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PREFACE

It is with great pleasure that I present this report entitled
"Peru, Ventanilla district, Water Supply Project, Basic Design Study

‘Report™ to.the Covernment of Peru.

_This'rebortIembodies_the'fesult‘ef_a survey.Which was carried out
from September 18 to October 30, 1980 by a Japanese ‘survey team com-
missioned by the Japan'Internatienal Céoﬁeration Agency following the

request of the Government of Peru to the Government of Japan.

The‘survey team,'headéd by Dr. Toshihiko OgaYB;'had a series of
discussions with ‘the officials coucerned of the Government of Peru and

conducted an extensive field survey and data analyses.

‘I sincerely hope that this report will be useful as a basic

reference for development of the prOJECt.

I'Wish to exprese my deep appreciationeto'the officials concerned
of the Government of Peru for thelr close cooperation extended to the

Japanege team.

Harch; 1981

sl A

Keisuke Arita

: President
Japan International Cooperation Agency
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a--lack of drinking water. At present there isi






il ';-of 110 000 when complete.""‘ -

_y hills inland.ﬁ The area is made up of
sits 'Jurassic rock The rainfall

“is notic abme by its absencef,nd . ere is almost certainly no -

T"groundwater.n The area depends on water supplied from a groundwater .

.*:fsource located in Zapallal 30me a-km 'away tu the northweast,_,;

" f}The City Plan ”or Ventanilla provided residential, commercial

”'ﬁstxative zones and indicated a total population 

6 the ne_ requirements. The distribution__y"

s quite






"":>1nadequate:and”the Peruvian Government hav'? romrsome time before o
'";been considering using the water to be found in the Puente Piedra =

fCarabayllo area. 

_ The,PuenLe Piedra u'Carabayllo area is on the
"aright ‘hand ide of th;:Chillon River and is made up of alluvial

tpresen: governmen policy the facilitie% required are as follows.

7 f'well dia. ]::350mm el
o . : _‘depth -lOOm- B - )
"'9';ﬁpipes;5jw”.T  4" Su’r“n Of 9 550m

;WATER EXTRACTINGVFACILITIES deep wells

;ACILITIES

'f_fﬁpumpjng stations f5:7:’

':fi}?pipes 24",run of 7 550m.: i

ﬁ;ypressure reducing :
':tanks j__;5' 2






STDRAGEFAC"[LIIIES S

JF:EV_OOVm.cu reservoirs - 3
_ ' 12(tota1 capacity 6 000 m.cu )
'hf.. connecting pipes S 12" g 18“3
: o 'run of _' B 3 l30m._
*‘:;@BORIﬁGQfACI@ifiEé ffi'ff ::lftop head drive type boring
T ' ‘machine =1 off

._1,_rotary excavator::f
“'*wtanker lorry ~ 1 off

',f=j flift pumping test equipment
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1.1

SECTION 1 BACKGROUND AND HISTORY OF THE PROJECT

Background of'the'Ventanilla Water Supply Project

Ventanilla was originally planned as a new satellite clty
to the city of Lima to absorb the laters congested population.
It was built north of Lima in the midst of undeveloped desert.

_This new city includes in its plan industrial and commercial

districts and a city hall and schools, Ventanilla was also

planned as an ideal city, which would provide dwelling units

close to work areas, especially for those working at the fishing

”base and fish processing centre, being constructed west of

Ventanilla and its industrial and commercial districts.

In. 1961 .work on the olty started and in 1969 after reviewing
the: eity plan, Ventanilla was to. have a future populetion of some
110 000. However thlS interesting eity plan has not really
developed since 1969, and at present. the population is only about
25,000, This is due solely to the faet that the drinking water
supply to the city is inadequate.

Ventanillds water supply system was originally intended to provide
sufficlent water for all domestic. and industriel needs in the
area, and has even been enlarged. However, it has become evident
recently that the water sources used by the city are erratic '
and that the water supplied for domestie use is insuffieient,
making up. only 15% of the total supply. Understandably, people
are obliged to rely on water vendors to make up their needs, a

point that can not be ignored in regard to hygiene and economics.

It is thought that an ample supply of drinking water will enable

._the people of Ventanilla to lead healthier lives and more to

the point allow the city to develop and consequently fulfill

its_purpose.






1.2

History of the_froject
The project came about in 1980 because of a direct request from

the Peruvian Governmment to the Japanese Government to improve.

the drihking water supply to Ventanilla, a satellite city of

‘the city of Lima,

On‘r9ceipt_of the request, the Japanese Government sent the
YFirst Migsion" to Peru in July 1980 to look further into the

background of -their request and to examine the site conditions.

