignStudy 

b. A Zaianonal office No.VII 
1. Supervisory personnel and 

partial local logistics
2. Land 

2. Aganrian Bank provides credit 


3. Mint of Health 


4. Mintry of Food 


OBJECTIVELY VERIFIABLE INDICATORS 
Measures of Goal Achievement: 

- increase in arable coastal hectar-
age available for production of 
foodi NLT 6000 hectares by 1985. 

- construction of sewage treatment 
systems for NLT six principal

coastal cities, including Lima, 


byo 

Conditions that will indicate purpose hos ben 


achieved:- End of project status.Establishment of on-going demon 

stration site. 


- At least 120 hectares at Tacna 

pilot site under cultivation by

1978. 


- Economic returns to the small 

producers of the magnitudes 

indicated in the financial anal-

ysis.
 

Magnitude of Output$:- 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 coop benefi-
ciaries. 


Iiplemtaon Target (Type ond Qoity) 

- $200,000 grant for local construc-

tion and supplies and equipment. 


- One Civil Engineer (local direct-

hire on part time basis). 


DGRbudget 

- Study completed approximately 7 momafter 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 engineer.

- Technical assistance. 

MEANS OF VERIFICATION 

- MinAg and Min. of Food statistics. 

- ONERN baseline studies 

-
 Census baseline data for agriculture 


- Ministry of Housing data 

- MinAg Agrarian Zonal Office No. VII 

data. 


- Project 
' -:'n and Evaluation 
(joint DGA/USAI). 

- Agrarina B .n% Zonal Office data. 
- Ministry o: Health 
- CooperatJva data on marketing returns 

and produition costs. 

- On-site inspection by DGA and USAID 

technicians, 

- MinAg Agrarian Zc.= office No. VII. 


- Agrarian Bank Zonal Office. 


- Project Monitoring by MOH Zonal office
 
No. IV (for sanitary controls).
 

- MinAg Agrarian Zone Off. VII &
 
SINAMOS. 

- P%:,ject monitoring 
- On-site inspections 

- Agrarian Bank records-number of loans
 
made to project cooperative =-hers.
 

- Periodic reports of analysis
 

F,ors FY TO g Fy 78
TowolU. SF-, 200.IRRF-

Dat Ptepoed! _u__________ 

UIMORTANT AS.'1C 
MPO A A s : 

As..pti-s farach'.v,'9 pool
 
- Continued GOP high priority for in

creasing agricultural food produc
tion. 

- CP interest in reclaiming coastaldesert lands, continues as high

priority. 

- Recognition of economical benefits 
that can be derived through us. of 
treated sewage will result in pri
rity selection of '-.--

ovE alterns.Five techngogirs
Aoeratis for achievin prp.e: 

- Adequate support for project (by

Agrarian Zone No. V1Z).
 

- GOP agencies involved in project
 
(MinAg, MDH, MinFood, Ag. Bank)

will continue to support project.
 

- Continued adequate operation of
 
Tacna sewage treatment plant.
 

Assumptions for achierinowipts:
- Construction materials available
 
without major delays.
 
Willingness of farmers to form a
 
coop and participate in the project. 
Availability of agricultural credit 
from the Agrarian Bank for partici
pating farmers. 

Assumptions frpvd ipsAsmtm o ~vdn t a
 

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

- Inflations does n exceed proiect
estimates. 
- Agrarian Bank will honor its cmit-on to provide credit to partici

pating farmers. 
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SAMPLE FO',m 

AMEX E 

Page 2 

715-120-150 1Use of Treated Sewage for Irrigation 6/76 revisio 

Action Agent 

USAID/GOP 

GOP/USAID 

GOP 

Event 

1. First Year's ProAg signed 

2. Final Engineering Study 
completed and approved 

3. Construction starts 

Date 

9/30/76 

4/30/77 

5/31/77 

GOP 

GOP 

GOP/USAID 

GOP 

USAID/GOP 

4. Cooperative.legally 
organized 

5. Cooperative obtains 
credit from Agrarian Bank 

6. Research work initiated 

7. Construction completed 

8. Evaluation of First crop 
productivity, benefits 
and research results 

10/31/77 

12/31/77 

1/31/78 

4/30/78 

12/31/79 

I 
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ANNEX F
 

LID 1240-2 (5-74)
 

CHECKLIST OF STATUTORY CRI
 

(Alliance for Progreeto
 

as appro-

In the. right-hand margin, for each item, write answer 

or, 


priate, a summary of required discussion. As necessary, reference
 

the Capital Assistance Paper, or other clearly
the section(s) of 

is further


identified and available document, In which the matter 

part of the Capital Assistance
discassed. This form may be made a 


Paper.
 

The following abbrtoviatione are used: 

FAA - Foreign Assistance Act of 1961, as amended.
 

FAA, 1973 - Foreign Assistance Act of 1973.
 

Foreign Assistance and Related Programs Appropriation Act, 1974.
 
App. 

1936, as amended.
MMA - Merchant Marine Act of 

Answer or Discussion 
BASIC AUT.ORITY 

1. FAA S 103; , Z04i 1 1O5,
 
!.__LO; I 	 Z07. Is loan being made 

rural deveZ- For agriculture and rural development
a, for agriculture, 

oprent or nutrition;
 

b. for popuZation planning or health; 

c. 	 for eduoation, public adminie
or human resouroee development;
trationi 


d. to solve economic and eooal
 

development problem tin fields euch as
 

transportation, pover, i.ndustr/y, urban
 
development, and eport development;
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AID 1240-2 (5-74) 

e. in support of the general
 
economy of the reoipient
 
country or for development
 

programs conduoted by private
 

or international organixa

tions.
 

COUNTRY PERFORMANCE 

Progree Towards Country Goals
 

2. FAA 9 208; 1.251(b). 

A. Describe extent to whioh
 
country is:
 

(t) Making appropriate effort. The GOP has an active policy to increase 
to increase food produotion food production, including extensive credit 
and improve means for food programs. A top priority activity is the 

storage and distribution. Agrarian Reform program which among other 
things is consolidating and redistributing
 
laiid holdings in an attempt to bring ad
ditional lands under cultivation. A new Min
 
iv.try of Food has been established with
 
r,.sponsibility for echnical assistance in 
production and marketing of food crops.
(2) Creating a favorabZe c~i

mate for foreign and domestio In the context of its industrial reform 
program (Industrial Law) and its balance 

pr~vata enterpriae and 	 of payment management, the GOP is seeking 
foreign and domestic private investmentsinvestment, 
 in areas identified as being essential to
 
growth. Also jee Item No. 4.
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(3) Inoreaeing' the pubZio 'a 
role in the developmentaZ 
process. 

Pro',7rams in Industry (Industrial TAw), 
fishing twishinq; Law). mininq (mininiu 
Law), Aqrarian Retorm, and Social Property 
are especially desiqned to achieve this 
objective, as are eitorts to mol ilize 
rural population. 

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

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

(b) Diverting suoi 
resources for unneoeavary 
military expenditure (See 

also Item No. 20) and 
intervention in affair. 
of other free and 
independent nation.) 
(See also Item No. Wt) 

"See item NO 19". 

(5) Making economic, social, 
and political reforms such as 
tax collection improvements 
and changes in land tenure 
arrangementa, and making 
progreae toward respect for 

the rule of law, freedom of 
expresion and of the press, 
and recognizing the importance 
of individual freedom, 
initiative, and private 
enterprise. 

I recent years, tax collections have 
improved, the rule of law continues to 
be respecteC, 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. 

(6) Adhering to the prinoiples 
of the Act of Bogota and 
Charter of Punta del Ecte. 

Sound monetary and fiscal policies leading 
to real growth in GNP, and relatively 
stable 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. 

lfiore
Rectangle
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(7) Attempting to repatriate 

capital invested in other 
its 	own citizens.
countries by 

(8) 	 Otherwise responding to 

vital economic, political,the 
and social concerns of ite 


people, and demonstrating a 
to takeclear determination 


effective self-help meatures.
 

intoB. Are above factors taken 
account in the furnishing of the 
subject assistance?
 

Recent decrees requiring full re

patriation of foreign capital of
 
important
Peruvians have had an 


impact on the b'alance of payments
 

and make available resources for
 

investments in Peru.
 

The GOP appears to be responding to
 
social
the economic, political and 


coTlcerns of its people, particularly
 

the poor, and has intensified self

help efforts as indicated above.
 

Yes.
 

Treatment of U.S. Citisene by Recipient Countr.
 

3. 	 PAA S 620(c). If assistance is 

to government, is the government
 

liable as debtor or unconditionaZ
 

guarantor on any debt to a U.S.
 

citizen 	for goods or services
 
(a)such
furnished or ordered where 


citisen has exhausted available
 

legal remedies and (b) debt is
 

not denied or contested by ouch
 

government?
 

4. 	FAA § 620(e)(z). If assistance 

is to a government, has it 


(including government agenciea 

or subdivisions) taken any 

action which has the effect of 


nationalixing, expropriating, 


or otherwise seizing ownerehip 

or control of property of U.S. 

entities beneficially
oitizens or 
owned by them without taking 
steps to discharge its obligations 

toward such oitixens 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
 

The
satisfaction of GOP and the USG 


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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b. 	 FAA I 820(o); Fisherman's 
Froteotive Act. 9 5. ITfcountry
 
ha seiased, or imposed any penalty
 
or sanction againot, any U.S.
 
fishirg vessel on account of its
 
fiehini activities in international
 
wa tero , 

,I. has any deduction required by No deduction has been required. 
Fishermen's Protective Act been 
made? 

b. has complete denial of The Administrator has taken into 

assistance been considered by consideration prior seizure of U.S. 
A. I.. Adminstrator? 	 fishing vessels by the GOP in his 

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

lRelat:.rs with U.S. Government and 
Other Nations 

6. 	 FAA 0 620(a). Does recipient No longer applicable. 
country furnish assintance to 
Cuba or fail to take appro
priate steps to prevent ships 
or aircraft under its flag
 
from. carrying cargoes to or
 
from Cuba?
 



~U268.,;
 

ATD 1V. I 

7.- FA di aneYs S20 

Sicretary'.of, Sta.te S.irmne 

, that i~t ,ie8 notfcontrotl I-d byi~>~' 

IA1620(3C') II assistance ise A-ny produbo neaereutg 

f~or an p th4 ct i o nirpri~e. f rom eforts under,,tflis project~wiij<i.
h 1- L~i rete ini the 'United be cons'umed or marketed within Pru.ru 

* ate tOit P'Onited Sta teenofr

a,:r 'herp an;d~ the Zife Kb 

p. F/A Aoo,'r-'en. on r'c~peoontry N 

a,'('z:eA G 'eipenrcunry No 

aoo~ itryageso I.m 
Y:,; 'h ,rite St2 tes or any
 

Clrr c iigU .assistan ce, 
 I 

or. (b) the planm.inp of such' eub- ,'*'~. *..
 

version or aggresso. -

it FAA J Has71the cout' No'6 .(j
permittted, o~r failed to t~k 

mobaot ~on,, Of U.S.~ r t?'9~ 
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country1 620(t). If the thePAnsttUte 

investment guaranty program 

for 	the specific risks of 

onvert-
expropriation, in 
has
oonfisoation,ibility or 

the 	A.T.D. administration 
within
 

past year considered denying
the 

to ouch governmlnt
aosistance 


for 	this reason?
 

Does recipientFAA 6 20(n).11. 

to Northcountry furnish goods 


or
Viet-Nam or permit ships 

its 	flagaircraft under to 

to or from North
 carry cargoes 

Viet'Nam?
 

Is the government14. FAA I 620( ). 

ofthe recpient country in 

interest or principaldefault on 

of any A.I.D. loan to the 

country?
 

country
FAA I 620(t). Hat thet5. 
severed diptomatio relationt 

United States? If so,
with the 

have they been resumed and
 

bilateral assistanoehave new 
agreements been negotiated 

and
 
resumption?

entered into since such 

t the pay-I 6 (u). What16. FAA 
status of the country's U.N.ment 

If the country toobligatione? such arrearagesin arrears, were 
the 	A..D.account bytaken into 

determining theAdministrator in 
Operateonat.lpcurrent A.I.D.Burtit? 

Budget? 

taken Peru'sAdministrator hasThe 	 intolimited quaranty program 

consideration indetermining to
 
toto furnish assistancecontinue 

Peru.
 

No longer applicable. 

No. 

No. 

In March 1976 state/IO advised the 

with respect to Peru's UN
following 

The amount currentlyobligations: 

owed by Peru to the UN is not suf

ficient to trigger the 620(u)
 
According to State/IOthisprovisions." 

statement would apply over the next
 year 	even if Peru makes no payments
 

to the UN this year. 

http:Operateonat.lp
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Z' 	 FAA I 48t. Has the government of 
recipient country failed to take 
adequate steps to prevent arootieo 
drugs and other controlled cub-
stances (as defined by the CoXpre.-
hensive Drug Abuse Prevention and 
Control Act of 1970) produced or 
processed, in whole or in'part, ii 
such country, or transported
 
through such country, from being
 
sold illegally uithin the Jurie
diction of such country to U.S.
 
