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A brief reswse will be given in this section of the rural water
supply and sanitation program in each of the oountries included in
the pressnt study. The same general outline will be followed in the pre-

sentation for each of the ocountries.

While a number of rural water supply projects had been con-
structed :I.n qu'u on an ad hoo basis before 1961, it was in March of that
year that tho first attenpt was made to develop a rural water supply pro-
graa. It was carried out as a part of the Basic Rural Sanitation Flan for
the Departasnt of Juninlé This program was undertaken as a demonst¥ation
project with aajor cooperaticn of UNICEP in material and equipment; technical
assistance by the Pan American Health Organization; technical and financial
assistance of the United States governmsut and the government of Peru
through the Servicio Cooperativo Intersmericanc de Salud Publica; funds ear-
marked for sanitation, provided Ly the Public Worke Committee of Junin;
exscution of the Flan by the Health District through its professional and
suxilliary personnsl; and by the full support of the commnities benefitted
through their provision of labor, local metarials and funds. Ry choosing
the projects which were most economical to construct, thn systems bullt

under this program averaged &/.140 per capita. Most of the sexrvice was

Flan Naclonal de Agua Potable Rural - Primera Ltapa Feru 1963 - Ministero
Salud Publica y Asistencia Social Su'vioi.o/hpociﬂ. de Salud Publica.
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INTRODUCTION

During the five year period from 1971-1975, some progress has been
made in providing people living in rural areas in the developing countries
with water supply and excreta disposal services. The percentege of the rural
population having reasonable access to safe water rose from 14% in 1970 to
20% in 1975.l/Tha rural population with sanitary excreta disposal facilities
increased from 9% to 124 during the same period. Some countries have made
excellent progress while others have barely kept pace with population growth.

Revised regional goals for 1980 have been msuggested by WHO for each
of its six regions, based on progress achlieved during the first half of the
present decade. These targets result in a derived global target of 3& of
the rural population with reasonable uooﬁau to u@to water to be achieved by
1980 and for 24% of that population to have adequate excreta disposal faci-
lities. Even thess modest goals will require an eutinated-exponditure of
US$8,500 million ($6,500 and $2,000 respectively) from 1976 through 1980, equal
to an annual expenditure of US$0.82 per capita for water supply and US$0.55 per
capita for excreta disposal facllities (based‘on 1980 population estimates),

I/ World Health Organization, GCommunity Water Supply and Wastewater Disposal
(Mid~decads progress report) Document A29/12, 29 March 1976.
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Frovided through public hydrants at a rate of from §/.3 to 5/5 per femily
with the rate of 8.0 being established for service through a hawse comnection.
This was sufficient to pay the oost of operation and maintenance and set
aside a small amount to take care of future needs and extensions.

In February 1961 work was started on a nation-wide study in
all the Districts of the country, consisting ¢f preliminary studies and
engineering designs for the provision of potable water tc the cities amnd
towns. By 1963, 70% of the country had been covered. These studies
have been invaluable in the planning for sanitary works in both urban and
rural areas. Tho studies completed at that time served as the basis for
the request in 1962 to the Interamerican Development Bank for a loan to
provide potable water and sanitary privies for 300 towns of less than 2000
population in ten departments. The request was reduced in 1963 to a 2 year

program for 150 town# in’#ix 'departments. Estimates were based on an v

estimated cost of 8/.400 per capita, allowing 60 to 100 liter/cap/day. A
water rate of 840 per family per month was estimated based on a wage of
per day and considering 8 days labor per year. The losn, which was signed
in March 1964 provided water supplies for 202 villages.

A second loan was signed in April 1967 to provide water supply
services for 380 towns and a third loan was sigued on to provide water
supply for an additional 270 villages. See Figure for a graphic pre-
sentation of the funds invested in rural water supply projecta between 1962
and 1975. It is noted that the rate of investment in rural water supply
construction has dropped off somewiat since 1971, in spite of much higher
per capita costs which have risen from $19.26 during the second stags to
$43.47 during the third stags of the program! Work 1s still in progress
financed in part by the third loan.

