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STUDY OF BOBAI, WAtgt SUPPLY IMP SAKItAIIOM HtOQJUMS

A brief resume will be given la this «action of th* rural water

supply and saait*tion program la «ach or the countries included in

the present study. The same general outline will be followed 1 B the pre-

sentation for eaoh of the countries.

ma
HISTORY OF THE RURAL J K T J B T I T O I AMP SAMITATIOK «KH3BAM

Uhile a nuaber of rural water supply projects had been con-

structed in Peru on an ad hoo basis before 1961, it was in Haroh of that

year that the first atteapt was made to develop a rural water supply
graa. It was carried out as a part of the Basic Rural Sanitation FLan for

the Department of Junta . This progra» was undertaken as a deaoastmtion

project with Major cooperation of UMICJSF In material and equipaentj teohnical

assistance by the Pan inerican Health Organisation} technioaO. and financial

assistance of the United States government and the government of Paru

through the Servicio Cooperativo Interamericano 4m Salud FUblioaj funds ear-

marked for sanitation, provided by the Public Marks Committee of Junlnj

execution of the Plan by the Health District through its professional and

auidillary personnel! and by tbs full support of the communities benefitted

through their provision of labor* looal materials and funds* %y choosing

the projects which were most economical to construct, the systems built

under this program averaged */>1¿i0 per capita. Moot of the service was

Plan Nacional de Agua flotable Rural - Primera £tapa Peru 1963 - maistero
Salud Publica y Asistencia Social Servicio ¿special de Salud Publica.

UBKAHY
lnf:rrr.;.-.-:.¿! Refers.¡:-e Centre
íüf Community Waisr Supply



INTRODUCTION

Buring the five year period from 1971-1975» «ome progress has been

made In providing people living In rural areas in the developing countries

with water supply and excreta disposal services. The percentage of the rural

population having reasonable access to safe water rose from lk% in 1970 to

2OJ6 in 1975»-^The rural population with sanitary excreta disposal facilities

Increased from 9 W to 12$ 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 suggested by WHO for each

of its six regions, based on progress achieved.during the first half of the

present decade. These targets result in a derived global target of 3656 of

the rural population with reasonable access to safe water to be achieved by

I960 and for 2li$ of that population to have adequate excreta disposal faci-

lities. Even these modest goals will require an estimated expenditure 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 facilities (based on 1980 population estimates).

1/ World Health Organization, Community Water Supply and Wastewater Disposal
~ (Mid-decade progress report) Document A29/12, 29 March 1976.
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provided through public hydrants at a rat» of from g/.3 to %l$ par family

with th« rat» of &/.Ô being established for service through a home connects

This was auffloiant to pay the oost of operation and maintenance and set

aside a small amount to tak» oar* of future needs and extensions.

In fwbruary 1961 work waa started on a nation-id dto study In

all the Districts of the country» oonslsting of preliminary studies and

engineering designs for the provisión of potable water to the cities and

towns. Qy 1963, 7OJt of the country had been covered. These studies

hare been Invaluable in the planning for sanitary works in both urban and

rural areas. The studies completed at that tine served as the basis for

the request in 1962 to the Interamerloan 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 la 1963 to a 2 yeme

program for 150 town* in' slàd departments. Estimates were based on an

estimated oost of S/.ltQQ per capita, allowing 60 to 100 liter/oap/day. A

water rate of 4/10 per family per month was estimated based on a wage of

per day and considering 6 days labor per year. The loan, which was signed

in March 196U provided water supplies for 202 villages.

• second loan was signed in April 1967 to provide water supply

services for 390 towns and a third loan was signed 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 projects between 1962

and 1975. It is noted that the rate of investment in rural water supply

construction has dropped off somewhat since 1971, in spite of much higher

per capita costs which have risen from $19.26 during the second stags to

$1*3.U7 during the third stage of the prograa.' Work is still in progress

financed In part by the third loan.
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Thus * oountry-wida rural water «uppity program has grown iron

a demanstratloa project started In 1961. 661 systems hare b««n constructed

serving 753 towns with 661 AtfalnistraUve Committaas In charge of admini-

stering, operating and maintaining those systems. U7>180 house connections

have been installed sine© 1965 as detailed In Figura I . The

Administrativa Committees hare built up a mover* of ovar fl/5 million after

paying tha oparatlBg and maintenance cost of thair systems, and have con-

tributad naarlya/.3S"iJaiQn toward tha capital coat of thoaa ay a tarns.