Government personnel or their 
dependents, or from entering the 
U.S. 	 unlawfully? 

FAA, 1973 § 29. If (a) military 

base is located in recipient 
country, and wao oonetruoted or 
ie being maintained or'operated 
with funds urnished by U.S., and 
(b) U.S. personnel carry out 
military operations from euah 
base, has the President detar
mined that the government of 
recipient country has authoriaed 
regular access to U.S. oorrse
pondents to auch basa? 

Military Expenditures
 

19. 	 FAA 9 620(s), What percentage of 
country budget is for military 
expenditures? How much of foreign
.exchange resources spent on mili-

No. The GOP has taken such measures 
as are within its capacity to control 
narcotics traffic and in cooperating 
with U.S. efforts to eliMinate 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 

tary equipment? How *uch spent for armaments 
the purchaee of eophistioated 
weapons eyeteme? (Coneideration 
of these points is to be coor
dinated with the Bureau for 
Progpam and Policy Coordination, 
Regional Coordinator# and Mititar 
Asesitance Staff (PPC/RC).) 

is to seek limitation of 
throughout Latin America. 
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CONDTTIOVS OF THE LOAN
 

GNseraZ Soundness
 

2¢,(d). Information and 
'O FAA 

reaeonableneas
--,-"io- on 

anI legality (under laws of 

country and the United States) 

of lending and retending terms
 

of the loan.
 

StYAA S 25(b)(2) 1 251(c). 

Information and coneo'uion 
on 


aotivity 's eoonomiO and 
If loansoundness.
technical 

ia not made pursuant to a
 

multilateral plan, and the
 
loan exceeds
amount of the 


hae country submitted
$100,000, 

to A.I.D. an appLication 

for
 

such funds together with
 
to indicate that
 aosuranoae 


an economused in
fundo will be 

ically and technically sound
 

manner?
 

FAA : 25(b). Information and 22. 
concZusiofnon capacity of the 

country to repay the loan, 

including reasonableneess of 

repayment prospecte. 

FAA 9 251(b). Information and 
25. 
conclusion-on availabiZty of 

financing from other free-wbrtd 

including private
sources, 


United States.
 oouroes within the 


71
 

Not applicat'le.
 

For the reason given in the 
Project
 

Paper the project is considered
 
technically sound.
economically and 


Not applicable.
 

The participation of other 
donors
 

was considered when calculating the
 

amount of AID's contribution 
to the
 

project. 
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Yes.P4. 	 FAA I 611(a)(1). Prior to 
aigning of loan will there be 
(a) engineering, financial,
 
and other plans necessary to
 
carry out the aseistance and
 

(b) a 	reasonably firm estimate
 
of the cost to the United States
 
of the assistance?
 

2 t. 	 F..IA A 6 11(a)(2). If further No such legislative action ecpected 
legislative action is required to be necessary. 
witin recipient country, what
 
is 1,a is for reasonable expec
tat-'on that such action will be
 
completed in time to permit
 

orderly accomplishment of
 
purpoac of loan?
 

21. 	 FAA 617(e). If loan is for Not applicable.
 
Capital Assistance, and all
 
U.S. assistance to project now
 

exceeds Z million, has Mission
 
Pirector certified the ocuntry's
 
capability effectivety to
 
maintain and utilise the project?
 

Loan's Relationship to Achievement
 
o_ Country and Regional Goals
 

& 20?; 9 251(a)i I ZZ3. Project activities are uniquely designed2?. 	 FAA 
which ase eitance to meet the objectives of (a), (b)andFPtent to 

to a limited degree (c). Improved healthreflect@ appropriate emphasis 
(d) should result from increased food proon: 	 (a) encouraging develop-

The project will also introduce
ment of democratic, economic, duction. 

political, and social inetitutioa; the concept of using sewage effluent that 

meeting the has been treated. Replic3tion of the(b) self-help in 
(a) im- project will require installation ofcountry's food needs; 

proving availability of trained sewage treatment facilities thereby 

manpower in the country; contributing to general improvement of 
health conditions and environment. This(d) programs designed to meeot 
will also thwart the illegal but neverthe country 's health needs; 

theless common practice of cultivating
 
food crops with untreated sewage effluent.
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(e) other important areas of 
t~cno', ', rolitical, and social 

do:,elopment, including industry; 
labor unions, cooperatives,free 


traisand Voluntaru Agencies; 

portation and communication;
 

planning and public administration;
 

urban development, and moderni
or
Batton of existing la, s; 

( f) integrating women into the 

recipient country's national 

economy. 

0 209. Is project susceptible
25. 	 FAA 
regionalcf execution as part of 

rf so why is project notproject? 

8o executed?
 

FAA, 9 251(b)(3). Information and1P. 

7 7lueion on actiLvity 'a relation-

8hipF to, and consistency with, 


other development activities, and 

to realinablaite contribution 


long-range objectives.
 

30. 	 FAA I251(b) (7). Information and 
conclusion on whether or not the 
activi'iy to be financed will ofthe achievementcontribute to 
self-sustaining growth. 

FAA 1 209; 1 251(b) (8).31. 

Information and conclusion 
whether assietance will 
encourage regional development 
programs, and contribute to the 
economic and political integration 
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 and goals. 

Expansion of arable coastal desert lands
 

available for cultivation rby small
 

will contibute to self-sustainingfarmers 
gr6wth.
 

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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St. 	 FAA 0 (.j S Z!. Infor-

mation and c-onot ion on use of 

loan to assist in promoting the 

cooperative movement in Latin 

America. 


34. 	 FAA I 251 (h). Information 
anJ conclusion on whether the 

activity i8 consistent with the 

findings and recommendations of the 

Inter-American Committee for the 
Aliance for Progress in its
 
annual review of national develop
ment activities.
 

34. 	 FAA 0 281(a). Describe extent to 
which the loan will contribute to 
the objective of assuring ma:imum 
participation 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
 
institutions.
 

3S. 	 FAA 0 281(b). Describe extent to 
which program recognizes the 
particular needs, desires, and
capacities of the people of the 

country; utilZixe the country's
 
intellectual resources to
 
encourage institutional devel
opment; and supports civic
 
education and training in skills
 
required for effective partici
pation in governmental and
 
political processes eusenti.l to
 
se lf-government.
 

f;md l tlrtrtrs to bt, s'l'ctted i,,r 
1.;at ciPti0,. in the proltct will likely 
-eoro.nized into one of tie bpes ot 
associaltive enterprises which are
 
promoted under Peru' s toirprehensive
Agrarian Reform proqrain, 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-*
 
tient program.
 

The project is designed to assist
 
small farmers (who will likely,be
 
organized into some type of
 
cooperative enterprise) an6 thus
 
encourage maximum participation at
 
the local level in economic devel
opment.
 

The project cont-emplates significant
 
involvement at the small farmer level
 
and therefore strengthens democratic
 
processes at the gzass-roots level.
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St. 	 FAA I 601(a). Information and 
whether loan wil 

of the country 
&onclueions 

encourage efforts 

to: (a) increaeo the flow of 

international trade; (b) foster 


initiative and competition;
private 


(c) encourage development and use 

credit unione,
of cooperatives, 


and savings and Loan aseociation#;
 
(d) discourage monopolistic
 
practices; (s) improve technical 
efficiency of industry, agriculture. 
and commerce; and (f) strengthen
 
free Labor unions.
 

3?. FAA 1 619. If assiotance is for 
newly inependent country; is it
 

furniehed through multilateral
 
organisatione or plane to the
 
maximum extent appropriate?
 

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

* 	FA4 A 2S L(b 1(4): l1o0. Information 
and conlueton on possible offeo 

with 	special so small as to have negligible effectof loan on U.S. economy, 
reference to areas of ,ubetantial 
labor eurplus, and *--tent to which 
U.S. commodities and asesitance are 


furnished in a manner consistent
 
with improving the U.S. balance of
 
payments position.
 

IV. 	 FAA I 252 (a). Total amount of money 
under Zoan which is going directly 
to private enterprise, is going to 
intermediate credit institutions or 
other borrowers for use by private 
enterprise, is being used to finance 
imports from private souroes, or ie
 
otherwise being used to finance 

procurements from private souroes. 

75.
 

uniquely desiqned toThe project is 
improved agriculturaldemonstrate 

technology by utilizing treated
 

sewage effluents, rich in mineral
 

therely economizing on
fertilizer 


cost of chemical fertilizer
the high 


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
 

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 sour, .s. 
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40. 	 FAA I 601(b;. fnformation and 

conctusion on how the loan will
 
encourage U.S. private trade and
 
investment abroad and how it will
 
encourage private U.S. participation
 
in foreign assistance programo
 
(including use of private trade 
channeZe and the servioes of U.S.
 
private enterprise). 

4t. 	 FAA 0 607 (d). If a capital
project, are engineering and 
professional services of U.S. 
firms and their affiliates used 
to the maximum extent consistent 
with the national interest? 

42. 	 FAA § 602. Information and 
concluslon whether U.S. small 
businee, will participate 
equitably in the furnishing of 
goods and services financed by 
the loan. 

43. 	 FAA 9 620(h). Will the loan 

promote or assist the foreign
 
aid projects or activities of
 
the Communiet-BZoo countries?
 

44. 	 FAA 1 621. If Technical 

Assietance is financed by the 

loan, information and conclusion
 
whether such assistance wilt be 
furnished to the fullest extent 
practicable as goods and profes
sional and other services from
 
private enterprise on a contract
 
asis. If the facilities of other 
Federal agencies will be utiZimed, 
information and conclusion on
 

76
 

"see 	 item No. 38" 

services of Peruvian (ovr'nment and/or 
private firms will b useci for procure. 
ment o, good and for construction, as 
appropriate. 

Information for or about small busi
nesses will be made available in
 
accordance with A.I.D. policies. 

No.
 

!o utilization of other USG agencies
 
is anticipated. 
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whether they are particularly 
suitable, are not competitive with
 
private enterpri e, and can be
 
made available without undue
 
interference with domestic programs.
 

Loan's Compliance with Specific Requirements 

46. 	 FAA I ll0(a)i 9 208(e). Has the Yes. 
recipient country provided 
aeeuranoe@ that it will provide 
at teast 251 of the cost# of 
the program, project, or acti
vity with respect to which the 
Loan ie to be made? 

46. 	 FAA I ZZ2. Will loan be used No. 
to finance police training or 
related program in recipient 
country?
 

47. 	 FAA I ZZ4. Will, loan be used to No. 

pay for performance of abortion.
cr to motivaf., or coerce persons 
to practice avortions? 

4U. 	 FAA § 201(d). Is interest rate Not applicable. 
of loan at least 2% per annum 
during grace period and at lact 
3% per annum thereafter? 

4R FAA I 604(a). Will atl commodity Procurement will be in accordance with 
procurement financed under the AID grant procurement regulations.
 
loan be from the United Statee
 
except as otherwise determined
 
by the President?
 

60. 	 FAA I 604(b). what provision is Not applicable. 
made to preent financing comxodity 
procurement in bulk at prices higher 
than 	adjusted U.S. market price? 
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5 Z. 	 FAA I 604(d). If the ooop-
#ratingcountry discriminatee 
against U.S. marine insurance 
oompanies, w.ill loan agreement
 
require that marine ineurance 
be placed in the United Statee 
on commodities financed by the
 
loan?
 

52. 	 FAA 1 601( ). If offshore procure-
ment of agricultural commodity or 
produot is to be financed, is there 
provision against such procurement 
when the domestic price of such 
commodity is Loe# than parity? 

53. 	 FAA 0 604(f). If loan finance@ a 
commodTty import program, will
 
arrangements be made for supplier
 
certification to A.I.D. and A.X.D.
 
approval of commodity as eligible
 
and Ruitable?
 

54. 	 FAA § 608(a). Information on 

measures to be taken to utiline 

U.S. Government excese personal
 
property in lieu of the procurement
 
of now items.
 

55. 	FAAS GllLb)l App. I ZOL. If 
Loan finance# water or water
related land reaouroe conetruetion 
project or program, is there a 
benei'it-cost computation made,
 
insofar as practicable, in
 
accordance with the prooedures
 
set forth in the Memorandum of
 
the President dated Nay 15, t#82?
 

Not applicable.
 

Not applicable.
 

Not applicable.
 

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

Not applicable.
 



- Z?-	 CEsrAVAL 79.opy. 


Ail 1240-2 (6-74) 

56. 	 FAA 0 6?1(c). If contracte for 
conetruction are to ho financed,
 
what provision will be made that 
they be let on a competitive basie 
to maximum extent practicable? 

57. 	FAA I 6Z?(b), I 636(h). Describe 
steps taken to, assure that, to the 
maximum extent poseible, the country 
is contributing local ourrencies to 
meet the cost of contractual and 
other Rervices, and foreign ourrenoisee
 
or.ned by the United States are utilized 
to meet the coat of contraetual and 
other services. 

Not applicable. 

No %=;.essU.S. owned foreign 
currencies are available in Peru. 
About 27% of direct project costs
 
will be borne by the GOP.
 