2
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Thus a country-wide rural water supply program has grown from
a demsnstration project started in 1961. 661 systeas have been constructed
serving 753 towne with 681 Administrative Committees in charge of admini-
stering, operating and maintaining those aystems. L47,180 house conuections
have been installed since 1965 as detalled in Figure I . The
Adninistrative Committees have built up a reserve of over §/5 million after
paying the operating and maintenance cost of thelr systema, and have con-
tributed nearly 8/.3 nillion toward the capital cost of those systems.
(8ee Figure for dollar equivalents).

RURAL
With Reason-
Youx Fopulation Oonnoouom Standposte Fopulation able Access
ko go; o Ag m. e—
98y 3300 . . .. 2570 .. hF 7090 1 6500 580
1975 8900 4961 56 140 2 7533 685 9

See Figure II for a comi:ariwn of the growth of the urban and rural
population in Peru from 1969 to the end of 1575 with the number of people
benefitting from water supply services.

The Law for Basic Rural 3anitation passed in Fetruary 1962 made
the Ministry of Public Health responsible for administering the program
covered by the Law. The Sanitary Engineering Office of the Ministry is
charged with cmrrying out the program. The organization of that office at
the national level is shown in Figure II1 and IV.

The work of the Office is not decentralized, except es it works
through the Health Zones and Hogpital Aress of the Ministry. In addition to
personnel sssigned to the Central Office, a staff of approximately 25
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engineers (inocluding 4 sanitary engineers) works in the field with su-
pervision from the Central Office. RMigure V indicates the responsibilities
at national, health sone and hospital ares, sad at community level for
the three stages of each project, namely studies and designs, construction,
and operation and mntmmm.

A9 of Jmuary 1976 the staff of the Sanitary Engineering Office
assigned for oarrying out the National Program for Rural Water Supplies
(PNAPR) ooné:l.ntod of the following:

Engineers - National Leval 18

Health Educators - a5 |
g Promoters 1 S

Administrative Personnel 59

Secretaries 22

‘danitary Inspectors (assigned 18

by the regional health offices
to supervise operation and
raintenance) ——
Total 151
STUDIES DESIG
. The studies and preliminary designs made as part of the nation-
wide study started in 1962 are brought up to date based on design stan-
dards issued in 1974. Standard designs are used wherever possible for

e

such items as storage tunks, pump houses, infiltration galleries, house
connections, etc. Infiltration galleries are used with good suoccess, alac
multiple systems where a number of villages are served from a single svurce.
The studies and designs are carried out by Cantral Office staff. The same
office also takes off materisl lists and estimates the cost of the projects.
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® P ® ST
STUDIES & DESIGNS _OONSTRUCTION OPERATION & MAINTEMANCE
G QFFICE
PROJECTS DIVISION Malpss Studies & Designs
. PROMOTION (1 Bng. Helps Form Admin. Commi- Supervises Aux. Promoter
' 2 H. Ed. - tie in Commmity.
2 Aux.) O >
WORKS DIV, Assists in Contract Pre- -Supervises Zone Eng., -
: sentation to Commmity. ‘Maintains Const. Cost .
:Data. -3
ARMINISTRATION UNIT Mat., Equip., Pipe Bought o
through int. Bids; Cemant :
and Steel Nst. Purchsase. .
Nc Purchases at Local Level.
Oeneral Administrative
Servicss.
SUPERVISION OF SERVICES In Charge of House Conn. Assists with Extensions,
Cazmpaign, Cslculates Water Repairs, Analyses Incomes
Rates. from Systesms, When Info.
> : : Advailsble. .
WATER QUALITY CONTROL Analyzes Water from i Responsible for Chlori-
Possinie Sources. nation Program When
: Uged, Also Water Quality
, - COﬁtl‘Ol.
HEALTH Z0MES &/CR
BOSFITAL AREAS
ENGINEER (21 Civil Belps Aux. Promoter with In Charge of Construction Mo Responsibility for
ly Sent.) Survey, and Organisation 0 & N Except to Instruct
of Community. Adain, Coma. in Duties
for O & M.
SANITATION TECH. (18) No Responsiddlity for Assigned by Regional Doc.
(Assigned by hosp. Const. Phase. Supervises O & M Reviews
Paid by hosp.) Aocounts 1if Submitted
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Coordinates Activities
of Admin. Comm. FPaid
from Punds for Const.

hbcut 03 1007-0.,

Furanishes Labor and
Local Material,
Necessary Land.