The present study was carried out in order to determine the most
appropriate‘plan, and has been based both on the results of the
first miésion's investigations and more detailed investigations

carried out for this_étudy.

Site investigatiqns-vere carried out in Septewber and October,

1980. The purpose of these was to determine suitable well discharge

locations, lock at equipment'nebessary to extract groundwater, and
also to work out the.mOStIrétiohal_wafer'distribution system for
the locality, and finally;'to establish the precise water supply
facilités'capable of coping with increased water demand. ‘To this

end, investigations in‘Véntanilla, Puente Piedra and Carabéyllo

included a site survey, topographical and geological surveys

together with a groundwater ahalysis.

In cénjuﬁction with this; extensive talks were held with all
concerned, and paét investigations and reports were looked over
to throw some light'on the hydrogeclogical conditions. Im

addition, &1scussions with E.S.A.L. staff and survey teams were

‘also held tb_eﬁaluate the ékisting water supply facilities and
- suggest ways for improving them.
‘Based on this fundamental data, the basic parameters in regard to

-a Waﬁer'supply master plan were'established, as were  the capacities

of the facilities and their locations.

At the saﬁe time, the availability of materials and construction

equipment wasg also“looked into, and the data necessary for

astimating the cdnstruction'costs was collected together.






Since November 1980, the design drawings have been prepared in
Japan, based on the results of site investigations. Design
calculations and cost estimates which are to form the basis of

detailed design work have also been done.






Table 1.1 INVESTIGATION FLOW CHART

PREPARATORY
" WORK

L

FIELD INVESTIGATION
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j
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SOTL, TEST

WATER QUALITY
ANALYSIS

EXAMINATION & SELEGTION
OF FACILITIES

BASIC CONDLTIONS

| FOR PLANNING

| o

SELECTION OF WATER

-| INTAKE

EXAMINATTION OF RAW
WATER MAINS (Route,
Methods, etc. )

EXAMINATION OF RESERVOIR
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RELATIONS
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BUTTION PROGRAME

POPULATION
DISTRIBUTION
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TMPLEMENTATION PROGRAM

 PLANNING OF FACILITIES

PREPARATION OF DRAWINGS
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1.3 Members of the Project

1.3.1

1,3.2

Japanese Mission Team

Pr. Toshihiko Ogawa

Dr. Taljiro Konishi

Mr. Hideo Tomita

Mr. Suenori Isayama

‘Mr. Kaoru Tomiyasu

{(Project General Manager)

Kyowa Consultants Co., Ltd.

(Geological Survey)
Kajitanl Study and Construction
Co., Ltd.

(Construcﬁioﬁ Plénning)

Kyowa Consultants Co., Ltd.

(Cost Estimation)
Kyowa Consultants Co., Ltd.

(Facilities)
Kyowa Consultanis Co., Ltd

Peruvian Government {at the time of the basic design survey)

(a) Ministerio de Vivienda y Construccidn

Ing. Jose Benavides Munoz

Ing. Pedro Sarmiento Polo

Ing. Carlos Forero Espinaza

- {b) E.S.A.L.

. Ing. Fernando Maduefio G.
Ing. Mario Bustamante Ramos
~ Ing. Baltazar Navarro

.Iﬁg. Fortunato. Lari

‘Pirector Superior

Director Adjunto a la Direccion

Superior

Director General de Obras

Sanitarias

Presidents del Divectorio
Director Gerente General
Gerente del Area Técnica

Gerente de Proyectos






(¢) Ventanlilla Project

Ing. Ernesto Petit Lecaros

Ing. Carlos Valenzﬁeia
" Ing. Jorge Kawazo Tdkuzo
Arqto..Julio Baba Nakao
‘Senora (Secretafia)

Chofer N

- 10 -

Director de la Oficina del
Proyecto Ventanilla
Ministerio de Vivienda y

Construceidn

E.5.A.L

E.S5.A.L.
Ministerio de.Pesquerfa
Vilma Rivera Valega

Fernando Choy






1.4

Schedule

Date

 Sep. 19 Fri,

Sep. 20 Saﬁ.

Sep. 21 Sun.

" Sep. 22 Mon.

Sep. 23 Tues.

Sep. 24 Wed.

Sep. .25 Thurs.

Sep. 26 Fri.

Sep. 27 Sat.

" Sep. 28 Sun.