56. 	 A4p. 1 773. ill any of loan funds be used to No. Peru is neither 
acquire murren y of recipient oountry arn excess nor a near 
from non-U..S. Treasury sources when ex. excess currency countr 
cess currency of that country is on 
deposit in U.S. Treasury? 

69. 	 FAA 0 6l'(d) Does the United No. U.S. owned excess foreign. 
States own excess foreign ourrenoy currencies available. 
and, if ao, what arrangements have been
 
m",,a for it* release?
 

60. 	 FAA § 620(g). What provision is No such financing contemplated. 
there against use of subject
 
aseistance to compensate ownere
 
for expropriated or nationalised
 
property?
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8. 	 FAA 6 620(k). If construction 
of producttve enterprise, lW 
aggregate value of assistanoe 
to be furnished by the United 
States exceed $100 million?
 

Will 	any loan funds
62. 	 FAA I 636(i). 

V used to finance purohase, Zong
term Zeaee, or exchange of motor 
vehicle manufactured outside the 
United Statee, or any guaranty of 
such a transaction? 

83. 	 Apr. 1 103. Will any loan funde be 
used to pay pensions, etc., for 
military personnel?
 

If loan is for capital64. 	 App..8 Z05. 
pro ,ect is there provision for 

approval of all oontraotorsA.I.D. 

and contract terms?
 

65. 	 App. § Z07. Will any loan funds 

be used to pay UN asseemgnts?
 

66. 	 App. 1 109. Complianoe with 
regulations on employment of U.S. 
and local personnel. (A.I.D. 
Regulation 7). 

BST AVAILABLE COPy 

1'o. 

No. 

No. 

Any contracts financed 
funds will be subject 
aproval. 

-Not applicable. 

Not applicable. 

80.
 

by project 
t. A-J5 
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.AD.I O. iT.any~ of !oan ::o. ~~ 

funds be 'u'sed to carry out pro
visieine of FAA if 209(d) and 25 (h)?
 

.p..~ 14. Pesocribe how the This project was inclided in the 

'ornittee on Appropriations of r-Y 197t con, ressional Presentation. 

the Senate and House have been or 
tw'ill be notified concerning the 
activity, program, project,
 
oountry, or other operation to be
 
.rinanced bhrthe Loan.
 

69. 	 App. 1 601. Will any loan funde No. 
be used for publicity or 
propaganda purpoese within the 
United States not authorined by
 
the Congress?
 

7 0Z.9 b FAA I 640C. 

(a) Compliance with requirement Not appl'cable
 
that at least 50 per centum of
 
the gross tonnage of oommoditiee
 
(computed separately for dry bulk
 
carriers, dry cargo liners, and
 
tankers) financed with funds made
 
available under thie loan #hall be
 
transported on privately owned U.S.
flag commercial veseele to the
 
extent that euch veeele are
 
available at fair and reasonable
 
rates. 

(b) Wi7I grant be made to loan
 
recipient to pay all or any portion
 
of ouch differential as may eiet 
between U.S. and foreign-flag veemel 
rates? 
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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 Developmenit (AID) 

Subject: Use of Treated Sewage Effluents for Irrigation -
Tacna
 

We refer to 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 st,.dy 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
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ANNEX H 

CERTIFICATION PURSUANT TO SECTION 611(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 Peru has both th, 
financial capability and the human resources capability to 
effectively maintain and utilize the capital assistance project: 
USE OF TREATED SEWAGE FOR IRRIGATION. 

, . -

Donald R. Finberg / 
Director, USAID/Peru
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ANNEX I
 

DRAFT PROJECT AUTHORIZATION
 

Use of Treated Sewage for
PERU 

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 -or 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 feasibility of producing significant quan

tities of needed foodstuffs by irrigating selected areas of Peru-s
 

vast coastal desert with treated sewage effluent.
 

I hereby authorize incremental funding for this Project. I ap

piove the total level of:A.I.D. appropriated funding planned for this
 

iProject 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 ir,crement
 

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 hava their source and origin in the Cooperating Ccuntry 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
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DAM 	Uauy 23, 1976
tic. Dalas Dale Rowley 

Cbiet 3qineow
 

TE~~t 	 Charles S.*rze
 
.ort Tam Cormsitunt
 

SU9JICT 	 Herath cOnsitiorilono of Pro OQd roject -

Use of.Txeatme Sewage for Irri&tiOD (Project NO. 

527-15-120-150) 

to the clause, omtainu1hoittd L rc:BP~nsThe folloing - ox t i.q 	 eA? 	 al bl for"Yineo wilt be requp
LS.mLA 	 to AXD/Wasbingtonsed in cable 6297 

draft guidamm
assistling 	mission in addi;oasirg I'" 5, 7, and 104 

a 	 to the 
of woA. rhould provide for written report 

mesaage -	 soope 
prior to departure f'rm PmeWU. 

Assion on these i~ms 


on the follming,
in the x.eoZt art, based 
B. the mment oontaim& 

10 Visi .s 	 and divoussims witb 

(a) 	 L301,, Yager, Act:L-- Mission Directorp AID 

Dala; Fowle,, Chsief Xugia3ea, AD(b) 
(a) 	 calon Yuta, IFriueev, AD
 

Pvnram Officer, AID
(d) 	 Gerald Gcwr, 
Luis Wamti, Dept. Ev1iromenal SmjAtation, HM 

(e) 
(f) 	 Dr. Solis, Dir. Institute of Wblic Health 

Advisor to.ISP 
(g) 	 Dr., Gom" Battstifni, Technic'al 

(h) Xnq. 	 crie6logo matoo, DCA 

(i) 	 Dr. YaMez, Consultant, CX33S 

,J) 	 Dr. % mbene, Chief of Tacna Hospltal Aes 
41 SaIit. 

(k) 	 Dr. Pedro Quifon"e, Director roviro 


Tacna area
 £ dharge
(1) 	 Ing. ctmvex, 11in. of sousing, Xec. 3h-jlmm 

of ozi=Aotto roN operation smaDirector of VII Ag2?mitural
(a) Ing. 	mumel vhmpez, 

2.P. aftuardo 	Salhuama, aepmesittive
(n) General 	de aigada, 

of 	p ,s idenia in the Region 
fomi pertinent litorature(o) 	 Abstracts 

the Jawaq 1968 roport of 
2. Several qvotati~w are given from 

of the
Pollution, Control Agbidm4tstatioft US D~ 

the Fedferal Water 
Wff mat and Slafge.UtilisAtiU Of SOWNgelTAtziOr - 4nion1tU3Zl 
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Pne 19.-- Tho sevge conld he subjetea to ecnazy trwat
meat PA Ts ,diitioa "odthe efluent used for unestric*e 
crop lrigation. 

fte sawge could be given ainism treatzent and the offluent 
utilised without disinfGoWL±n for irrigation of cro'n tot eaten raw 
by human beings. 

Significnitly gret yields on cewage - Irrigated plots 
were attr.YUted to regular smjy of nute ient t oughout growing 
seaon instead of jxivt at beginntigo 

mje 20- Oaeanaido - CaliforniA will use oxidatioa ponds for 
tinal treatmant to prere its sewage effluent for awmarcial and 
irriation use. 

Me _0.- a revise of the literature leads to te bflo1Wag 
conclusion regarding the oanitery aspect of ewage irrgatoms 

(a) Rtw, unt eated :aage vhu-ald neve- be u ed for Irrigaton 
regardles of the crop grown 

(b) Sewage effiv3ot rcalvirg at lease 'imazytrea.nt my 
be used for irrigftioa of CTW' not for hlan cOV=M2tlon. 

(a) !Ltie use of wtxarl kzeaitod, and preferably ompletely 
treated swage effluent on Zes and pasture tcpe for animla 
is cansidered safe and uhrmld be ICIurjod, 

(d) If hamUed pr'ply, tho use of treated smoage effluent will 
not be hasardous to the opoWrtozr. 

(e) FLvperly treated amd olarified seage aff.uIuent may be vm
dered bacteriologi4&lly sas for use on any irrigat de op by dhlaxi
natio after treatmnt. fte chlorination sim-ly re, y ua t . 

!ego 61.- 'e oncctration of colUom bacteria on the sur
faces of tomatoes grown in polluted seil indicate no abnomal gross 
-on lnation. jlen when sprayed with acti). uspensions, aZ

face alform ownts were no greater after oAt umth than an matzol 
twatoes. 2te failure to find Salwmnela cerro seve days after itA 
application to ga,,wiug tMaoeE '%holde ?he contention that organUm 
of fecal origin will not be present in sufficient vr.a.ueru to cause 
gross ition Von 

It is felt that tmatoes grown on soils receiviW i h oil 
or smuage sludge fertiU ation would yield frint, sibch if eatea raw. 
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would not be likely vectors Zor the tranami ion of bm boterial 
entario diseaseD 

C. cMaaidra&tion will be gven to thethree tim amttixoed in tiM 

Cable mentioned abMe, 

ltem 5 o- ,ASae of ZGmPlo ta-l-n frCa the reaft Lver 

U usuu ~.re mimd ba in 'a thO ftl1S0aa ;'x n t xi logical1y the T e 
ato my and the re -uiltzcvsi -Xelwith Umples taken fL the ef'aent
 

f~r the oxiiptiot point. o all cses the coliform count wa hig ' i
 
the river saepleso The lPIiUL'on is that the oxddaLonjplant alJumt
 
in less dangezmnu ttwn tkao ',&ter floWug ',n aearJbr rivers.
 

rUOt 
with oueful citrol at. al ties. the ponds were visited on !u1r 22, 

1976. 

1W.z pzo p0efficient operation of the oAidatin ponds 

2he timing of the visit was partiulaixy arl-mpeate s oaly
 

a few days previously sceon had plu-r3 the main ollector oarryi
 

raw seage froirthe Tama v3ptrm to the oxidatica pmds. Wlts had 

been done to back up 4b raw swaga to irrigate am* land as the edge 

of the tma. 2hree W.ngs had he;nedl first, the plug had b.ome 

lodged in tho 30' pipe and raw sewe was coursing acroes the field
 

seeking a natuzl wat.- couruse, secmnd, savetra days were re uired to
 

loct* the plug, remore it amd r cinect the 30* cocrete pipe; and
 
not reaching the
thrue, becazse more tham 50t or: the raw sewage was 


ouldatiom pond to diluta the exra heavy load racbing the plant f=n
 

two other collectors, the plea.ut s ov.Loaded, sufficiaut oxygen was
 

not being gev-eated &Md t~a tiually satisfactory opwiation of the plat
 
was thrown so badly vit of balance bat the effluent &MpeaC to be of
 

worse qualityr then the raw~ savsqe rachinrl t.* plaxit. 

ThIs ldghlis9h the i5oM.VotancG of Costant 8Urelan e of the
 
ponds and of the sewqe colleoto etem itcsIf to prevet abuses.
 
Actual opacat on is tha rwprosibility o.C thc nietry of Housing
 
carried out under the direc-tion of an engiaecr and sam assi tant.
 
These seened to be morn omcern with the mairitemance of the aerators 
than with thf operation of the pandq. The outlat frum the poods was 

nearly chocked with weeods, bushes were g.w irg along the outlet canal 
whidh would saw lift the caa. lining. 1lo:ting material us ca the 
service of the supposedly clea water efgluAwit ozea of the pinds. SteaL 
gratings over valve cabers, -7alve stems anC operating band wheels wa
 
badly xted for lack of clecn'.ng 6 VA.intirg.
 

te I4ist., of Health tho.gb the Rnonam. Hoopital is zreFlmi
ble for mupevisi the put operation a ca& 1awamas assigmed tu 

soresposiblity, but lanks tnwrporstion nmuot proide &Wgla sup 
'li. 

http:clecn'.ng
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provided by the Kiflistzy oW KweuthPaiodle supoxeialm is 
through the DiretoC oVzvikewtnl 8Aa tatG (Uqg. UAds

of Lim 
.almti) to aoom;amAed us on the Anpecrtos of the caxdatlen p0m 

what hW to be doc, to correctBe Imediately gave in txiwtics on 
Ae comtact with the proper autboritieSothe situati±on and 

The Dixectax of to Ragional Rospital, Dr, Ioe ] ha *VOW 
the proj ct. Coger otacnt will

evidICG o9.bis wAa1eze E:upp)rt of 
is met up ad

be maintained with the oxidatirm yonde when a baoretoW 

mamed at the goods. Space lo available. 11otk at tk.* laboratoy Wil 

be haadleO by a chamtt or microbiologist with %ample of helpers p". 

v14,d by tbhe Projoct. H~e will.. be 3upported by thq hoqpital labolutwy 
at the lmUoula"4 t1ei work will be lpplw=anted by the Abo rtory 

in Li.m whid has expxwsed intArest ad WJIlling
Institsute of Health 


'jogs tO cooperate in all mpect of Irboratray work*putic lsrly in
 

that relatad to 'zl.1W. 

zoajt document shows the xasoerdk work to beAlt.tS the 
uxgd tha-., . e preU3ni y workmitiate, about mid FY 19"78 it is 

be started =uwh earlier in orew tlat the meardh reuts my be
 
the p7.o fte c-Atioo pound fflumat is W


availabl. earLier In et-. 

b6ilg used wittmut 9402rson to irrigate sme laid well feustre
 
cculd be carried out b,--*. f


frm the rOJected test plot. ftsL 
WGA V09cesetatve in ,Trciw is Mo~t axious to start us1g the luent 

s is =a gretat own, *VaM before the test plot a-v laid Ot. 