Coordinates Gooperation
of Community Urges
Householders to Request
House Connections at
US$ 11 Pgyable in 100
Months.

Figure V, Page 2

Responsibility Ceases
When System is Twrned
Over t¢ Admin. Committes.

Pays Monthly Water Bill
Covering Cost of O & M
Allowance for Depreciation
Flus Part of Capital Cost

of Systea.

Responsible for 0 & X
of System, Collesot Weter
Rates, Keep Acoounts -
FPew Committees Submit
Accounts to Sanit. Tech.
at Regional Hosp. for
Rewiew.

Responzible for O & M
of fysteam in Accordance
with Operations Manual
Prepared by PNAPR. Paid
by Admin. Committes.

Somstinmes a Collector
is Paid to Collect Water
Rates, Sometines Pxy-
ments are Mads Directly
to Office of Admin. Comm.

Sy
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In Peru water supply uyat;u are categorised as (a) gravity
without treatament plant (GSPT); (b) gravity with treatment plant (GCPT);
(c) pumped without treatmeant plant (BSPT) and (d) pumped with treatment
plant (BCPT). Table 1 shows a comparison of labor and material costs
as of 1974 and 1975 for several water supply systems of each category.
Annex A contains a detailed cost breakdown for an example of each one
of the fowr categories, also a calculation of the water rats %0 be charged.

SELECTION OF FROJECTS

In general, project selection is based ons (a) the interest
of the commmity as indicated Ly a written riqunt and an offexr to proe
vide local labor, material, a contribution toward the ocapital cost of the
systen and to assume responsibllity for administration of the system after
it 1s constructed; (b) availability of a reliable source; and (o) a project
which benefits the movt. ’p;oéio at the lowest ocost.

HOUSE ONS

In Peru every effort is being made to do away with public
hydrants in rural water supply projects and an intensive campaign has been
launched to stimulate the installation of house connections, making it
comparatively easy, financially, for the householder to obtain his water
. comection. To date a total of 50,700 house-commections have been made

for rural water supply systems. See Figure for a graphic presentation
of the progress in installation of these connsctions.

When a syaten is deaigned, an estimate is made of the number of
connections that will be necessary, assuming that 80X of the houses which front
on the distribution pipe will be connected within three years of the con-

4

pletion of construction of the system.
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A price of Soles 500 has been established for the house

connection which cansists of % PVC pipe (max. of 15 meters), the necessary
fittings to connect to the distribution pipe, a shut-off valve and a
bronse faucet which is installed inside the preperty line on a vertical
pipe, generslly supported by a stick driven into the ground. The Soles

500 is paid off at the rate of 8/.5 per month as purt of the water bill.
The householder digs and backfills the pipe treuch and the

connection is made by skilled workers either during the construction of
the aystem or by the plumber of the Administrative Junta.

A lerge purchase of material for h;uu connections was made
about a year ago and this is being distributed to the Juntas for use in
their systens. Material with a value of $420,075,000 has beem turned over
to the Juntas and payment of 8/.16,074,000 has been received for these
materials. (See Figure VI for the increase in number of house conneotions
in SICAYA, JUNIN, PERU with water rates.)

A sonthly water rate is caloulated for sach rural water supply
aysten by the Superviaion of Services Division, based on the cost of the
system and the ability of the people to pay for the service. The rate is
lopt below a maximum of S/ 75 per month by varying the percentages of the

anount included for depreciation. See Annex for a asmple calcoulation
of water rates for different types of systems. The following tabulation
gives the water rates charged and what would have to be charged considering
full depreciation costs. The factors used in making the calculations

are appended to the Annex.
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FOPULATION 1005

TYPE OF SYSTEM SERVED DEPRECIATION  DEPRECIATION
USED

Gravity without treatment 600 0.9 19 0.4l

Oravity with treatment 850 1.59 n 0.55

Pumped without trestment 1560 2.59 27 1.33

Pumped with treatment 800 3.26 2l 1.60

Special rates are made for ranches, factories, restaurants using more water

than used by the ordinary housshold.
With these rates a total of 5/.5,376,000 has been built up by the

Juntas as a resexrve over and above the cost of operation and maintenance.