Schedule

Narita - Lima
by JL and AR
flight

'In

In

In

In

In

In

In

In

In

Lima

Lima

Lima

Lima

Lima

Lima

Lima

Lima

Tima’

- 11 -

Event

Japanése Survey Team arrived

in Lima.

Visit Japanese Embassy and JICA

“0ffice for courtesy call.

Prepétations for a meeting.

Consultation among team members

about schedule,

Diséussiop with Minigterid de

Vivienda y Construccidn and

inspection of Ventanilla.

Study of hydrogeological condition.

Inspection of existing transmission

pipe line at Ventanilla and Zapallal.
Congultation between Japanese team
and Peruvian countefparts.

Study of existing facilities.
Preparations for data collection.

Study of past data (topographic
data by Ministerio de Pesquerfa)

Study of intake distribution at

Puente Pledra and Carabayllo.

Inspectioﬁ of the sites.
Sonting-of'collected Data,

Consultation among team members

about échedule.






Date

Sep. 29 Mon.

Sep. 30 Tues.

Oct. 01 Wed.

Oct. 02 'Thurs.

Oct. 03 Fri.

ch. O4-Sat.
Oct. 05 Sun.

Oct. 06 Mon.

‘Schedule

In Lima

In Lima

In Lima

In Idma

In Lima

In Lima
In Lima

In Lima

C - 12 -

Event

Consultation between Japénese
team and Peruvian counterpart

about location of intake.

Visiting ESAL Office.

Discussion with ESAL members.
Inspection of LIMA water supply’

works.

Inspection of Puente Pledra and

Carabayllo to determine of

~intakes.

Study of existing facilities.
Hydtdgeological survey at Puente
Piedra.

Consideration .of proposed report
by surveyors.

Decision to request Pr. Kuroiwa
to do topographic and geological

surﬁeys.
Softing of collected data.
Consultation among team members.

Study of the intake capacity -

and collecting pump.

Preparation and arrangement for

topographic'and geologic survey.

Inspection of Puente Piedra.






Date Schedule . Event
Oct. 07 Tues. In Lima Sorting and consideration
of collected data.
Hydrogeological survey at
Carabayllo,
Oct. 08 Wed. In Lima ' Sorting and consideration of
collected data.

Planning of proposed_facilitias;

Oct. 09 Thurs. ~ In Lima Planning of prioposed facilitiés.i

Discussion with a Peruvian archi-

tect about structure of P.C.Tank.

Oct. 10 Fri. In Lima DiscusSion with Dr., Kuroiwa and
Inspection of Puente Pledra and

Ventanilla,

Visiting ESAL and discussion
with ESAL member about population,

water demand and nevw water supply

system,
Oct. 11 Sat. In Lima RéconSiderétion of exidsting
' facilities.
Oct. 12 Sun, In Lima Constultation among team members.
'Oéf: 13 Mon., In Lgma Dr, Konishi arrivgd in Lima.

Inspection of Puente Piedra for

geologlical survey with Dr. Kuroiwa.

Oct. 14 Tues. In. Lima Dr. Konlshl and Dr. Ogawa visited
' the Japanese Embassy and JICA

Office on courtesy call,

Planning of proposed facilities,

- 13 -






‘Date

Qct.

Oct.

.Oct.

Cet.

Oct.

Oct.

Gct..

Oct.

Oct.

Oct.

15 Wed.:

16 Thurs.

17 ¥ri.

lS Sat.
19 Sun.
20 Mon.
21 Tues.
22 Wed.

23_Thhrs.

24 Fri.

Tn

In

In

In

In

in

in

In

"In

In

Schedute

Limé

Lima

Lima

Lima

Lima
Lima
Lima

Lima

Liwa

Iima

- 14 -

Event
Planning of proposed facilities.

Consultation between Japanese
Mission team and Peruvian

counterpart.

Visitiﬁg ESAL and discussion

about ¢apacity of new facilities

and. selection of equipment,

Discussion with Director Superior

Ing. Benavides.

Planning and drawing up to the new

water supply system.

Preparation and arrangements for

 progress report.

Analysis of collected data.
Consultation among team members,

Making out the.progreéé report

and drawing the facilities.

Making out the progress report

and drawing the facilities.

Making out the progress report

and drawing the facilities.
Making out the progress report
and drawing the facilities.
Estimation of construction cost.
Binding the progress report into

a book.

Estimation of construction costs,






~Data
Oct. 25 sat.
| Oct..26 Sun.
bct; 27 Mon,

Oct. 28 Tues.
Oct. 29 Wed. -
Oct. 30 Thurs

Nov. 01 Sat.