Pr1sur to sake the effl]at available for use. ge vW1oA lk* to use 
near the outlet ftr the

the eoftient to start q reforesatiton Vroject 
to take tbo effUat to

3490=8 until the iafrastua:tue can be buit 

for early
the VLosod irrigatiom piot Ihi would iaovift a p-aoe 


oC .ch Ca-att-o )o
 

of theion.r1 C.-tte 
1i" AMricAn Health Organization In deiloping a project for the agval

tic of the San Juam Std)b,-%s1tioa ftne wic;h the unort of the Cm-

The Internat-owl alpaent RseGe.:o (CIlTS) 

to stat on Deoabe I, 1976 bgt
dian Govrtoent This is acieutled 
the date is dependent on -he signin of the agreaamt. it is Mwogew

fyl that advantage might bO tsk of the eXinting aw.eb41Mty at CKS 
eoj in &d^vloyai the "eoserh yv

rnd that roposed tkwough thjs p st 


grim to be carried ,ut under the AM project, a c of the pzoposd
 

project is attawe as Innex A. 

oSee the onclusioms inludrd in the r"lo-%6ated Jne 1976 
(n el Por& en Vi ta it de Dessigleslag. hlnaVk -Nxvsriencias 

thetratedosY terreuo3 aRhlloadoz con fhtsrt* I=z ftter coamto on 
t Z:,- the Tama cddationhmalth iWlicatimRM of usiMJ the eofluf 

are based an an .u-VOad for itigatio, puposee. !2%ee comulus tms 
-P3li* Mcza!e foroix director of theNOb~sheG report PrePazvd by Dr. 
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ADAC
 

EO. IL6521 NIA
 

SUBJECTI DAEC REVIEW - USE OF TREATED"SE)AGE EFFLUENT-FOR
 

IRRIGATION GRANT PP
 

1976 AND CON..
THE PAEC REVIEWED THE SUBJECT PP ON JUNE 29, 


CLUDED THAT IT MUST BE REVISED (AND RESUBMITTED) IN A¢CDR-

DANCE WITH THE FOLLOWING GUIDANCEI
 

THE DAEC EXPRESSED CON1 ALTERNATIVE FUNDING SOURCES: 


CERN OVER THE FACT THAT AI.D, INPUTS$TO THE.PROJECT.CON-.
 

8SIT SOLELY. OF AN OPERATIONAL SUBSIDY,. THE POS8SILBTY Op
 
FUNDING BY OTHER INTERNATIONAL LENDING INSTITUTIONSOR THE
 

UNCLASSIFIED
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GOP SHOULD BE EXPLORED IN 0EPTk AND TI MZSSION S.Kt.D.
CL.EARLVe OEPNSTRATE THAT A.1.0. 
is; I' ffED THE "GRANTOR'Of
 
LAST RESORT" FOR THIS PROJECT,
 

Ow ALTERNA.TIT'E IRRIGATION TEC-HNOLO61S0i THE REVISED PP
SHOULD"INCLU0E AN ANALYSIS 
OF OTHER IRRItATION TECIOLOG4su
 
(I.E. SOLAR ENERGY FOR DESALINATION,BEIP WELLS, ETC.) AND
SHOULD INDICATE WHY THE PROPOSED APPROAIq 38 PREFERASLE To.
SUCH ALTERNATIVE TECH4OLOGIES. 
 THE AN*L 82S SHOULD, INCLUDE.
RUT SHOULD N&T SE LIMITED TOo A CONPAP.ZSON OF BENEFITS AND
COSTS, FEASIBILITY ISSUES, REPLICATION AND TRADE-OFFS AND

CONSTRAINTS FOR EACH ALTERNATIVE.
 

3, ECONOMIC FEASIBILITY: 
 THE REVISED pP SHOULD IDENT:FY

ALL PROJECT BENEFITS SUCH A8 IMPROVED HEALTH, 
COSTS SUCH
AS THE VALUE.8F LAND# PREVENTIVE HEALT* FACILITIES,. AND

OTHERANVESTMENTS NOT DIRECTLY RELATE. TO THE PHYSICAL'
 
INFRASTRUCTURE OF THE PROJECTo 8UT WHICH 
 ILL CLEANLY BE
NEEOED FOR ITS OPERATIONp SHOULD ALSO. "E IOENTIFID. 'THE
REVISEn PP SHOULD ALSO ADDRESS ADDITIONAL COSTS NOT APPLI,

CABLE TO THIS PROJECT BUT WHICH ARE 114PL.IED FOR ITS REPLI

CA. SUCH AS- PURPING COWS FOR PROPOSED RPLICATION O THE
 
PR'1JeCT IN !"f L1NA AREA.
 

4. eSTI-MATES OF COST: 
 THE REVISED PP 3HOULD INCLUDE
RECOMPUTATION$ OF THE ESTIMATES OF C01T Of THE PROJECT
 
TAKING INTO CCN&IDERATION THE RECENT DEVALUATION OF 
~tfE
SOL AND HO* 
THaT MIGHT AFFECT PROJECT.LOCAL COST&*. IN
THIS REGARD, THr [It.8$ION SHOULD REEXAMINE AND R4VALIVATI
 
ESCALATION AN.Q CONTINGENCY ALLOKAN.CES (2" PERCENT ANO 15

PERCENT RESPECTIVELY) INCLUDED 
IN THE ESTIMATE.
 

5. POTENTIAL HEALTH HAZARDS& THE A:OVERE HEALTH,

IMPLIrCA,TON OF HAVING NON-POTABLE 
WEAIE EFFLUENT RUNrWS

THROUGH OPEN. CA!ALs AND THE LIKELY CONT.ACT Off FARM
 
FAMIL%7s, PARTICULARLY THE YOU.N, 
 WI-TH. THIS EF.PLUEN+

SHOULD BE ADDRESSEE IN THE REVISED PP§ 
 THE POTENTi.t
HEALTH HAZAR03.0. THE EFFLUENT, BOTHAS A SOURCE A$'AS A
VECTOR, SHOULD BE DISCUSSED IN TERN& O PROTECTIVE.'

MEASURES, INFORMATION AND EDUCATION PROGRAMS ETC*
 

UNCLASSI.FISD
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6, PROJECT. SITE THE $UITABILITY OF,.4tACNA A64 THIE-,S,4T 

OF THE PILOT PROJECT SHOLULD BE RE&XAW41ED 'WITH PARft CULAF 

ATTENTION TO ITS SIMILARITIES WITH OTHER PROJECTED," 

PROJECT AREAS ANU HOUW OISSIMILARITIES.HILL bE HANX)LED IN 

REPLICATIONt" 9,Gv PUMP-ING REUIRE1E1T-I', PRE8ECF O# 'TOXC 
ZNDUSTRY,UIICHARGES,
ELEMENTS ZN'EFFLUENT DUE TO 


7, INSTZTUTIONAL CAPABILITY1 THE; IMPUtCATION OF 1OJ0O1 

REPLICATION,tN THE INSTITUTIONAL CAP fIITY OF ALIM,: 

PARTICIPAf !N GOP .AGENCIES SHOULD ;13E V LUA"TED- N'.-£ERm& 

OF AODITIONAL MANPOWER, BUDGET RESOURt:v ANI) T.CHNICAL 
SKILLS. THE REVZSEDL FP Sh!LuLD ALSO DESCRIBE h0vi SUCH 

ADDITIONAL REQUIREMENTS ARE LIKELY TO BE MET ;ND WHAT
 
BEEN MADE BY THE GOP,
COMMITPfiNTS HAVE 


RON.C O 64, THE REVISED
-8,. DEHAND."AND DESIRABILITY OF 
PP. SOULD"'OE'CRIEE IN MORE OETAIL 7HO.tCEPT"tLE THE 

PROPOSED CROP3 ARET OT)Cu4!0MERS A'4P 1-TuL11 INLUDE"A 
PEMANL kN0LV,. M-. c-3 	 TtqS1'4r i4ARt<ilABIL1[TYr
P/'4RTICULARLY,.k. bP A 3L ' . :. 

" IIN 

;AEQUIRED. ON ThE ROLE OF T0. MINS.$TRY .(F VNEA-TH IN
 

MONITORING HEALIH 	 PARAMETERS CRFI*DINGS ON EFFLOtNT 
BACTERIA COUNTS, ETC,) .$TArt-!.,,FO BY THE PR6JECT., THE 

tETHODOLOGIE& T.' bE PLC-EIJ SN i',UH IN- THlb RILE 6WOUiLO 

0, MONITO,"496-AR AmEIt5 AQII4AL " DI4(Jb 1 

' 
BE ODI CUSSE N14DETAIL,
 

1. SALT ACCUMULATIONS# ThE RcViSED'.PP- SCOIL6 AOORE3S 
THE 	LUNGTEhM EFFECTS OF SALT AI.L'MULATION U' P {I;AIEDO 

EFFECIS MAY BE CONTRflLLEc. i'm'oUcHLAND AND H!AW SUCH 
LABORATORY RESEAR 	hOD FIELD APPLICATIONJ -ftER WITHIN 

TE SCOPE 'OF IHE iP',JkCT 'j UtOTSI DE Of IT) t1 

MAGNITUDE-AN. SOURCd OF FUNJ.,D ThAT HI-.BI .EO TO. 
OEAL WITH SUCH.EFFECTS SHOULD ALSO B$[.AODRESE.Or 

It. PROJ CTE LANU VALUe: THE PROJECTED 'APSEf.CTATZON 

IN PROJECT LAND VALU)ES AS A RESULT OF,.'THE IRIGeATION
 

SYSTEM SHOULD BE REAPPRAISE),
 

12. .UbSIDY TO NATFR USRSi IHE REVISED)PP HOULD
 

E~
LINCL-A#$ ..

http:B$[.AODRESE.Or
http:RcViSED'.PP
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INCLUDE AN ANALYSIS OF THE EXTENT Of THIS SUBSIDY TO
 
PARTICIPATING FARMERS, AND ITS IMPLICAT1ON FOR REPLICAw
 
TION. GOP ENTITIES SHOULD BE MADE AWARE'OF THE RESULTS
 
OF THE ANALYSIS IN IDER TO ILLUSTRATE THE EXTENT OF THEIR
 
COMMITHENT.
 

13. PROJECT CIVIL HORKS: THE REVISED PP SHOULD INCLUDE
 
A CONCISE CBUT DETAILED) IMPLEMENTATION PLAN OF THE CIVIL
 
WORKS OF THE PROJECT OUTLINING THE DIFFERENT STEPS'
 
REQUIRED FOR PROJECT COMPLETION AND TIME PROVISIONS FOR
 
EACH. IN THIS REGARD# THE ROLE AND COMPENSATION
 
CONTEMPLATED FOR THE ADMINISTRATIVE CONTRACTOR SHOULD PE
 
CLEARLY DEFINED.
 

14, THE MEXICAN EXPERTENCE1 THE M1S3ON MAY WISH TO
 
AVAIL ITSELF OF THsE RESULTS OF THE MEXICAN EXPERIMENT
 
IN THIS AREA IN THE CONiEXT OF WHAT MIGHT BE RELEVANT TO
 
THE PERU PROPOSAL,
 

15. ENVIRONMENTAL ANALY31SZ TME MIASIONIS ATTENTION I8
 
DIRECTED TO THE NEW AGENCY ENVIRONMENTAL PROCEDURES* THE
 
DRAFT COPY CIRCULATEO TO THE MISSION EARLIER SWOULD'SE
 
UTILIZED I1 THE REVISION AND EXPANSION OF THE-ENVIRON-

MENTAL ASSESSMENT OF T4iE pROJ.CT.
 