The average reserve per system is shown below.

RESERVE FUNDS HELD BY JUNTAS ADMINISTRADORAS
GRAVITY SYSTRM GRAVITY SYSTEM PUMPED SYSTEM ' PUMPED SYSTEM
\ REATMER ITH TREATMEN' WITH REATMENT _ WITH TREATMENT
of Systems» Lhy2 103 104 12
erve Par \
ysten 8/ . 7560 8/.7920 8/.10,8% 8/.7150
»al Reserve &/ 3,3k2,260 8/.815,525 8/.1,132,484 8/.85, 746

Many of these systems are multiple systems sc that a total of 753 touns
are provided service by the 661 systems included above.
Although no data is available for sil 661 systems on the percentage |

of householders uhich are behind in their monthly payments & report as of

the end of 1975 for 18mtou _recently completed indicates that of 3031
households 1284 are up-to-date. (hzl). While this low rate of payment is

for recently completed systems, and may not be applicable to systems that

have been in service forr some time, the estimation in 2 of the departments
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were that possibly LO to LS% of the accounis were behind in payment.
This is partly due to mk of regular supervision of the Juntas
Adninistradoras. In ons Junta, financial reports had not been submitted

for more than one year.

MATERIALS AND EQUIPMENT
All materials and equipment are purchesed by the Administration

Unit at the Central Office level based on material lists furnished by
the Design Division. OCewmens snd steel are purchased within the country.
Invitations are issued for international bidding on sll other materials

and equipment. Distribution is made to the project site whers the material

is received by the engineer in charge of the construction of the project.
FROMOTION
Considerable emphasias is placed on’ p_x:g%n before and dwuring
construction of the projects. A group of 8 promoters work out from the
Central Office in assisting to form the locui Liminintrativo Committees,
and supervising suxilliary promotsrs who are gensrally selected from the
cormunity involved and paid from the project construction funds. The
suxilliary promoter makes & socio-economic and population survey, and
helps the Adainistrative Committee to coordinate the aoctivities of the
community during the construction stage. His regponeibility as well as
that of the promoter ceases when the system is completed and turned over
to the Administrative Committes for adminiastration. The duties of the
promoter and auxilliary promoter are covered in ‘.,?!:E.Pﬂ;f.
CONSTRUCTION
Most construction is caxrried ocut by administration under the
supsrvision of the engineer in charge of uu; pxroject, asaisted by the
auxilliary prowoter. They are under the overall supervision of staff
from the Central Office and submit {onthly progress reports to them.
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COMMUNITY PARTICIPATION
Ml)l commupity participation is one of the requisites for a

community to be included in the PNAFR program. In many parta of Peru
there has been a long history of cooperative activities within the
comnunities, which hu‘udo it comparatively easy t0 obtain similar
participation for the community water supply projects. Often times there
1s already a commmity action committes in existence. Sometimes this is
transformed into the Administrative Commitiee for the water supply project
with the assistance of the enginser, promoter and suxilliary promoter.
Sometimes one member of the existing committee is selected by the community
to head the new Administrative Committee.

Generally the community has taken many steps toward obtaining
its water supply system long before any action is taken toward forming
the Administrative COmmitt.ea Some commmitiss have had requests pending
in the Central Office for their systems for three or four years before
the requests can be accepted. As.scon as a design and estimate has
been prepared m the Central Office, they sre presanted to the community
through the Committee, together with an estimate of the contxibution in
labor, local materials and funds expected from the community, as well as
an estimate of the water rate which will have. to bs paid. These are dis-
cussed, and if agreeable, a cha_t_;ract is signed between the Sanitary En-
glneering Office of the Ministry of Public Health and the sommunity. Local
contributions amount to 10 to 15% of the cost of its project, about three
quarters of this being in labor and local materials and the remainder in
cash.

F G T3

The ocapital costs of each project are financed from three sources

at the present time. About LOZ of the cost comes from the third Inter-American




Bank loan; 10 to 15 £ comes from the commmity in the form of labor and

local materials (approx. 75% of the community contribution) and in cash

paid over a period of a number of yeara; and the remalning L5 to 50%

comes from the national budget.