Schedule
In Lima
In Lima
In Lima

In Lima
In Lima

Lima - Los Angels

by AR flight.

Los Angels -
Narita by JL
flight.

- 15 -

livent
Estiﬁation of construction cost.
Estimation of construction cost.
Estimation of construction cost.

Discussion with Ministerio de

Vivienda y Construccidn.

Visits to the Japanese Embassy
and JICA Office on courtesy call.,

Stay in Los Angels in transit.

Departure for Japan,
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2.1

SECTION 2 OUTLINE OF THE VENTANTLLA DISTRICT

Location

Ventanilla is located about 20km north of the city of Lima, the

'capital of Peru. It extends OVer an area of about 9 sq.km, being

about 6km long from north to south and 1,5km wide from west to east.
Nearby is Callao, bounded by latitudes 11 51'20" and 11°57'20"
south and 1ongitudes 77°4%25" and 77 12' 00" West,

The only means of tranSportation to Ventanilla 1s provided by two
main”ﬁrunk rosds'from the capital, Lima. One runs through Callao,
then north up along the seashore, and the other is a panamerican

highway called the Carretera Panamericana.

Ventanilla is therefore considered to be extremely'well disposed

- as a satellite city_of_Lims in terms of transportation and its location.

2,2

2.2.1

Natural Coniditions
Topographipal_Features

_Ventanilla s topography consists of an alluv1a1 cone deposit with
its hlnterland surrounded by hills., The southwest part faces and
graduallyuslopes dowm to_tbe sea, The city itself rises from. 25
to 80m aboVe'sea-level'towards tﬁe northesst( It is enclosed 1n
the north by mounts Cerro Palb (330.8/m} and Cerro Orra (438, Om)
and from the northeast to the east by the mountains of the Cerro
Grade'(300f350m)5 the hinterland of the clty of Santa Rosa, and In
-the southean by'the'mountsinous region near mounts Seral Vila
(426.78m) and Cerro la Chillon (347.2lm), The southwest is exposed

to the sea._

The city area of Ventanilla has a gentle 510pe of 1 to 1, 5/ which
.becomes steeper, 6%, near the mountains,

The - proposed new. water source of Puente Piedra for the district of
,.Ventanllla, is located on the otherside of the mountains in the

northeast;.iﬂ}an allovialzplsis'extsnding on the right hand

side of the Chillon River.

- 16 -
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2.2.3

The plain extends northwards to the mountains topped by Cerro
Diego (1430m) and westwards to those topped by Senal Cerro Chillon

(534,56m) and it is enclosed in the northeast and southwest by

the Chillon River. -1t is an alluvial cone deposit formed by the

Chlllon River and rises between 100 and 250m above sea level,

Geological Features.

The geology of Vénténilla"and the nearby Puente Piedra comprises
df a baserock nade up of Jurassic and Cretaceous deposits,

Piroclastic and volcanic rocks, on which stand Quaternary alluvial

anemonoclastic and seashore deposits.

»

The area as a whole is classified into the following four major
categories,

1) The Veﬁtaniila'bistrict

'Ventaﬁil;a's topography consists of a gentle slope composed of
sand,gravel and sandhill deposits near the seashore and inland

‘of aremonoclastic rock.
2) The mountainous District to the North

'This‘district is mostly covered by mountains of more than 600m
in héight, including Cerro San Dieo (1430m) and Cerro Predas
(823.08m), made up of late Cretaceous deposits. The gentle slop~

ing area at the foot of .the mountains is of Mid-cretaceous

deposits i,e. Hifrandina, Marcavila, Pamplona and Atcongo layers. -

~3) The Mountainous District to the South

The mountainous district of ssuthern Ventanilla running in an
'éan-west'difectisn on the right hand side of the Chillon River
has SenalHCerrd Chilldn.(534{56m) in the north and Senal Vila
'(426H78m) in the céntref The district is very weathered in com~
parison with the mountainous area in the north. The strata is
| cdmpbsed of Puente Piendra layers belonging to the Jurassic and
Crefaéeoﬁs eras. The 10wer‘1ayers.extend'southeast and north-
-'wsSt around the mountainous area at the southwest limit of the
right hand side of the Chiilon River. The upper layers extend
to the west and southwest, and consist of various klﬂds of

—VOlC&ﬂlC rocks and dep051ts which have been dislocated and

deformed through movements in the earth.