16, EVALUATION PLANI PiOBLEMS WITH THE EVALUATION PLANo
 
SPECIFICALLY WITH THE PURPOSE LEVEL INDICATORS, WERE
 
DISCUSSED WITH MISSION PRUGRAM OFFICER SUBSEQUENT TO
 
PROJECT REVIEW. REVISED PP SHOULD REFLECT THE PROLEIS
 
DISCUSSED,
 

17. TO' ASSISTANCES WITH THE SUBSTANTIAL INCREASE IN
 
ECONOM7 ANALYSIS NEEOED FOR THE REVISED PP, THE MISSION
 
MAY F;ND TDY ASSISTANCE U$FFUL. AID/W HAS-LOCATED AN
 
ECONOMIST/ENGINEER CONTkACTOR, RJSELL SCARATO, WHO HAS
 
RECENTLY WORKED ON THE tCONOMIC ANALYSIS AND FEASIBILITY
 
OF USING SEWAGE EFFLUENT FGN IRRIGATION.Ir'MOROCCO AND
 
YEMEN, HE WOULD BE AVAILABLE FOR A 2 WEEK TOY UNDER A
 
PERSONAL SERVICES CONTRACT, PLEASE ADVISE, KISS11GIR
 

UNCLASSIFIED
 



ANNEX L
 

Addendum to Project Paper for
 
Use of Treated Sewage for Irrigation
 

Project No. 527-15-120-150
 

The following modifications and elaborations to the Project Paper for
 a $200,000 grant to assist in the financing of a pilot project to

demonstrate the economic and technical feasibility of producing sig
nificant quantities of foodstuffs by irrigating desert lands with

treated sewage effluents are provided in response to the comments and
in'structions of the DAEC as contained in STATE 17§5180. 
 This addendum

has been prepared in close collaboration with o.icials of the Ministry

of Agriculture and the Ministry of Health and included additional field
investigations in Tacna. 
 The Mission wishes to particularly acknowledge
the assistance of AID/W Environmental Sanitation consultant Charles S.
Pineo in further analyzing health and environmental aspects of the

pilot project. 
Mr. Pineo's report is incorporated into the PP as
 
Annex J.
 

The discussion below is arranged in the same order as the points raised
 
in the DAEC message.
 

1. Alternative Funding Sources.
 

The project proposed for AID financing is designed to demonstrate

the technical feasibility and economic benefits that may be derived in
 an arid region such as coastal Peru by using treated sewage effluent
 
for crop irrigation. 
The treatment of sewage effluents would also

produce significant environmental protection benefits. 
The USAID's

role in the development of this project has been that of a catalytic
agent; bringing together the Ministries of Agriculture and Health to
 
sponsor experimentation with this presently unused technology. 
The AID
grant would assist with the financing of both civil construction and

the agricultural and health research components of the program.
 

As requested by the DAEC, the Mission has consulted with other
donors as to the possibility of incorporating the Tacna pilot project
within their assistance programs. 
The Mission has also reexamined the

capacity of the Government to assume total financing of the project.
 

More specifically, the Mission has discussed the Tacna Project

with the Resident Representative of the United Nations Development

Program. 
The Mission was advised by the Resident Representative

that in view of UNDP budget limitations funds can not be made available from that source. Similarly the Mission consulted with the

Representative in Peru of the IDB. 
 The IDB Representative indicated
 



-2

that it was impossible at this time to incorporate the Tacna project
 
within existing or planned IDB programs. As the IBRD does not have
 
resident staff in Peru it has not been possible to consult directly
 
with that agency. The Mission has, however, analyzed the IBRD's
 
existing portfolio and projects under consideration. The latter
 
category does include a proposed loan aimed at rehabilitation, desa
linization anddrainage projects in areas already 'selected. Given
 
the fact that the focus is on rehabilitation of existing facilities,
 
the Tacna project would not qualify under the planned IBRD loan,
 
according to information available to the Mission. Lastly, as to
 
the ability of the GOP to assume full costs of the project, recent
 
GOP aisterity measures totally preclude this possibility. The
 
Ministry of Agriculture investment budget for the remainder of the
 
biennium, as part of total Government-wide budget cuts of over 14
 
billion soles, has been reduced by some 600 million soles. Similar
 
restrictions in the GOP investmentsbudget are anticipated for at
 
least the next 18 months. The Ministry is thus not in a position
 
to assume an increased share of project costs.
 

In sum, financial participation in the project by other donors
 
is not feasible at this time, nor is the Government able to assume
 
full costs. Thus, AID support in the amount of $200,000 is required
 
to enable the pilot demonstration project to be undertaken.
 

2. Alternative Irrigation Technologies
 

The Mission has reexamined various alternatives for expanding
 
arable land along Pertpopulous arid coast through irrigation. A
 
summary of these examinations follow.
 

a) Solar Energy for Desalination
 

Discussion with AID/W technical offices and review of avail
able literature indicate that solar energy technology for desalina
tion for irrigation purposes has not yet advanced to the stage that
 
it can be considered technically or economically viable. Only in
 
isolated cases involving very limited production requirements does
 
solar desalination primarily for hydroponic growing of vegetables
 
appear feasible at the present time. Reliable cost estimates for
 
these pilot efforts are not readily available for comparative
 
purposes. It should also be noted that for certain potential sites
 
for treated sewage irrigation (e.g., Tacna and Piura, both of which
 
already have sewage lagoon treatment facilities) the distance from
 
the sites to the sea is a further limitation. The city of Tacna,
 
for example, lies inland some 37 kilometers.
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Peru's Institute for Industrial Technology Research and
 

Technical Standards (ITINTEC) is the only Peruvian agency currently
 

involved in energy research. With French assistance, some experi

mentation is being conducted in Arequipa on the potential of solar
 

energy for pumping purposes, as well as heating and electricity.
 

ITINTEC has not yet, however, developed a level of applied techno

logy sufficient to provide the "know how" to make use of solar
 

energy for desalination for any more than the most elementary
 

experimentation, i.e., a few liters of water per day.
 

USAID/ENG maintains close contact with the ITINTEC staff
 

and the possibility of using solar energy for sea water desalina

tion might prove to be a good demonstration project in the future,
 

at such time as the world state of the art has advanced much more.
 

For the immediate future, however, solar energy can not be consider

ed an available alternative technology.
 

b) Deep Wells
 

The Feasibility Study reports indications that the water
 

table is approximately 50 meters deep at the project site and that
 

a flow of 60 it/sec. might be expected per well. Accordingly, two
 

wells would be necessary for the first phase of the project, and
 

two more for the second.
 

This solution, while technically feasible, involves con-


This was proven by a recent experience by
siderable uncertainty. 

the Tacna City Authority when, following a consultant's recommenda

tion, a deep well was drilled for water supply. The well was dug
 

to a level of 80 meters but yields only 20 lt/sec.
 

As to relative costs, at the Tacna site the use of the deep
 

well alterrative would result in additional phase I costs totalling
 

approximately $49,000. This calculation is based on cost estimates
 

provided by a well drilling firm in Lima. The costs stated for the
 

project area are $31,000 for one well and $29,000 for the second
 

well, or $60,000 for the two wells. The only potential savings
 

over the costs of civil works under the treated sewage alternative
 

is the cost of the primary canal from the lagoon treatment plant
 

The latter cost is $10,900.
to the project site. 


In brief, water is a scarce resource in the Tacna valley
 

and experience to date has demonstrated that medium depth wells are
 

relatively expensive and risky. Most iportantly, the potable
 

water requirements of the growing urban population take priority
 

on each new source identified. Thus groundwater is not a readily
 

available alternative for coastal irrigation near urban populations.
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c) Bring Water from the Andes
 

With an excess of water on the eastern slopes of the Andes
 

and a lack of water ir the Coast, this alternative would be feasi-


The nature of the infrastrucble if the cos~twere not a problem. 


(tunnels through the Andes, reservoirs, pumping stations,
ture - (," 

are suci. that only a few big hydroelectric/irrigation projects
etc.) 


can afford this alternative, as present irrigation costs per 
hectare
 

run between $4,000 and $6,000, as compared to under $2,000 
per
 

hectare using treated sewage.
 

d) Rehabiliation of irrigation systems
 

Another alternative at selected sites along the coastal
 

desert is the rehabilitation/extension of existing or former 
irri

gation systems. The IBRD is currently considering a project of
 

this nature. A very preliminary, and probably optimistic,
 

estimated cost of this project is $2,160 per hectare, or slightly
 

higher than the estimated costs per hectare ($1,821) of treated
 

sewage irrigation systems.
 

e) Treated Sewage Alternative
 

The treated sewage alternative involves no additional
 

project cost for water generation as would be required in 
most of
 

However, in order to replicate
the alternatives discussed above. 


the pilot project throughout the coast, pumping costs will be 
in

volved at several potential sites to move the sewage from 
its
 

present dischange point to higher levels for lagoon treatment 
and
 

Such costs

subsequent gravity flow to the lands to be irrigated. 


would be significantly less than that to bring water from 
the
 

Deep well projects would also involve
 eastern slopes of the Andes. 

Moreover as the lands to be irrigated
significant pumping costs. 


are near to the point of water generation, the costs of primary
 

canals under this system will be minimal relative to most 
available
 

Sewage lagoon treatment systems will be required for
alternatives. 

At three such potential sites these systems
project replicability. 


already exist and are p.rojected for others.
 

Lagoohi treatment facilities represent a low cost technology
 

for sewage treatment along Peru's coastal cesert and is the 
only
 

To the extent
method of treatment currently installed in the area. 


that the lagoons are constructed primarily to serve health 
and
 

environmental purposes, these costs, including pumping costs, 
do
 

not represent any real additional cost to the irrigation 
portion
 

of the project.
 



case of the Tacna project, the most important compo-
In the 

nent of the system already exists and is operating, i.e., the 

sewage
 

with this in operation the major expenditure of
 treatment facility. 

the project will be irrigation canal construction. Sewage treatment
 

Thus the

technology exists in the country but needs to be improved. 


second expense of the project will be for research which will
 

benefit not only the Tacna project but future projects using 
treated
 

sewage for irrigation in Peru and elsewhere.
 

f) Conclusion
 

Mr. Ralph Stone, writing in the June 1976 issue of the
 

American Society of Civil Engineer's Journal of the Environmental
 

Engineering Division, page 501, states the case well for Tacna, 
for
 

Peru, or for any place where water is in short supply. "The solution
 

anticipated future water shortages involves both development of
to 
increased water sources and also more efficient use of the existing
 

Included in both categories is the alternative of
 water supplies. 

reclaiming wastewaters, a practice that conserves existing water
 

supplies through recycling, at the same time providing an important
 

additional source of water."
 

The question then in an arid region such as coastal Peru is
 

not to select a single technology from among the several Elterna

tives but to make maximum use of all available efficient technologies.
 

The use of treated sewage for irrigation is one such economic and
 

technically viable technology which is currently underutilized. 
Its
 

Firstly, substantial
application would result in multiple benefits. 


quantities of food could be grown on lands !rrigated with the 
effluent.
 

Secondly, it ameliorates the competition between use of traditional
 
Thirdly, the
 water sources for irrigation and for potable purposes. 


use of treated sewage for irrigation encourages the establishment 
of
 

sewage lagoon treatment facilities, providing important protection 
to
 

Thus the Mission reaffirms the selection of treated
the environment. 

sewage for irrigation as an appropriate technology for the pilot
 

project and for subsequent adoption along the coastal desert.
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3. Economic Feasibility; Identification cf Pzoject Benefits and
 

Costs 

The ission has re-examined the economic feasibility of the Tacna
 

project as computed in the Feasibility Study executed by the Miiiistry
 

of Agriculture and which served as the basis of the economic analyses
 

contained in the PP, and has confirmed the reliability of the compu

tations. 7or the initial 120 hectares, the project yields a benefit
 

cost ratio of 1.13. The expansion of the project to 200 hectares
 

increases the ratio to 1.16. The cost per hectare of phase I is
 

$2,110. The average cost per hectare through phase II is reduced to
 

$1,421.
 

The main benefits of the project are those presented in the
 

Revised Logical Framework of the Project Paper (Section 16). Other
 

benefits will be: a) Employment generation for landless small farm

ers, e.g., 3.3 jobs per irrigated farm plot, b) improvement of an
 

existing technology in the country for irrigating with treated
 

sewage; this, to be complemented by research activities in health
 

and sanitation, and c) the basis for replication of this project to
 

improve the health and environmental surroundings of the coastal
 

population as a result of an abatement of the present pollution of
 

streams and coastal waters in and adjacent to the coastal cities.
 

The revised costs of the Tacna project are presented in section
 

4 below. In this project, as well as in other similar ones, the
 

cost of the land to be irrigated is nil. All such land is owned
 

by the GOP, based on Peruvian legislation which states that all
 

arid land which does not have any specific economic use belongs to
 

the government (Decree Law 17716 - Title XVI and Supreme Decree
 

163-69-AP). It is precisely this type of land which is to be used
 

in the Tacna project and also in all similar ones elsewhere on the
 

coast. There is ample availability of such Government owned lands
 

for replicability of the Tacna pilot project, including the Lima
 

area.
 

For this and similar projects there are no additional costs
 

anticipated for preventive health facilities. Existing urban
 

hospitals have the capacity to meet suzh needs as may arise. In
 

the case of Tacna, for example, the Central Hospital will check
 

the health of project participants at the outset and then will
 

perform periodic control of them during all phasesof the project.
 

Similarly, no health or environmental benefits are included in
 

the economic analyses due to the lack of reliable data and the
 

satisfactory benefit cost ratios and internal rates of return with

out inclusion of these additional benefits.
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The project in Tacna requires no pumping of treated sewage.
 
However, it is expected that most other sites will have a pumping
 
cost component. Such costs are difficult to estimate with pre
cision until pre-feasibility studies have examined the many
 
variables, such as volume of sewage, distances to be pumped,
 
topography of terrain, power availability, etc.
 