(8aa Figura for dollar equivalents).

POPULATIOM WITH WAIgR SUPFLI

3UPFLY SERVICES

Housa Btr Publio ULth fiaaaon-
Taar BopuLatli» Ointtwotiona Standpoata Population able looaaa

U8 1090 2V 6900 580 81969 5300 2570, W ,U8

1975 8900 4961 56 1li0 2 7533 685 S

Sea Figure I I for a comparison of the growth of tha urban and rural

population in Paru from 1969 to the end of 1975 with the number of people

bsnefitt ing from water supply servioes .

C2ÀII0N RBSK)N3IHLE FOR RORAL WATER SOFTLY HiOORAMS

Tha Law for Basic Rural Sanitation paaaed In February 1962 aada

tha Ministry of Fublio Health responsible for administering tha program

covered by tha Law. The Sanitary Engineering Office of the Ministry is

charged with carrying out the program. The organisation of that office at

tha national level is shown in Figure III and IV.

Tha work of tha Office is not decentralised, except as it works

through tha Health Zones and Hospital Araaa of tha Ministry. In addition to

personnel tasigned to tha Central Office, a staff of approximately 25

' * * • • • ; • •
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HOUSE CONNECTIONS INSTALLED

NATIONAL PLAN FOR RURAL WATER SUPPLIES
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PERU
POPULATION AND POPULATION
WITH WATER SUPPLY SERVICES
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englneers (including 1¿ sanitary engineers) works In the field with su-

pervision fro* the Central Office. Figure V Indicates the responsibilities

at national, health «one and hospital area, and at community level for

the three stages of each project, namely studies and designs, construction,

and operation and maintenance.

As of January 1976 the staff of the Sanitary Engineering Office

assigned for carrying out the national Program for Rural Water Supplies

oonslsted of the followingt

lOaglneers - National Level 18

Health Educators 25

Promoters 1

Administrative Personnel 5°

Secretaries 22

Sanitary Inspectors (assigned 18

by the regional health offices

to supervise operation and

i)

Total

3TUDIË3 AMD DE31GM3

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 la 197U* Standard designs are used wherever possible for

such items as storage tanks, pump houses, infiltration galleries, house

connections, etc. Infiltration galleries are used with good success, also

multiple systems where a number of villages are served from a single source.

The studies and designs are carried out by ¿entrai Office staff. The same

office also takes off material lists and estimates the cost of the projects.



FfiOJECTS DIYISIOK

PROHDTIOH (1 Eag.
2 H. Ed.
2 Aux.)

FTRü

DESIGHS

Makes Studies & Designs

Helps ïöra Adain. Coaai-
tie in Coaaunity.

00K8TS0CTIQM ÖEffiATIDM & tf&ZKTEHiBCE

Supervises Aux. Froaoter

WORKS D I ? .

ABMXHI3?£ATI0N ÜMIT

SUPSS7ISION OF SEB.7ÏCES

QtULITI COKTSOI

HEALTH 20HES i/OR
HOSPITAL AREàS

(21 QtTil
U Sant.)

TECH. (16)
gr bosp.

hoap.)

Assista in Contract Pre-
sentation to Coaauaity.

Hat., Equip., Pipe Bought
through int. Bids; Ceaant
and Steel Nat. Purchase.
No Purchases at Local Level*
Qeneral Administrative
Services.

Analyses Water froa
Possiole Sources.

Helps Aux. Prcwoter with
Survey, and Organisation
of Cosmo! ty.

Supervises Zone Sag.,
Maintains Const. Cost
.Data.

In Charge of Bous* Conn.
Campaign, Calculates Water
Bates.

In Charge of Construction

Mo R
Ooost. Jhas*.

for

Assists with Sxtensions,
Repairs, Analyaes Incoaos
fro» Systeas, When Info.
Available.

Responsible for Chlori-
nation Progras When
Used, Also Mater Qwlity
Control.

No Responsibility for
0 it M Except to Instruct
Attain. Coaa. in Duties
for 0 ít M.