The following investments have been made in the PNAFR from 1962

up to and including that proposed under the third Bank loau to 1978.

M
INVESTMENTS IN NATIONAL PLAN FOR RURAL POTABLE WATER SYSTEMS (THOUSANDS §)
PEOPLE BENEFITTED FINANCING
(2) VILLAQES FOPULATION
'm: 1 ' tm! xmcmm‘“" A% . 1?
1650.0
19621967 223 210,000 GQVI'IINHEKT 1901.6
%HHUNHY 11
20.15 !ﬁ% 0 100
(3)
STAQR 11 DB 3560.3 L2
GOVERNMENT 3591 .4 L3
1967-1971 502 436,700 COMMUNITY  1260.3 15
19.26 TOTAL 312.0 00
() —
STAGE III 1DB }700.0 39
5 8 GOVERNM:=iT 61 32.% 50
1972197 270 280,000 COMMONITY 1 11
’ L3 .47 TOTAL 01
$u UNICKF 228.3 1
Dy 9910.3 4o
1962-1978 995 926, 700 GOVERu:+NT 11625,2 L7
oS R 12
TOTAL 1%.0 100
1. Includes central office aduinistrative costa.
2. Includes the original demonstration project in Junin.
3. Includes the projects built under the National Flau i+ the Development
and Integration of the Rural Fupulation. '
L. Includes the projects covered by the third loan from the Inter-American

Development Bank.

"
e
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All US$ smounts are at 1975 values. See Figure VII for a graphical presen-
tation of the investments in rural community water supply project from to
1978.

The tremendous increase in per capita costs estimated for the
projects constructed during the third stage of the progran is noted imme-
diately. A largs part of this 1s due to inflation, with some of it being
the result of the fact that most of the essy-to-build, low cost systems
were built during the first two stages and now it is necessary to attack
the more ocostly projects. As indicated in Table inflation increased
the total costs for the four classifications <;I systems by about 23% from 1974
to 1975, |

As there is no overall supervision nor control of the 681
Administrative Commiitees operating the 753 x;ﬁrnl water syatems constructed
under the PNAPR, there are no consolidated records of costs of operation and
maintenance of the systems, nor of the income derived from those systems.

The only information available is that a total of 8§/.5,376,000 has been

built up by the Administrative Committees as & reserve over and above

the cost of operation and maintenance of the system. An additional 8/.3L4,572,000
has been repaid toward the funds loaned to the communities toward the capitul
costs of their systenms. '




Fig. Vii
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FODNTS OF PABTICULAR INTEREST

The fellowing commetits are based cn observations made in each coundyy
at national, state and local levels and are recorded as observations and
not as evaluations. A review will bo made of these observations, at the
end of the section, to determine what combination of factors seem to cenirilmbe
nost %0 the swoness of a water supply program and what factors temd to
restriot this success.
In sany countries in Latin America an attempt is being mede to
inorease the parcentage of people sexrved by house cennections and redwoe
or eliminate the use of public hydrants.
Ry

A close relaticonship is maintatned between the design office and
the office responsible for operation and maintenance of the rural water supply
systen »0 that advantage is taken of O and M experience in desighing future
systens (at natiomal level). The mtchly lmm blill 1is composed of three
itens:

1. A water rate based on estinated cost of operation and maintensuce
plus a percentage of the estimated depseciation cost for the
systen. The pereentage used ls ‘vu-hd Zrom system 10 system
to arrive atnmthlyutcrruﬁ which is within the financial
oapacity of the majority of water users. (The perceatage
varies from 10% to 30%£). The fumd to cover depreciation and
aaintetsnce is kept in an accoumt of the Administrative
Committes.

2., Anitem to pay for the cost of instelling a house connection
at the rate of $.00 for 100 momths.

Many methods are being used to stimmlate the majority of the house-

holder fromting on the distridution system to make Yequests for their



house ccmpections. The central office made a special purchase at considerabls
saving of msterial required for house conmection installations. This is
issmied on oredit to the Administration Commitiee for each system which in
turn allocates materisl to each householdsr signing a contract for a house
conmection. FPeople are urged to request their comnections while the systea
is being built by beimg offered & lower price at that times. An attempt i»
being mads to stimulate users to keep their water Wlls paid wp to date by
persuasioa, rather thas by disconnecting ths service thus maintaining more
connections in service snd avoiding the ueed t9 uxu reconnestions .