A pre-feasibility study has been made by the Planning Insti
tute of Lima, working jointly with other local institutions and 
agencies. The plan calls for the irrigation of 11,000 Ha. south
east of Lima, between Lur. . San Bartolomeo. Pumping cost 
estimates presented in this .cudy have been revised by USAID/ENw 
with the finding of an estimated cost of $400 per Ha. These costs 
are based on a plan which calls for gravity collection of sewage 
only from the eastern and southeastern parts of the city, gravity 
flow to the treatment system, gravity flow some 22 kms. southerly 
to a point along the coast some 10 meters above sea level. From 
here the effluent would be pumped in two stages to an elevation 
of 160 meters. From this elevation some 11,000 Has. have been 
identified as irrigable by gravity flow. Based on present knowl
edge of potential coastal projects, the Lima project will probably 

1/
have maximum pumping installations costs.


The costs per hectare for project replication may thus be
 
estimated at $1,821 ($1,421 per hectare per Tacna Phase II analyses
 
plus $400 per hectare for pumping costs). Assumiih9 the same crop
ping pattern and yields for the Tacna project, a positive benefit
 
cost ratio of 1.09 is obtained. If, as is anticipated, it will
 
be possible as a result of this demonstration project to use
 
treated sewage for higher value truck garden crops in the future,
 
the benefit cost ratio would, of course, improve.
 

l/ The PP figure of $70 per Ha. was extremely low because in
 
extracting information from the feasibility study we had
 
addressed only these pumping requirements which would have
 
been for a hypothetical project comparable in size to our
 
Tacna project and requiring only minimal height of pumping.
 
We did not calculate the pumping costs for the whole of the
 
Lima project, which the DAEC rightly suggested as being more
 
representative of pumping height requirements throughout
 
the country.
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COMPARATIVE BENEFIT/COST ANALYSIS
 

200 hectare project requiring
 

Pumping at a cost of 400 per hectare
 

and utilizing the cropping pattern planned for 
Tacna
 

Present Worth (Income)
Present Worth (Costs) 

S/.
S/. 


15%
15%
Year 


12,402,613
1 

5,415,944
4,045,407
2 
 5,159,403
3,248,471
3 

4,486,915
2,825,058
4 

3,901,528
2,456,486
5 
 3,096,565
2,572,341
6 
 2,949,687
1,857,187
7 

2,565,184
2,071,121
8 
 3,575,819
2,499,204
9 3,088,053
2,185,728
10 

2,831,549
1,812,085
10 


2,464,618
1,575,982
12 
 2,043,864
1,428,493
13 

1,765,137
1,249,367
14 
 1,619,346
1,036,320
15 

1,408,528
901,405
16 

1,168,461
816,659
17 

1,009,364
714,429
18 


926,282
592,785
19 
 805,061
515,209
20 
 667,872
466,788
21 

577,136
408,498
22 

529,680
338,975
23 

459,847
294,285
24 

382,360
267,238
25 


48,582,134
 

Ratio Benefits - 52,896,203 1.09
 
Costs 48,582,134
 



.4. Revised Cost Estimate
 

The cost estimate for the project has been recalculated by the DGA 

and the Mission to determine the effect on project costs occasioned by 
This 44% devaluation,•the devaluation of the Sol on June 28, 1976. 

,however,was just one of a series of economic measures taken at the
 

time. Other measures included a doubling in the price of gasoline,
 

reductions in food subsidiaries as well as overall food price increases,
 

,cost of living increases for both public and private sector employees,
 

and increased prices for construction materials. Price increases to
 

date especially affecting project costs, including agricultural credit
 

requirements, include cement (28%), unskilled labor (67%), and equip

iment rental and operations (117%). Substantial increases have also
 

been effected in professional contracts and transportation costs.
 

Recalculation of project costs at current prices included a com

plete reworking of civil works construction (Annex 38 of the feasibi

lity study) as well as the ::osts for project supervision and the re

search component. This recalculation indicates that the combined
 

net effect of devaluation on the one hand and upwardly adjusted prices
 

on the other is negligible. Some small savings are realized, princi

pally in in-kind personnel costs, as public sector salary increases
 

were limited to a maximum of 15 percent. Such savings reduce the cost
 

of the civil works component of the project by less than 10%.
 

In addition to immediate price adjustments decreed as part of the
 

economic reforms, substantial increases in the rate of inflation are
 

anticipated. Embassy and private sector estimates are that as a
 

result of the economic measures the retail price index will increase
 

4.0 -4.7 percent a month in the short term, representing a 45 to 50%
 

increase in the rate of inflation.
 

Appropriate cost escalation and contingency factors have thus been
 

included in th revised cost estimates. If, at the time of the second
 

planned obligation, funds in the full amount budgeted are not required
 

the obligation will, of course, be adjusted downward accordingly.
 

The revised project cost estimate is thus as followe:
 

Design Engineering Cost 25,420 6,450 18,970 

Supervision and Field Control 44,620 29,000 15,620 

Construction Cost 168,040 29,740 138,300 

Research and Production Management 
Agrarian Bank Credit 

59,280 
120,000 

32,220 
120,000 

27,060 
-

Total 417,360 217,410 199,950 
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5. Potential Health Hazards
 

As AID/W environmental health consultant Charles 
Pineo reports in
 

Annex J, a series of samples taken from the 
nearby Ushusuma River were
 

examined bacteriologically in the Tacna 
Hospital laboratory and the
 

results compared with samples taken of the 
treated effluent. In all
 

samples. It is also 
cases the coliform count was higher in the river 

of the plant have not indicated
that tests of the effluentnoteworfhy 

Shigella pathogenes.any traces of Salmonella or 

which is in charge of the Farmer Cooperative
Agrarian Zone VII, 


organization, together with the Ministry 
of Health Area No.4 will
 

coordinate an information and education campaign 
among the beneficiary
 

t
 
families to make then aware of the characteristics 

of the treated efflu:;. 


running in the open irrigation canals. Moreover, despite the fact that
 

the plant effluent is less dangerous than the 
water presently used in
 

irrigation, regular medical tests will be given 
to all project benefi 

ciaries to timely detect any potential negative 
effects on personnel.
 

It is also important to note that the project 
includes the installa

tion of a potable water supply at public fountains; 
this potable water
 

is to come from the main pipe which supplies 
Tacna's nearby airport. Thus,
 

se, will have no reason to use the effluent for
 
project participants, per 


There is currently no other population
other than its intended purposes. 


near the project site. Nevertheless, the lagoon treatment facilities have
 

been enclosed by fencing, and signs will be 
posted along the primary canal
 

indicating that the water therein is treated sewage 
effluent.
 

L.stly, as indicated elsewhere in the PP, the effluent 
from the
 

treatment facility being used for irrigation purposes 
will be regularly
 

tested by the project research team and officials 
of the Ministry of
 

Health Zonal Office. In the event of malfunction at the treatment plant
 

resulting in the discharge of waters considered potentially 
harmful for
 

use for irrigation, these waters will be diverted from 
the primary
 

irrigation canal inlet to the present outlet of the 
lagoon system which
 

empties into unused desert land.
 

In sum, Ministry of Health officials do not &,IJcipate 
any health
 

hazards resulting from the project and will constantly 
monitor the quality
 

of the water, the health of the farm families, and the 
quality of the
 

food produced to detect any potential health hazards. 
Precautions will
 

also be installed to minimize any attractive nuisance aspects 
of the project.
 

The AID/W consultant reviewed these aspects of the project 
and confirmed
 

the Mission's judgement that if appropriately implemented 
the project should
 

not result in undue health hazards.
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6. Suitability of Tacna as the Site of the Pilot Project
 

Mr. Pineo concluded that, in general terms, "conditions are ideal
 
at Tacna for setting up the demonstration project." In regard to its
 
similarities with other projected project areas, Tacna has many couxion
 
features, the important ones being:
 

- An abundance of nearby arid land suitable for irrigation
 
development.
 

- A severe scarcity of water resources
 

- A sizeable and increasing demand for food stuffs
 

- An increasing number of Sierra immigrants, former small farmers, 
who come to the coast and live in continued misery. 

9he principal difference between Tacna and most other sites where
 
replication is projected is the addition of pumping costs. This project
 
design requirement has been discussed in item 3. It is expected that,
 
when required in other projects, the pumping infrastructure may represent
 
up to 20% of the total cost of a given project.
 

The presence of toxic elements from industrial waste discharges is
 
not a problem in Peruvian cities, with the significant exception of Lima,
 
owing to their present relative low level of industrial development. In
 
Lima, most of the industrial areas are located to the north of the city
 
and discharge their wastes either directly to the ocean or into the Rimac
 
River. Collection stations for raw sewage can be located so that they
 
will handle household and office wastes almost exclusively.
 

A point which is most important in selecting Tacna as the site of
 
the pilot project is the keen interest of all local people associated with
 
the project. This is clearly described in Mr. Pineo's report. "Everyone
 
with whom we met was enthusiastic about the need for the project, first
 
to meet their local requirements and then as a demonstration for the rest
 
of the country."
 

7. Institutional Capability
 

Quotations from Mr. Pineo's report are again appropriate !rn amplifying
the conclussions of Part IV-A of the. PP.
 

"There is no doubt about the institutional capability and w¢illingness
 
to carry out the present project, particularly for the agricultuxal aspects.
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The project represents a minimal addition to the workload of DGA at 
national and regional levels. The institutional capability and willing
ness exists for the health aspects of the project." 1/ 

"The possibility of replicating the project in other areas will
 
depend on the size of those projects. It can be done on similar size
 
projects without need of major personnel increase."
 

"The possibility of replication for the area of Lima will require
 
a detailed study which can be made only after the results of the demons
tration at Tacna are available and can be analyzed. These results should
 
make it easier to estimate the needs for the much larger Lima area
 
project."
 

The Ministries of Agriculture and Health have also confirmed their
 
readiness to make available such personnel as necessary relative to the
 
future replication of the project.
 

1/ The health sector institutions referred to by Mr. Pineo are the
 
Office of Environmental Sanitation of the Ministry of Health, the
 
Tacna Zonal Office of the Ministry of Health and the National
 
Institute of Health. In addition, assurances of the cooperation
 
of the International Development Research Center (CEPIS) of the
 
Pan American Health Organization have been obtained concerning
 
health research and control aspects of the project.
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8. Demand and Desirability of Grown crops
 

The Tacna valley has a total cultivated area of approximately
 

22,000 hectares, producing more than 500,000 MT of food crops per
 

year. Sixty percent of this area is planted with alfalfa, 31% with
 

transitional crops, e.g., corn, wheat, barley, potatoes, squash,
 

and peppers; 8% with principally permanent fruit crops, e.g.,
 

oranges, lemon, apples, peaches, olives, grapes; and 1% is planted
 

to: forest trees.
 

A second and more important act..Lvity in Tacna is the production
 

of milk and meat. The production of the various species presently
 

raised is as follows:
 

Species Number of Head
 

Cattle 28,100
 
Sheep 38,114
 
Pork 7,078
 
Poultry 111,096
 

Source: Agrarian Zone VII
 

More than 50% of the total cattle population is dairy cattle.
 

Tacna produces approximately 7,000 MT of milk per year, 70% of which
 

is sold fresh to "Leche Gloria" in Arequipa - the largest milk pro

cessing plant in the South. The remaining 30% scarcely meets the
 

actual demand for fresh milk in Tacna.
 

The annual production of beef meat is on the average 500 MT.
 

This production covers only 30% of the current demand. Production
 

of sheep meat is also insufficient. Only pork and poultry produc

tion are adequate to meet present local demand and also allow for
 

some exports to other regions. Generally speaking, the two
 
activities mentioned above have shown little growth during the
 

last 5 to 10 years due principally to the shortage of water in
 

the valley which impedes expansion of cultivated areas.
 

Production and Demand for Proposed Crops
 

a. Alfalfa
 

The project at full capacity will have 75 hak.. producing a
 

total of 4,095 MT of alfalfa per year. This output is obtained
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assuming an average yield or 54,625 Kg per hectare per year; how
ever, the project water can permit attainment of much higher
 
yields given its rich nutrient content. Optimum alfalfa yields
 
could reach 70,000 Kg. per hectare per year.
 

The output of 4,095 MT is equivalent to 256 animal units/
 
year, i.e., th alfalfa produced can feed 256 cows per year. This
 
is assuming each will consume 16 MT or less of forage per year
 
which is the prevailing average for Tacna. However, the recom
mended optimum consumption rate is at least 18 MT per cow per
 
year, i.e., approximately 50 Kg. per cow per day assuming it has
 
to consume 10% of its live weight to permit maximum milk yields.
 

To improve the existing "criollo" dairy cattle of Tacna,
 
the Ministry of Food imported 348 Holstein cows from Uruguay
 
during 1975. It will also complete during 1976 importation of a
 
herd of 200 Holstein heifers from Holland, and during 1977-78 will
 
import 2,000 Holstein cows for individual farmers and 800 cows for
 
two associative farm units to be established in the La Yarada
 
irrigation project. The new stock of Holstein which is being
 
introduced will begin producing during the 1976-18 period. This
 
of course means raising milk yields and consequently total milk
 
output of the valley.
 