Assigned by Bsgjonai Doe.
Saperia*» 0 fc M Review
Accounts i f Submitted
Instructs Oparator In His

.•-^ ••¿-- ?**»- -
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ADI. (6$)
•

Participefcec in

Coordinates Activities
of AdKLn. Oom. Paid
fro» Funds for Const.
(About US* 100/BO.)

Responsibility Ceases
When Systea i s Turned
Over to AdKin. Coaaittee.

O—rally firas tta» lb«ti
lalblah

Contracts «lth HUIK

HtthBelp of

Furnishes Labor and
Local Material,
Nacassarj Land.

Coordinates Cooperation
of Coasamity Urges
Scmseholders to Request
Bouse Connections at
03$ 11 Payable in 100
Months.

Pays Monthly Mater Bill
Covering Cost of 0 ie M
Allowance for Depreciation
Flua Part of Capital Cost
of System.

of System, Collect Utter
Satesf Keep Accounts -
Few Cosd.tte«s Sobnit
Accounts to Sanit. Tech.
at Regional Hosp. for
Beview.

Bespoaaibla for O it M
of 4r*tea In Accordance

p
Prepare by PHAHt. Paid
by Admin. CoMittee.

a Collector
i s Paid to Collect Hater
Ratea, SasMrtüMi Pay-
•ents are Nad* Slrcetty
to Office of AGWLB.



Ia Peru untar supply systems ar* oategoriíed as (a) gravity

without treatment plant (OSPT)j (b) gravity with treatment plant (OCFT)j

(o) pumped without treatment plant (B3PT) and (d) pumped with treatment

plant (BCPT). Tabla 1 shows a comparison of labor and material costs

as of 1974 and 1975 for several water supply system* of aaoh oatagory.

Annex A contains a detallad cost breakdown for an example of aaoh one

of the four categories, also a calculation of the water rata to be oharged.

aKLECTIQH OF

In general, project selection is based ont (a) the Interest

of the community as Indicated by a written request and an offer to pro-

vida local labor, material, a contribution toward the capital cost of the

system and to assume responsibility for administration of the system after

it is constructed} (b) availability of a reliable source) and (o) a project

which benefits the most people at the lowest oost.

HOUSE CONNECTIONS

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

connection. To date a total of 50,700 house - connections have been made

for rural water supply systems. 3toe figure for a graphic presentation

of the progress In installation of these connections.

When a system is designed, an estimate is made of the number of

connections that will be necessary, assuming that 80JC of the houses which front

on the distribution pipe will be connected within three years of the oom-

pletlon of construction of the system.
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A price of Soles SOO has been established for the house

connection which consists of H PVC Pipe (max. of 15 meters), the necessary

fittings to connect to the distribution pipe, a shut-off valve and a

bronae faucet which is installed Inside the property line on a vertical

pipe, generally supported by a stick driven into the ground. The Soles

500 is paid off at the rate of S/,5 per month as part of the water bill.

The householder digs and backfills the pipe trench and the

connection is made by skilled workers either during the construction of

the system or by the plumber of the Administrative Junta.

A large purchase of material for house connections was made

about a year ago and this is being distributed to the Juntas for use in

their systems. Material with a value of S/20,075,000 ha« been turned over

to the Juntas and payment of S/*16,O7U,OOO has been received for these

materials. (See Figure VI for the increase in number of house connections

in SICAXA, JONIM, PEBD with water rates*)

WATER RATES

A monthly water rate is calculated for each rural water supply

system by the Supervision of Services Division, based on the cost of the

|system and the ability of the people to pay for the service. The rate is

tept below a maximum of 3/ 75 per month by varying the percentage of the

amount included for depreciation. See Annex for a sample calculation

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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WATER SUPPLY SYSTEM
StCAYA-JUNIN -PERU
HOUSE CONNECTIONS
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Matanalt
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Saw* Conn. (2701

L ¡ran» to Conn.
Induorv

Misc.

Total

EXPENSES

Admifwtntiv»

Sataríac
Matwíal
RapayCorat.

Lean-Comptot*
Mte.