An Administrative Committes is orgmi;;l for each systeam before
a project is undertaken. It signs a comtract with FNAFR indiocating the
responsibllity of each. The amount of the momthly water bill is indicated. :_
The Committes is responsible for obtaining and coordinating cosmmnity par-
ticipation during thé construction of the system under the supsrvision of
the PNAIR engineer and promoter and them for the operation and maintenance
of the system with some supervision by & health inspector from the nearest
hospital or regional health post. The Committes acoounts sre reviewed by
this inspector in his office every three or fowr months. The lasck of close
Halson with the Admninistrative Committee is reflected in the large per-
centage of users who sre behind in paying their water bills (on Whe order
of 50%).

Mulntenance sand repairs beyond the capacity of the local Administrative
Committes are carried out by the Supervision of Services Departmsat of the
ocsntral office by request. There 1s m¢ prevesmtive maintemance program.

It has besn suggested that an association of Aduinistrative \
Committess be formed with smmual mweetings to stimulate the Committess to im- |
prove the aduinistration of the systems for which they are respounsible. This
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operstion of the systems. I% could provide a means for the central offioce
to maintain better ocomtaoct with the Committees.

A oonsiderable stock of cast iron fittings and materials were
observed in dead storage because of a change to the use of PVC and asbestos
osment. This waused material should be imventoried and am attempt should be
nade t0 put it to some wee, possibly in m.nmmmym
aay still be used,

A sisple, valve-less, inaxpeasive, sasy to operate filtration
plant is being developed at BEPIS and tried out on & dememstratiom basis.
Designs, costs, and results should be made available as socn as possible.

Promotion is carried out by promoters from the central offioce
working with unlls.-ry prmtcru assigned to individual projects as well
uwwmcnnmmformmumotwm
Exceldent commmnity participation was observed in some systems under oon~
struction, also in the attitude of the members of Administrative Commitiees
and of the commnities. (200 men, women and boys of a populatiom of 3000
assisted at one time in backfilling an infiltmation galley as part of the
participation of one commmity in the comstruction of its own water supply

system.)




FOPULATION % % 90 liter/cap/dny
120 Hovses
Gravity System from a Spring.
QST ESTIMATE LABOR MATERIAL
Intake Structure 3384 7532
Conduction Line 28104 60308
Storage Tank 5094 22070
(Repair Existing Tank) ]
Chlorination Equipment 200 300
Dletribution System 123062 192289
House Comnections (120) woo 564,00
Transpoytation . . .. | .., 15000
Total 174,204 353,899 526,143
33% | 67% 100%
QENERAL EXPENSES LABCR & MATHRIAL
Tech. Direction & Admin. 14g * (m;n 73940
Promotion & Commumnity Organ. 5% * 153,162) 26407
Equip. Installation Expense 6% » 31689
Central Office Inspection Lg% 21126
Acoident Insurance and 105801

Social Laws (60.72% of labor)

TOTAL 8/ .%

DIRECT COST OF SYSTEM %
Administration (2L€ of direct cost) 153,1

Per Capita cost 8/.1057, US$ 27.31 (based on 197h cost)
Using 19% of the estimated depreciation co-t'; » Tesulted in a water rate of
8/20.00 per month, US$ 0.4 per month.

Caloulated 1976
Using 100§ of the depreciation costs would have gives a water rate of #/.42.31,

tad A Ol wveew —r [P L T | ,-;\m.? PR N e T S,




VIGHAYAL 113 1761 120 1iters/cap/day

B TiER - - ia. Vage = 8/.120

Deop well with eleotrically cperated pump (using existing well).