The proposed project production of alfalfa falls in line
 
with andwill greatly complement the current policy of improving
 
existing dairy cattle. Improved herds will require increased
 
volumes of alfalfa,approaching progressively the optimum consump
tion of 50 Kg. per cow per day. In this regard Food Zone VII
 
has initiated agricultural extension activities aimed at raising
 
levels of agricultural technology including improved alfalfa
 
production practices and improved management of dairy cattle.
 
These include the introduction and establishment of a Forage
 
Production Support Unit within its regional organization. This
 
Unit will work to assure higher alfalfa yields and application
 
of optimum feed formulas for dairy cattle implying increased
 
consumption of forages, in this case alfalfa and complementary
 
feed concentrates.
 

In addition, Food Zone VII of Tacna, which comprises the
 
valleys of Tacna and Moquegua, will establish during 1977 the first 
milk processing plant in Tacna with an initial capacity of 16,000 
liters per day. The machinery has already been purchased. The 
Plant will represent an additional demand for milk, and thus also 
for feed. 
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Finally, there is a market for alfalfa for feeding small
 
animals in the area, principally guinea pigs or "cuyes". Produc
tion of this rodent, which is a very popular meat source in the
 
South, requires significant amounts of alfalfa during its growth
 
period, further contributing to increased demand for this forage.
 

The above facts and considerations indicate assurance of
 
a ready market for the alfalfa produced under the proposed project.
 
In fact, the expected increase in demand for alfalfa will be larger
 
than the planned increase in supply.
 

b. Corn
 

The project producing at full capacity will produce 270 MT
 
of corn per year in 90 hectares. The planned yield is 3,000
 
Kg/Ha., however, Agrarian Zone VII reports this yield could be
 
raised through improved agricultural extension services and the
 
introduction of improved varieties of hybrid corn. 
The improved
 
PM-205 corn variety considered in this case has an experimental
 
yield of 5,000 Kg/Ha. The expected commercial yield of this
 
variety falls between the range of 3,500 to 4,000 Kg/Ha.
 

Agrarian Zone VII administers the only concentrate feed
 
plant existing in Tacna. This plant has a capacity of 10 MT per
 
day. It can work in two shifts thus doubling its capacity to 20 MT
 
per day if necessary. The agrarian zone officer in charge of the
 
plant states it is capable and willing to purchase all the corn
 
(270 MT) produced under the project. Corn plus other feed inputs
 
are processed by the plant to produce feed concentrates principal
ly for poultry, hogs and dairy cattle.
 

Current production of this plant falls 40% short in meeting

the demand of the dairy cattle industry which requires 400 MT of
 
concentrates per month. The shortage is due reportedly to un
availability and/or irregular supply of the various inputs required.
 
The proposed corn production will greatly contribute to reduce the
 
prevailing shortages of animal feeds particularly in connection
 
with the improved dairy cattle project mentioned above. This
 
cattle will require not only increased volumes of alfalfa as
 
mentioned above but also of adequate feed formulas for principally
 
calves and heifers.
 

c. Beans
 

There is presently only very limited production of beans
 
in the Tacna valley in spite of the fact that soil and weather
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conditions are appropriate for its cultivation. Agrarian Zone
 
VII reports as causes of this situation the following:
 

1) The existence of a traditional and well established
 
bean supply flow forthcoming from the valleys of Camana and Ica,
 
north of Tacna.
 

2) The fact that Agrarian Zone VII has not emphasized
 
this crop in its past Zonal Plans. However, the Agrarian Zone
 
has the capacity and interest in encouraging farmers to produce
 
beans in the future in project areas, i.e., technical assistance
 
and research work will be made available for assuring successful
 
production of project beans.
 

As a consequence of the above, farmers in Tacna have not
 
been motivated to pioneer with bean production on their own.
 

Available data for 1975 shows a total demand for beans
 
of 503 MT per year, only a portion of which was met with the sup
ply from Camana and Ica. The deficit amounted to 295 MT.
 
Reportedly this deficit is not exceptional and constitutes a
 
trend which is expected to worsen in proportion to the increasing
 
immigratirn of rdople working or seeking jobs in mining and com
merce. Another favorable factor, is the higher price ($1.38/Kg.)
 
paid for this crop in the Chilean border city of Arica. Actually
 
prices of most staple products in Arica are much higher than those
 
paid in Tacna for the same products.
 

The project will plant beans on 40 hectares producing 48
 
MT per year. Production prospects fr this crop are highly favor
able given the technical assistance support which will be provided
 
byAgrarian Zone VII. Market prospects are equally favorable
 
given the increasing shortages of supply in the area.
 

d. Potatoes
 

Presently Tacna has an area of approximately 1,200 hectares
 
planted in potatoes, producing 8,000 MT per year. The 1965-76
 
historical trend shows a decline in production and an increasing
 
shortage which Agrarian Zone VII is attempting to reverse through
 
introduction of improved varieties, viz, principally the "Cuzco"
 
and "Revolution" varieties. The Agrarian Zone is also allocating
 
additional resources and time to give potato producers the neces
sary technical assistance and extension services for assuring
 
higher yields and promoting expansion of areas planted to this
 
crop. In this respect the 1975-76 Zonal Plan set a target of
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1,900 hectares producing 16,800 MT of potatoes which will hope
fully be attained during early 1977. Even this target, however-. 
is not sufficient for meeting the 1976 Zonal demand estimated at
17,846,i.e, a deficit of 1,832 MT is anticipated which will be 
covered with potatoes from Cuzco and Puno. This is the without 
project situation.
 

The project production of potatoes (1,020 MT in 85
 
hectares) therefore supports Agrarian Zone VII in its current
 
effort of reducing and hopefully closing the existing gap between
 
supply and demand for potatoes in Tacna. within this context
 
there is reasonable assurance that potatoes produced with the
 
project will be readily absorbed by the market in Tacna at the
 
guaranteed price fixed by the MinFood which presently is $0.14
 
per Kg. There are also ample opportunities for sale of potatoes
 
to other urban markets, which have experienced supply shortages
 
in recent years.
 

e. Squash 

Tacna farmers are traditional producers of squash obtain
ing average yields of 8-10,000 Kg/Ha. Total production of the
 
valley is estimated at 800 MT. This output is approximately in,
 
balance with the actual demand. However, with the high rate of
 
growth (4.7%) of the urban population, corresponding annual
 
increases in supply are required. To this effect the project
 
will contribute moestly to maintain this equilibrium with 35 
hectares producing 280 MT of squash per year. As with potatoes,
 
any over supply in the area finds ready markets elsewhere along
 
the food-deficit coastal region.
 

f. Summary Conclusion 

Reasonable assurances of market demand exist for each of
 
the crops projected for production under the pilot projects.
 
Cropping patterns for similar projects would, of course, be deter
mined by supply and demand factors in each locale. As regards
 
acceptability to consumers of products grown with treated sewage
 
waters, GOP officials anticipate no problems in this regard.
 
The case is clear of course with alfalfa and corn which will be
 
consumed as feed. Experience elsewhere, for example in Mexico,
 
indicates no consumer acceptability problems even for vegetables
 
grown with untreated sewage. In part this may depend on whether
 
the product loses its source identity in the marketing chain.
 
Limited experience with crops-grown with treated sewage. near Lima 
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(an uncontolled project at San Juan de Miraflores) has not resulted
 

in marketing problems. Thus reasonable assurances of consumer
 

acceptability also exist. Evaluation of marketing experience is
 

included in the project design.
 

9. 	Monitoring Parameters l
/
 

The monitoring of the health parameters of this project will be
 

carried out by bacteriological analyses, biological analyses and
 

research on viruses. Presented herewith is an outline of the
 

elements which will be included within this monitoring. Provisions
 

for the execution of this monitoring program will be incorporated
 
into the project implementation plan of the Project Agreement.
 

a. Bacteriological Analyses will be carried out through three
 

types of tests; Confirmative, Presumptive and Affirmative. These
 

will establish the Coli count content and the bacteria count in
 

Petri plates. Salmonella and Shiguella bacteria presence will be
 

investigated by selective cultures.
 

The Tacna Sewage Treatment Plant is satisfactorily reducing
 

the Coli count, according to tests already made. The efficiency
 

of the plant can and will be improved by taking actions based on
 

recommendations made by the MOH.
 

b. Biological Analyses will be performed by the Sedgwick-


Rafter method. Some tests have been run already and have shown
 

the presence of algae, type Euglena, among others. This explains
 

a high rate of dissolved oxygen in the secondary lagoons and
 

demonstrates the effectiveness of the aeration system.
 

c. The Virus Research will be carried out in two different
 

aspects. Efforts will be made to isolate enteroviruses from both
 

the untreated and the treated sewage. Investigation will also be
 

made to determine the presence of enteroviruses in project partici

pants (farmers and their families). Sampling of the sewage will
 

be carried out in accord with a method developed by Dr. Dorothy
 

Horstmann, Yale University. Detection of enteroviruses in the
 

participants will be accomplished by standard methods.
 

l/ 	Discussions for monitoring were prepared for USAID/Peru by
 

Ing. Luis Malnati F., Director of Environmental Health and
 

Sanitation and by Dr. Jose Madalengoitia Q., Chief of the
 

Virus Division, Institute of Public Health.
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10. Salt Accumulations
 

The soils of the area are very sandy and are underlain by deep
 
strata of sands and coarse gravel to the extent that no drzinage 
problems will develop. Soils analyses conducted during the feasibi
ligy study indicated the existence of only a low to moderate degree 
of salts presently in the soils (4 to 16 mmhos/cm2) 1/. A series of
 

soil washings will be conducted during a three month period follow
ing construction of the irrigation system and will assure the reduc
tion of any moderate salt content to levels fully acceptable for
 
agriculture purposes. Subsequently, in the event of nitrate or
 
other accumulation from the organic content of the water, the
 
removal of such salt accumulations will be accomplished as and when
 
needed, by short duration flooding of the portion of the project
 
area involved.
 

Part of the responsibility of the research program will be to
 
study possible salt accumulations and to advise on procedures as
 
to how to avoid the build up. Research will be carried out both
 
in the laboratory and in the field. Funding for salt accumulation
 
research will be from the "Research and Production Management"
 
element of the cost estimate (see section 4) which is 45% financed
 
by AID grant and 55% by the GOP counterpart contribution. It is
 
the judgement of the Utah State Irrigation Research Advisor in Peru
 
that any potential salt accumulation problem at the project site
 
is well within the experience and capacity of the DGA to deal with.
 
No difficulties are thus foreseen in maintaining salinity at levels
 
quite acceptable for all proposed agricultural purposes.
 

11. Projected Land Value
 

Agricultural lands may be considered to have a value equal to
 
the discounted sum of the net returns of the crops they will produce
 
over time. This is the criterion applied below for estimating the
 
value of the project lands upon installation of irrigation. It should
 
be noted that the agrarian reform places strict limitations on the
 
sale of agricultural land in Peru. Thus current "market value"
 

I/ mho is the unit of measure of the inverse of electrical resistivity;
 
mmho is 1/1000 of one mho. Water or salts present in soils tend to
 
decrease the resistivity, i.e., increase the inverse of resistivity
 
or mho count. Since moisture is not present in these desert soils
 
all mho measurements are attributed to salts. Measurements of less
 
than 20 mmhos/cm attributed to salts are considered of low to
 
moderate concern for agricultural purposes.
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prices for land similar to that which will be developed under the
 
project do not exist. The Mission also wishes to clarify tat the
 
value of irrigated land stated in the PP is the rate allowed by

the 	GOP for compensation for expropriated land under the Agrarian

Reform (which undervalues its worth) rather than a calculation of
 
its 	economic worth.
 

The Table below shows the five project crops and their (1)area,

(2)yields, (3)poduction, (4)prices, (5)total gross value5
 
(6)total costs, (7)total net values and (8)net value per hectare
 
in dollars.
 

Gross 	 Net Net
Product Area Yield 
 Prod. Price Value Cost Value Value
 
(Has.) (Xg/Ha) (MT) ($xKg) ($) ($) ($) ($xHa)
(1) (2) 
 (3) (4) (5) (6) (7) (8)
 

Alfalfa 75 54,625 4,096 0.02 81,937 
 26,325 55,612 741
 
Corn 90 3,000 270 0.17 45,900 42,930 2,970 33
 
Potatoes 85 12,000 1,020 0.14 142,800 85,510 57,290 674
 
Beans 40 1,200 48 0.54 25,920 12,280 13,640 341
 
Squash 35 8,000 280 0.18 50,400 23,870 26,530 758
 

Total: 325-1/ 
 156,042 780Y2/
 

Source: Updated PP data.
 

The net values in column (7)add a total of $156,042 obtained by

the 5 project crops at the latest prices and production costs. This
 
figure divided over the 200 hectares of the project yield a net
 
weighted value of $780.00 per hectare. This value projected over
 
24 years of the project life (no production during the 1st year) and
 
discounted at an opportunity cost of capital of 15% give a per hectare
 
value of project land of $5,018.
 

l/ 	Producing area upon completion of Project Phase II: 200 hectares
 
of irrigated area plus an "equivalent" of 125 hectares obtained
 
thru double cropping. The expansion or land use intensity factor
 
applid is 1.65.
 