Totai

SAVINGS

S78.T21
334 JB8
16,670

30,198
4B.41S

128Í35

1S0Í67
320J34
238.197

406JS8
224,000

1339,036

131,379

lOSOtES IS SOLES 20 SOLES

MONTHLY WATER RATE

100

1960 1965 19T0 1S7S

16692
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TYPE OF STSTKM
POPULATION

SHtVED

ATK/MD
10OJÍ jf

DEFRECUTIüU DEPRECIATION

Q.9h

1.59

2.59

3.26

19

11

27

2ii

O.liU

O.S5

1.33

1.60

Gravity without treatment 600

Orvn.tr with treatment 850

Pumped without treatment 1JÍ60

Pumped with treatment 800

Special r a t e s are made for ranobaa, f a c t o r ! * » , restauranta ualng mxn water

than uaed by the ordlaary household.

With t h t M ratea a t o t a l o f S / .5 ,376 ,000 has b««a b u i l t up by the

Juntaa aa a reaamre over and above the coat o£ oporatlon and maintexuuioe.

The averag* reaenre per aywten l a atiown below.

RESfltVB FPMOS HfflJ) BY JUNTA3 AD

OftAVITY STWKM CÏÏULVITY SYSTEM POMM» 5T3TBM

, of fraterna*

ierre Par
íjrate»

UhZ 103

PUMPED SYSTEM
M

12

S/.715O
8/.7560 V.7°2O S/.10,8?0

Reaenre ^ 3,3U,t6O 3/.315,525 3/. 1,132,1*81* a/.85>

Many of these ayatema are nultiple systems so that a total of 753 towns

are provided aervioe by the 661 ayatena included above.

Although no data la available for all 661 systems m the percentage

of houaeholders which are behind in their monthly paynants a report as of

the end of 1°75 for 18 systems recently completed Indicates that of 3031

households 128¿i are up-to-date (h2%). While this low rate of payment la

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

have been In aervioe for acme time, the estimation In 2 of the departmente
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were that possibly lrf) to hS% of the accounts were behind in payment.

This 1» partly dm* to lmok of regular supervision of the Juntas

Administradora*. In an» Junta, financial reports had not been submitted

for nor* than one year.

HATERIALS AMD EQUIPMENT

A H materiais and equipment ar« purohased by the Administration

Unit at the Central Office level baaed on material lists furnished by

the Design Division. OSJHB» «kd «teel are purohased within the country.

Invitations are issued for International bidding on all other materials

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

is received by the engineer in charge of the construction of the project.

PROMOTION

Considerable emphasis is placed on promotion before and during

construction of the projects. A group of Ö promoters work out from the

Central Office In assisting to form the local Administrative Committees,

and supervising auxiliary promoters who are generally selected from the

community involved and paid from the project construction funds* The

auadlllary promoter makes a socio-economic and population survey, and

helps the Administrative Committee to coordinate the activities of the

community during the construction stage. His responsibility as well as

that of the promoter ceases when the system Is completed and turned over

to the Administrative Committee for administration. The duties of the

promoter and auxLlliary promoter are covered in a manual..

CONSTRUCTION

Most construction is carried out by administration under the

supervision of the engineer in charge of the project, assisted by the

auxLlliary promoter. They are under the overall supervision of staff

from the Central Office and submit monthly progress reports to them.

• . • : ',••:•• , , ' . • . * " . . • • * • . • . •



COMMimiTY PARTICIPATION

Fall community participation la on» of the requisites for *

community to be included in the PNAHt program. In «any parts of Buru

there has been a long history of cooperative activities within the

communities, which has made it comparatively easy to obtain similar

participation for the community water supply projecta. Often tines there

Is already a community action committee in existence* Sometimes this Is

transformed into the Administrativa Committee for the Hater supply project

with the assistance of the engineer, promoter and aiucilllary promoter.

Sometimes one member of the existing committee is selected by the oommunity

W to head the new Aànlnlstratlve Committee.

Generally the community has take» many steps toward obtaining

Its water supply system long before any action is taken toward forming

the Administrativo Committee. Some communities have had requests pending

in the Central Office for their systems for three or four years before

the requests oan be accepted. As.soon %a a design and estimate has

been prepared in the Central Ofiloe, they arm presented to the community

through the Committee, together with an estimate of the contribution In

labor, local materials and funds expected from the community, as well as

f | an estimate of the water rate which will have, to be paid, these are dis-

cussed, and If agreeable, a contract Is signed between the Sanitary En-

gineering Office of the Ministry of Public Health and the community. 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.