€087 ESTIMATE (1974 prices) LAROR MATERIALS

Pusping Equipment 20,000 375,116

Punp Houses 10,598 26,787

Reservoir, 100 n3 47,520 8k,L5T

Elevated Storage Tank 60 M 110,93 - © 332,460

Conduction Line 3,308 13,458

Distribution System 263,255 L77,074

Chlorination Equipt. 8o .- 1,200

House Conpeotions - """ 23,520 92,120

Transportation 22,000

TOTAL 8/ .479, 964 1,454,672 1,934,636
‘25% ' 75% 100%

QEMIRAL EXPENJES LAHOR & MATERIAL

Teoh. Direction & Admin. IR (m;n 270,849

Promotion and Comm. Organ. 5% 561,00L) 96,732

Equip. Installation Expense 6%» 116,078

Central Office Inspection hx» 77,385

ngid&nrt:' 2mmo and 60,72% of labor  291,L34
TOTAL a/.z,"ig'i"%a 2,

mlgﬁig ?’gﬂr direct cost) , %

Per Capita cost 8/.1428, US$ 36.90 (based on'197h costs)
Using 27% of the estimated depreciation costs, resilted in a water rate of

U/.GO.(X) par Mnth, m 1.33.




Caloulated 1976
Using 100% of estimabed depreciation would give a water rate of 3/.116.46,

US$ 2.59 per month.




LAMPIAN, CANTA, LIMA
JOPULATION % % 80 1iters/cap/day

212 Houses
Using existing intake structure on & river, gravity systea with treatment
plant. (Conaidexring 507)

QOBT ETTIMALE LAROR HATERIAL
Smd Trap 5,022 21,621
Treatnent Flant
Settling Basin 17,921 _ 41,396
Slow Sand Filter 33,297 | 85,660
Valve House 6,528 30,018
Chlorination Equip. 2,200 1,300
Distribution System . 93,490 213,481
House Connections 19,440 76,140
Fence Around Treat. Flant 1,840 L, 600
Transportation ' 37,500
TOTAL 179,738 511,716 691,454
264 Th 100%
GENERAL EXFENSES LAROR & MATERTAL
Tech. Direction & Admin. LI JE 96,804
Promotion & Community Organ. 5% 34,573
Equip. Installation Expense 6% 41,487 200,522
Central Office Inspection Lg 27,658
Accident Insurance and 109,137

Social Laws (60.72% of labor)

DIRECT COST OF SYSTEM _..%800 !
Administration (25%) 200,52
Depreciated value of existing system 82,329

TOTAL DIRECT COST 1,262,920

i s vy




Per Capita cost 8/.1512 US$ 39.07 (based on 1974 cost). Using 11% of the
estimated depreciation costs, resulted in a water rate of 8/.25.00 per month,
US$ 0,55 per month.

Caloulated in 1976
Using 1008 depreciation would result in a water rate of S/.71.42, US$ 1.59

per month.



BAGAZAN, REQUENA, LORETO

FOPULATION 1 1 100 liters/cap /day
L

122 Houses

Caisaon river intake, gasoline driven deep well pump, pressure filter,

elevated steel storage tank.

QOST_ESTIMAIE (1973 prices) LABOR MATERINLD
Calason © 30,083 116,100
Punp House 8,968 19,295
Punping Equip. 10,300 117,600
Filter House 17,513 Lk, 525
Pressure Pilter 30,000 360,000
Chlorination Equip. 3,000 Lk, 000
Conduction Line 1,855 - 4,056
Regulating Tank 150,000 750,000
Distribution System 106,729 156,064
House Connections(122) 60 57,340
Transportation 84,000
TOTAL 373,148 1,753,180
17.5% 82.5%

QENERAL E ES LABOR & MATERIALS

Tech. Direction & Admin. 1 (xAdwind - 297,686

stration

Promotion snd Community Organ. &%*  616,635) 127,580
Equipment Installation Expense [ 4 106,316
Central Office Inspection Rt 85,053
Accident Insurance and 226,575

Social Laws (60.72% of labor)
TOTAL

DIRECT COST OF SYSTEM
Adninistration (26% of direot cost)

2,126,328
100%

210
2,969,



Per Capita cost S/2941, US$ 76.00.

Using 24% of the estimated depreciation costs, resulted in a water rate of
8/72.00 per month US$ 1.60 per month.

Calculated in 1976

Using 100% depreciation would result in water rate of 5/.146.5, US$ 3.26 per

month.