2/ 	Average net return per hectare for one year's production for the
 
given cropping pattern.
 



-21

12. Subsidy to Water Users 

a new Water Law 
the Peruvian Government establishedIn 1969 

(D.L. 17752). The law establishes state ownership of 
all water re

sources and specifies that the full costs 
of developing water sup-

Under the law such tariffs
 

plies should be recovered from the users. 


are to be established at a level sufficient 
to cover amortization of
 

investment, maintenance of the system 
and administrative costs rela

tive to its operation.
 

In practice, however, the Ministry of Agriculture, 
which has
 

responsibility for implementing the law, 
has been and continues to
 

follow the traditional policy of charging 
tariffs only high enough
 

to assure coverage of operation and 
maintenance of water infra

structure. Investment costs continue to be absorbed 
within the
 

Only in certain higher income valleys 
in the
 

budget of the DGA. 

northern coast where sugar, cotton and 

rice are grown have efforts
 

been made to include investment costs 
in the tariffs levied.
 

The law, then, represents a goal towards 
which the GOP hopes
 

In the meantime, implementation of tariff 
considerations
 

to move. 

under the law are relaxed in favor of 

production and redistribution
 

The GOP is fully aware of the subsidy 
inherent in this
 

benefits. 

This matter has been one of discussion 

between the USAID
 
approach. 

and the Ministry of Agriculture and the 

subject of special consider

ation under the MinAg-USAID Agricultural 
Institutional Development
 

For example, a special study was completed
and Operations project. 

in July 1975, on the "Values, Costs and 

Pricing Alternative for Ir-


This study was-the .subject of two seminars, 
one at
 

rigation Water." 

the Ministry of Agriculture, the other 

at the Ministry of Economy and
 

It may reasonably be anticipated that as 
the social objec-


Finance. 

tives of the Agrarian Reform are attained, 

implementation of the Water
 

Law in its tariff aspects will be realized 
to a greater degree than
 

within Min.Ag on this subject.are underwayFurther studiesat present. 
the GOP is well aware at the policy level of the costs and 

Thus, 
implications of its present water tariff 

policy.
 

one centavo per

The tariff established for the Tacna valley 

is 


cubic meter of water. Reportedly collection of tariffs amounts 
to
 

This is a very high collection record
 80-90% of expected revenues. 


as compared to other Water Districts, and 
is sufficient to cover main-


The Water Tariffs Division of the DGA
 tenance and operating costs. 


has determined that the tariff for the Tacna 
pilot project will also
 

be set at one centavo per cubic meter, thus 
covering maintenance and
 

operation costs of the project irrigation 
works.
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13. Project Civil Works Implemientation Plan 

Regarding time provisions for the civil works construction, 
reference is made to the Construction Schedule - Annex B of the PP, 
which is also included herein for ready reference. All civil works 
will be executed under the supervision of the DGA. The fole of the 
administrative contractor is described at the end of this section. 
The primary civil works steps are the following: 

a. Move on to project site, (4weeks): This activity will
 
include construction of a combination warehouse and office, a masonry
 
water reservoir plus provision for storage of tools and materials.
 
The warehouse and office will later serve the research team.
 

b. Surveying and Project Lay-Out, (4 weeks): This initial field 
work step will be a complete verification of all elevation benchmarks 
of the project and of the canal alignments; next will come the set
ting of stakes which will indicate the amounts of excavation and 
embankments required throughout.
 

c. Excavation for canals, (16 weeks): As soon as stake setting
 
is well along the excavation for the canals will start. This will be
 
done entirely by hand labor, using picks and shovels. The sandy soils
 
readily permit this.
 

d. Manufacturing concrete blocks, (13 weeks): As soon as the
 
warehouse and office are finished a carpenter and his crew will
 
start working on concrete forms for the manufacture of concrete
 
blocks for canal lining. Systematic manufacturing of the blocks
 
will follow and be dependent upon an adequate supply of cement and
 
aggregates. All mixing will be done with a small concrete mixer.
 

e. Placing concrete on canal floors, (18 weeks): This activity
 
will follow closely the excavation for canals in order to avoid loose
 
material accumulations on the trimmed earth bottoms. 

f. Canal lining (15 weeks): This activity will be coordinated
 
with the manufacturing of concrete blocks and with the completion and
 
curing of concrete canal floors. The use of special templates giving
 
exact shape of the completed lined canals will provide for accuracy
 
and time savings.
 

g. Construction of Concrete structure (9weeks): These will be 
made by a special crew. The most important single structure is the 
culvert under the Pan-American highway. 

h. Land Development (1 week): A bulldozer (to be rented) will
 
do the major part of this job. Hand labor will accomplish all need
ed complementary work.
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This action
i. Installations for Potable Water Supply, (1 week): 


is included with land development in the construction schedule. As
 

shaping and development progresses the main pipe and service lines 
will be installed for potable water and then the land will be given 

its final leveling. The source of potable water will be the water 

line which supplies Tacna's airport which is located just across the
 

highway from the project. 

j. General Testing of Canals, (4weeks): This activity will
 

start following completion of the canal lining, construction of
 

culverts and control gate installations.
 

k. Flooding the Land, (12 weeks): The flooding to prepare the
 

land for planting will also serve to remove any salts from the soils.
 

1. Clean up, f4 weeks): This is the final step of the project
 

civil works.
 

Procurement Contracting and Financial Support Services: These
 

support services will be provided to the project through an existing
 

USAID task-order type contract with Mr. Hugo Osorio (Servicios Admi

nistrativos y Contratos Institucionales - SACI). This mechanism has
 

been utilized at the request of the Ministry of Agriculture for other
 

AID assisted projects due to cumbersome and time consuming adminis

trative procedures of the Ministry as well as similar problems asso

ciated with the procedures for incorporation of assistance funds into
 

the budget of the Ministry.
 

Under this mechanism the implementing agency is responsible for
 

identifying personnel required to supplement GOP counterpart person

nel, materials, and equipment to be procured and/or rented, logistical
 

support requirements such as transportation and reproduction, etc., 
necessary for project execution. Such personnel, materials, etc.,
 

are then contracted, procured, and/or provided by Mr. Osorio on
 

behalf of the implementing agency with funds made available by USAID 
All funds
under and in accordance with the terms of the task order. 


for local costs under the project will be disbursed in this manner 
and accounted for by Mr. Osorio.
 

The SACI contract is on a cost reimbursement basis and involves
 
no fee. No additions to "core" personnel under the contract will be
 

necessary to provide the administrative support services for the
 

project. Thus, no additional cost are involved in this mechanism.
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14. Tbc. Mexican Experience
 

The Mission has carefully reviewed the Mexican Experience in the
 

context of its relevancy to the proposed project. For this review
 

the Mission has relied primarily on the report of Mr. Belford L.
 

Seabrook, office of Waver Programs Operations, U.S. Environmental
 

Protection Agency, dated November 1972.
 

The Mexican Experience is relevant to the proposed project. A
 

short distance (42 miles) from Mexico City, a total of 45,240 hectares
 

are irrigated in the State of Hidalgo with untreated sewage pumped
 

from Mexico City. This sewage irrigation project was started over
 

70 years ago and involves some 28,570 farm families. It is reported
 

to be the largest such system in the world.
 

The crops cultivated in the project are of a wide variety. By
 

hectares, the most important crops are corn (36%), alfalfa (26%),
 

and wheat (16%). Over ten percent of the area, however, is planted
 

in fresh vegetables for direct human consumption, including cabbage,
 

onions, melons, cucumbers and tomatoes.
 

Despite the fact that this large Mexican project uses raw 

sewage for irrigation, Mr. Seabrook states that there is no known
 

report of any health problem attributable to this raw sewage ir

rigation in the 70 years it has been so utilized. Similarly there
 

is no report of consumer acceptance problems. For feed crops, such
 

as alfalfa, the farmers actually receive a premium price because
 
the alfalfa is heavier. 

In the case of the Tacna project, sewage which has passed pri

mary and secondary treatment will be utilized, rather than raw sewage 

as in Mexico. The absence of health and marketing problems associated 

with the Mexican Experience lends even greater confidence to the Peru

vian experimental project. The carefully planned research component
 

of the Tacna project will also contribute a data base which appears 

absent in the Mexican Experience.
 

15. Environmental Analysis
 

This Analysis has been prepared in accordance with the New AID
 

Environmental Procedures (sent to Missidns 4/20/76) as published in
 

the Federal Register, re. 22 CFR Part 216. This analysis replaces
 

Annex C of the PP.
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Present Environment at Project Site and Probable Effects if 
project is not executed.
 

The areation lagoon sewage treatment system wh.ich will supply

the treated sewage effluent for this project is located about one
 
kilometer from the project plot. 
The treated effluent presently
 
flows into a natural draw (quebrada) in the desert which heads
 
toward the sea. Without control these waters sink into the sands
 
and are lost forever. The alternatives are to do nothing or to
 
make the best use possible of this potentially valuable resource.
 
The paucity of water in the Tacna valley (and on the entire Peruvian
 
coastal desert) cannot be over-emphasized.
 

If nothing is done to put this water to controlled use there
 
will be an effort made by a few squatters to cultivate and irrigate

scattered patchy fields along the sides of the quebrada where this
 
water presently flows and disappears. Under these conditions,
 
squatter farmers (perhaps some of the very same families who would
 
be selected for this Project) would be growing a wide variety of
 
crops without regard to possible health hazards in some of the
 
vegetables. Many weeds, some of them very undesireable, would grow

along the banks of the quebrada. Whatever rodent and insect life
 
might develop would also go unchecked, opening opportunities for
 
fostering diseases. 
There would be no research work accomplished.

Peru would be no further ahead in their urgent need to develop their
 
knowledge on how to make best possible use of all water they now
 
have or can, in the future, bring to their desert coast.
 

Environmental changes anticipated as a result of project
 
execution
 

This project proposes to make full use of valuable treated
 
sewage effluent through contrclled irrigation plus a research pro
gram which will cover both agricultural and health considerations.
 

Within the small area to be irrigated there will be a signifi
cant change in the ecological system. The absolute desert site for
 
this project is virtually a zero ecological system, i.e. an area
 
where nothing grows or lives. With the introduction of cultivation
 
and irrigation the ecological system within the confines of the
 
project and its immediate adjacent area will change. Continuous
 
cropping will take place on formerly barren soils.
 

The human dimension
 

The presence of the farmers and their helpers will add a human
 
element to an ecology which now knows little if any human contact.
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This will introduce certain sanitary problems, but no more than 
on any other farming operation of comparable size. No public health 
problems are foreseen for this small project. Should they develop,
 
the measures being taken by the Ministry of Health will effect 
adequate controls. These controls are detailed in section 9, which 
was prepared by the Ministry of Health. The Ministry will include
 
regular health checks of project participants. 

Effect of the project on plant and animal life
 

As noted in the PP, the introduction of common plant disease
 
may be anticipated and will be addressed through controls effected
 
by the farmers in response to advice from the research team and
 
from agriculture advisors of A.Z. VII. Likewise, insects and
 
rodents which do not now exist on this plot of ground will likely
 
be attracted to the farmed area. The farmers will control these,
 
following advice from the A.Z. VII technical personnel, as they
 
do in other farming areas.
 

The water-soil relationship within the irrigated area will
 
change. Soils presently subject to minor wind erosion will tend
 
to become fixed with water and plant roots, thereby preventing
 
these soil losses. With the present water table at a depth of
 
over 50 meters (160 ft.)it has been determined by Ministry of
 
Health and Ministry of Agriculture officials that the irrigation
 
waters will not contaminate the ground water.
 

The PP noted that canal erosion will be fully controlled with
 
the use of concrete lined canals and hydraulic slopes, carefully
 
built to dissipate water energy. The farmers, acting on advise
 
from their cooperative advisors, will provide the necessary main
tenance of their irrigation system, including any erosion and/or
 
sedimentation which may occur.
 

With the water table at its great depth (160 ft.), plants
 
whose roots draw from a water table (phreatophyte grow-ths) will
 
not develop. Other aquatic vegetation, normal to all irrigation 
systems, will develop. But with the concrete lined canals from
 
the source (sewage lagoons) to the points of application to the
 
land, the control of these weeds will be handled routinely by the
 
farmers.
 

Threshold Decision
 

From this Environmental Analysis it is concluded that an
 
Environmental Assessment and an Environmental Impact Statement
 
will not be required. Therefore we recommend a negative Threshold
 
Decision.
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16. Evaluation Plan 

The project Logical Framework, which establishes the project
benchmarks for execution of project evaluation, has been revised
 
in accordance with discussion held subsequent to the DAEC review
 
with IA/DP/ES and is attached hereto. In addition to changes in
 
purpose level indicators, as requested in STATE 179480, modifica
tions have been introduced in the measurements of goal achieve
ment and the statement of the secondary goal.
 