FIKAMCIAL ASPECTS

The capital costs of each project are financed from three sources

at the present time. About UQ% of the cost comes from the third Inter-American
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Bank loan} 10 to 15 % cones from the oonuiunlty in the for» of labor «ad

local materials (approx. 75$ of the community contribution) and In cash

paid oyw a period of a number of yearst «**<* the remaining US to 50$

oones from the national budget.

Iba following investments have bean made in tho PKAIft from 1962

up to «nd including that proposed under the third Baak loan to 197Ö.

0)

INVESTMENTS IN NATIONAL FLAN

PEOPLE B&NEPITTKD

(2) VILLAGES POPULATION

RURAL POTABLE WATER SYST8M3 (THOUSANDS »)

FXMAMCINO
HE» GAMTA
G03T U 8 | Uíi(,¿;

1962-1967 223 210,000

20.IS'

ICE?
IDB 1650.0
OOVÏRNMEWT 1901.6

'MMÜNITY U52 .1
FAt

5
39
U5
11

. 0

(3)
II

1967-1971 502
19.26

IDB 3560.3
QOVEÏtMHfflIT 3591 .U

1260.3

U2
U3
15

TOTAI. 6112.0 100

3TA0E I I I

1972-1978

JUT

270 280,000
W.U7

IBB U700.0
QOV£KN(i,Jvr 6132.2
OOMMONir/ 1338.6
TOTAL "*121

38.1

39
50
11
100

1962-197Ö 995 926,700

UNICEF 22Ö.3 1
B)B 9910.3 10
QOVBRüiiiNÏ 11625.2 U7
QOMKUM̂Df ffiif? 1?.,
TOTAL ™2U815.0 1Ô0

1. Includes central off ice administrative conta.

2 . Includes the original demonstration project in

3- Includes the projeots bui l t under the National KLaii it -r the Oevelopaent

and Integration of the Rural Population.

li* Includes the projeots covered by the third loan from the Inter-Aaerican

Developnent Bank.

*,•••<;, ''..«•>'• 4 . ^ ."'C'l"'-\ •' •••
:
•>í*'^'
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All US* amounts are at 1975 valúas. Sea Figure VII for a graphical presen-

tation of the investments In rural community water supply project Iron to

1978.

The tremendous increase In per capita coats estimated for the

projects constructed during the third stage of the program is noted imme-

diately, A large part of this is due to inflation, with some of It being

the result of the fact that «oat of the easy-to-build, low cost systems

were built during the first two stages and now it is necessary to attack

the more ooatly projects. As indicated In Table inflation Increased

the total costs for the four classifications of systems by about 25% from 197k

to 1975.

As there Is no overall supervision nor control of the 681

Administrative Committees operating the 753 rural water systems constructed

under the PNAiR, there are no consolidated records of oost» of operation and

maintenance of the systems, nor of the Income derived from those systems.

The only Information available is that a total of S/.5,376,000 has been

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

the cost of operation and maintenance of the system. An additional S/.3U>572,000

has been repaid toward the funds loaned to the communities toward the capital

costs of their systems.
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PERU
NATIONAL PLAN FOR RURAL WATER SUPPLIES

FUNDS INVESTED (1962 - 1978)
(CUMULATIVE - MILLIONS US$)

(INCLUDING CENTRAL OFFICE ADMINISTRATIVE COSTS)

26

STAGE I
323 VILLAGES
210.000 POPULATION
(INCLUDES SANITATION
PLAN IN JUNIN DEPT.)

STAGE II
602 VILLAGES
436.700 POPULATION
(INCLUDES NATIONAL
PLAN FOR DEVELOPMENT
AND INTEGRATION OF
THE RURAL POPULATION)

PER CAP COST - US20.1B PER CAPITA COST - US! 9.28

STAGE III
270 VILLAGES
280,000 POPULATION
PER CAPITA COST - US$43.47

PERUVIAN
GOVERNMENT
INVESTMENT

\

INTERAMERICAN
BANK LOAN FUNDS
INVESTED

20
USÍ-S/ . 26.82 US* -S/. 38-70

16

TOTAL INVESTED IN
RURAL WATER SUPPLY
PROGRAMS - NATIONAL PLAN
FOR RURAL WATER

10 - y 40%

5 -

1962 1MB 1970

World Bank 16697
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July 12, 1976

J
H M fallowing ooaasnt* ara basad cm obssrvations mads in saoh

at national, stata and looal lavais and ara racordtd as observations tad

not as «valuations. A reviaw will b« nada of that» observations, at the

end of the section, to determine what eonblnatloa of fautor* M M to

a»«t to tfa« noa*aa of a «at«r supply prograa and what factor* t«nd to

rvatrlot thla «noo««a.

In aaigr oountrlos in Latin iaariaa an attwipt la bolng nad* to

lnoraas* tha paroMitafa of paopla a«nr«d toy houaa oonnaotiona and r«d«o«

or aHalaat* tha «•• of jwbUo hydrants.

A oloa» ralatlonahip it aalntalnad batuwa* th» daalfn of doa and

tha offlo* r«apnulb3» for oparatlon and MilnUninfC of tto rural watar

aystM «o that adrantaca 1» taken of 0 and M «iparlMioa la deiJ^nUo* futura

•ystaaa (at natlonml laval). Ttia Monthly Matar bill 1M compoaad of thraa

ltaut

1. A watar rata baaad on aatlnatad coat of operation and

plus a paroaatag* of tha aatlmatad d»pr«oiatioci oost for tha

systa». the paraantaga naad la variad íro« «ystas to ayata»

to arrlT» at a Monthly wmtor rata whloh la wltlaln tha financial

oapaoity of tha Majority of watar uaars. (Tha paroantac»

•arias from 10% to 3OJÉ). Tha £m& to covwr dapraolation and

maioUNfeSAoa is kapt in a» aooount of tha Admlniatratlv»

Goanittaa.

2. An lisa to pay for tha oost of Installing a hovsa ocmnaotion

at th» rata of 45.00 for 100 months.

Many asthods ara balng usad to stlamlata tha majority of tha housa-

holdar fronting on tha distribution systaa to «ska «vquasts for thair



- 2 -

novae ocMMotlons* Ib* oentrel offloe mul* a epeoial pnrahaao at ooaaldoraKl»

aarlng of aaterlal required for houee oonnaotlon lnetallatlon*. Thia i t

lañad «o credit to the idalMatratlon GomttM for ««oh ayate* whloh 1A

turn allooatea material to eaoh hoaeeholder algutag a oontraot for a boot*

oooMotlon. Baople are urged to requeat their ooaneotlona while thm ajataii

la telnff built by b«ta< offarad * lotwr prla« *t timt t ia s . ia «ttwqpt ia

bolag nada to atlaol«t« ua«ra to k»*p tb»ir wwt«r mía p*id v» t« dato by

pwnaãlam, ratbar tha» tax dlaoonaacting Urn aatnrlo* tiiua «<"*-»i^»n won

oannaotlona la aarrloo and «voiding tha naad to «aks r«oonna«tiQM.
( • • • / - ? • •

in Adainiatratira Goamltt** la org«nliad for oaoh ayataji baforo

a projoot la uadartaloan. It al«M a ooatraot with VHASk imHoatlag too

raaprniaiMHty of oaoh. Tho amunt of the MmtMly wator b i l l la ia&eatod.

Iho Goanittoa la roapoaalblo for obtaining ami coordinating oonaanltr par-

tlolpation darlng the ocúatrufitlon of tha ayvton andar tha auporvlaioo of

tha PMUFR anginaar and iironotar and than for tha operation and "•*n**"-***

of tha ajataai «1th aoa» aupwnrlalon by a hoaXth lnapaetor team tha naaroat

hoapitaL or rogloaal haalth poat. lha Goudttoo acoounta aro roviowad by

thla lnapaotor In hla of floe orarr throo or four nontha. Tho Xaok of oloao

llalaon with tho idnlnlatratlTo (kwadttoo la raflaotod In tha larga par-

oontago of uaora who ara bahlnd In paying thalr uator billa (on tha ordar

of SOU).

Maftntoaaaoa and rap*lr« boyond the oapaoltjy of tha looal Adalniatratl

Ooandttoa ara oarriad out by tha auporvlalon of Sarrlooa JDapartaant of tha

oantral offioo by reqtuevt. fhara la me preventive Kaiatonanno progran.

It haa been «uggeated that an aaaoolaUon of AdnUHatraUve

Oaandttaea be foanad with aantal aaatinge to atlnvlata the Oonitteea to 1«-

pror» tha adelnlatretion of the t^wUm» for which they are reaponaible. Ihia

\
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oovld laad to training programa for — h w of tte ooaaltteaa, alao for

operation of tha aystaaa. It oovld prorid* a aaaaa for t te oantral offioa

to aalBtaln tetter ooataot with t te Ooaaittoas.

A oonaidarabla «took of oaat iron fittlaga «ad aatariala war*

obaarvad la daad atoraga teoanaa of a onanga to tha va* of IVC and asteatoa

oaaaat. Xhia avaaad aatarlal aaoald te lavaatorUd aad aa attoapt ateald te

aada to pat i t to «aw* aa*. poaalbl/ In urban ayvUaa wtera aaoa aatarlal

aar « t i l l te uaad.

A alapla, Talva-laaa, laaaqpaaalra, aaajr to oparat* filtration

plaat la telng dvtvlopad at M m and triad out oa « daaaaatratloa baal».

Saalyu» ooata* and raaalta ahould te nada available aa aooa aa poaalbla.

Ironotioa 1« oarrlad oat bj proaotara froa tha oontral offioa

working with «uxUllary pronotera «aalgnod to ladlTldaal projoota aa wall

aa through tha anginaara raapoaalbla for tha ooaatrmctioa of t te a/atoaa.

Binai aant ooavaalt/ partlolpatlon waa obaarvod la K M «yataaa umdar ooa-

•truotioa, alao la tte attltada of t te a«abar« of Adalniatrativa OoaalttaM

«ad of t te ooamanitlaa. (200 mmu, woaoa «ad boya of a populaUoa of 3000

aaaiatad at on* tlaa In baofcfilllag aa lafUtaatioa gallajr aa part of t te

participation of on* oonavnlay la t te construction of lta own water «apply

i.)



LIMA

120 Houses

Qravity ajrste» fro» a Spring.

COST JSTIMATg

Intake Structure

Storage Tank
(Repair Existing Took)

Chi orlnation

Distribution System

House Gonneotlona (120)

Trawiportatlao

Total

QEHBtIL UPSHS&9

Tech. Dlr*otiab & Adnin.

Promotion <t Oo—unity Organ.

Equip. Installation

Central Office Inapeotlon

Aooident Inouranoe and
Social Lam (60.72% of labor)

90 liter/oap/day

338I4

281 Oli

5091*

200

133062

11*i|D0

UèSJÊüêk

7533
60308

22070

300

192289

561*00

15000

33*

LABOR & MATBRIAL

I l r f *

$$ *

6% *

US*

stratiou
153,162)

353,899
67*

7391*0

31689

21126

105*01

TOTAL

DIRECT COST 0 7 9X3TSM
Administration (2li£ of direct cost)

100$

256.963
S/.787/1O6

1537»
Bar Capita oost S/.1057, 03$ 27.31 (based oa 197U cost)

Using 19£ of the estimated depreoiation costs, resulted ia a water rate of

S/20.00 per aonth, U3$ O*Uh per month.

Calculated 1976

DslAg 100^ of «be depreciation oosta would hawe gives a wetter ratfce of I / . U . 3 1 ,

r> ol. —



DEPT.
1995

VICHAIAL

IO

1113 VdO U tera /oap /day1781

wt~ MU. Wage - 3 / . 120

Deep wel l with e l e o t r l o a l l y operated puqp (using e x i s t i n g w e l l ) .

COST ESTIMATE (197U p r i c e s )

Puwplng Bqulpnent

Punp Houaea
3

Reservoir, 100 M

Elevated Storage Tank 60 M3

Conduction Line

Dlatr lbut ion System

Chlorlnatlon Equipt.

Houae Connections

Transportation

TOTAL

20,000

10,598

li7,5K>

110,963

3,308

263,255

800

23,520

375,116

26,787

8ii,ii57

332,l|60

13,i*58

U77,O7lt

1,200

92,120

52.000

25* 75)£

Teoh. Dlreotion tt Admin.

VromotXxm and Coam. Organ.

Kqulp. InataXLation Expense

Central Office Inspection

Accident Insurance and
Social Law*

(*Ad«inl- 270,81*9
atration

5** 561,011*) 96,732

116,078

77,385

291,1*3660 ,72* of labor

TOTAL

DIRECT COST 07 SX3TEM
(25* of direct coat)

1,93lt,636
100*

MM
S/.2,787,11i

2.226.1

Per Capita ooet 3/. 11*28, 03$ 36*90 (baaed on 197U coats)

Using 27* of the eatiaated depreciation ooata, resulted In a water rat* of

a/.óO.OO per «ooth, U3$ 1 .33 .



Calculated 1976

Uniu* 100JÉ of «aUMKtod depreciation would gire a vator rate of 3/.H6.U6,

US$ 2.59 p«r «oath.



LAHPIAN, CAUTA, LIMA

FOPOLATIOH 1975 1 9 9 5
«ra 1579Q1|0 ICfC

212 Bouses

Using existing intake structure

plant . (Crnisidaring 507)

COST ESTIMAIS

Sand Trap

Treatment Plant

Settling Basin

Slow Sand i n t e r

Valve Rouse

Chi nrlnatlon Soniip*

Distribution Qrstea

House Connections

Ftnoe Around Treat* Plant

Transportation

TOTAL

on a r iver

T̂ JftR

5,022

17,921

33,297

6,528

2,200

93,1*90

19,WiD

1,8liO

•

179,738
26*

80 liters/oap/dey

, gravity system with treatment

VTffffli-
21,621

1*1,396

85,660

30,018

1,300

213,1*81

76,11*0

U,600

37.500

511,716

GENERAL EXPENSES

Teoh. Dlraotion <c

Fromotion & Comninity Organ.

SaulDa Installation Smaiiaa

Cantral Of floe Inspection

Accident IDisurance and
Social Lam (60.72* of labor)

DIRECT COST OF AISTKH
Adainlstration

5*

TOTAL

3li,573 )

U1,U87 >

2 7 , 6 5 8 ^

109,137

,U5
100*

Depreciated value of existing systea
TOTAL DiaSCT COST

Ii82.329
1,282,920



Pw Capita oost a/.i5iÜ 09$ 39.07 (based on 1V7U oost). Using 11$ of th«

estiaated depreciation oosts, resulted in a water rate of 3/.25.00 per «oath,

U3$ 0,55 per aonth.

Oaloulated In 1976

UalüC 100% depreciation would result in a water rate of S/.71 .h¿, U8$ 1.59

per aonth.



ê

BAOAZAlf, REQUEMA, LORETO

POPULATION 1973 1993
"800 Í28O

122 Houses

C&lasati river intake» itasollne

elevated steel storage tank.

COSI ESTIMAIS (1973 nrices)

Caisson

Pump Hou8«

Pumping Equip*

Filter House

Pressure Filter

Cblorlnatlon Equip.

Conduction Line

Regulating Tank

Distribution System

House 0onneotions(122)

Transportation

TOTAL

âSNKRAIr KXPKNSBS

Tech* Direotioa it Admin.

Proaotlon and Coanunity Organ.

Equipment Installation Expense

Central Office Inspection

Accident Insurance and

100 liters/oap /day

driven deep well nunm. nreasure filter.

LABOR

30,083

8,968

10,300

17,573

30,000

3,000

1.855

150,000

106,729

•lU,^

373,11*8
17.5*

KAimiALS

116,100

19,295

117,800

W»,525

360,000

llU,000

U,056

750,000

i56,O6U

57,31<O

8U.000

1,753,180 2,126,328
82.5$ 100JC

LABOR & MATERIALS

1W*

6%*

$$*

w*

(*Adttliai- 297,686
stratlon

616,635) 127,580

106,316

85,053

226,575
Social Laws (60.72* of labor)

TOTAL

D1ÍÜSCT COST OF SÏSTEM
Adoinlstration (26$ of direot cost)

••.!>•••.



Per Capita cost S/29M, U3$ 76.00.

Using 2h% of the estimated depreciation coats, resultad in a ««tar rate of

4/72.00 per month US$ 1.60 per month*

Calculatod Ui 19/6

Using 100$ depreciation would result In water rate of S/.11*6.5, 08$ 3.26 per

aonth.

\
• ' • « * : • • • • • . . . . . •