- 18 ~






-4y The Plain on the right hand side of the Chillon River

This area is one-with'a’gentle slope from the northeast to
the south, and contains alluvial cone deposits formed by
the Chillon River. From Outcropo of basérbcks, obgerved
in places, the lower 1imit of the basetock is considered
to extend irregularly.-_Alluv1al.deposits COnSibting of
Clay, sand, and gravels are considered to have no horizontal
oontinuity.after-taking.into account the geological section
shown in ¥Fig, 2~4,_which.ohows 1érgé'ﬁorizOhtai variations

_.in'the'loyers. Although'the baserbcks'haveint been drilled
down to, their depth is considered to.bé between 150 and
250m (based on the results of the eléotfio prospecting

" survey),
2:2.4 Condition of the Chillon River

* The Chillog.giver originates in ihe Andes ﬁountaios and accompanies
a number of ﬁributaries flowing down from the northeast to the
southwest. Iho'river valley, running from upper to middle stream,
has stéep”narrow'teriain'on both sides, aﬁd is composed mainly of

hard rocks.

The area of the total water shed is about 2,226 sq.km with a length
of 118km, 1,800 sq.km of which is usually affected by rainfall.

The max1mum flow recorded in 1965 was 180.13 m.cu./sec., and the
minimum flow recorded in 1960 was 0.3 m3/sec. (measured at
Magdalena Bridge), The quaotity of available water is a potential
171,550,000 m.cu./year, with about 96,590,000 m.cu. draining off
in to the sea, The surface water flow of the Chillon River is
'used'for'agricolturéi'purposes, irrigating.ao area of some 12,000 ha.
In the new watér'basio of Puente Piedra, the water flows as surface
water for the period January~March every year, but for the peried

Aprilwnecember ie flows underground and judging from the groundwater
table, there is.no replenishment from the Chillon River to the

_groundwater during this period.
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2.2.5 Climatic Conditions

Ventanilla is located between latitudes 11 and 12 deg. south and
belongs to'the subtropical zone. However, there is very little
precipttation, glving mild weather.

The climatit factors which are dominant in this area are coﬁsist
of a cold current called the Peru Current, (Humbolt Current), :and
the Andes mountains, laying along the Pacific coast, with heights
" of more than 6, OOOm Accordingly, the wind blowing in from the
Atlantic Ocean 1s hindered by the Andes, resulting in the east
‘side being quite wet and the west side remaining dry.
.=(l)__2recipitation .
In the past 15 vyears (l966~75), oniy 348 days of rain have been
recorded " The total prec1p1tat10n being 122.7 mm with an annual
average of 8.2 mm. Seasonal varlations cause the rainfall and
_.pre01p1tat10n to be higher in winter than in summer.
.(Z)t' ‘emprature
The h highest temperature recorded in the summer season was 30°C.
with_é daily average of 20-22 °C,
The lowest temperature in winter was around 10 °C. with an daily
average of 16-17 °C. As for the yearly average, it is ‘about 16-
deg. C. with little variation.
(N H@midity and Preésure _
The average Humidity is fairly high at 82-85%, with only slight
seasonal variation. The atmospheric pressure isn't seen to

change much elth81, varying within 4 mb.

For most of the year, the plain is shrouded by fog and mist and cloud
reaching close to the surface of the sea. Because of thlS, vision is

severely restrlcted hampering the movement of ships.

According to the records at Lima International Airport, the south
wind have been dominant throughout the year for the period 1960-75.
'Tﬂe"averagé wind speed is about 5 m/sec and the maximum about 10 m/se
. .There are no tropical typhobn generating depressions,.and therefore,

the atmospheric conditions are quite stable.
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Peru’s.Andean mountains belong to the cirvcum-panpacific ecarthquake
belt and together with Chile and other such areas, are well known for
their earthquakes. During the period 1913-63, earthquakes with a
magnitude of more than 7.5 occurred no less than 12 times, among

which the biggest in 1942 was of wmagnitude 8.1,

2.3 Social Conditions

2.3.1

2,3.2

2.3.3

Pbpulatioﬁ Distribution

Ventanilia was established in 1961 by the Minigterio de Fomento,
as a satellite city of the capital, Lima. However, its develop~
ment 1s presently at a standstlll beaause of the shortage of

drinking water. A census in 1972 gave the population as 16,000.

. Although the present population is now estimated to be 25,000, it

must be remembered that the planned population was intended to be

110,000 in the review of 1369.
Land Use

The Ventanilla City Plan divides areas into residential, commercial,
industrlal and administrative zones.

The residential zone is in turn d1v1dee into sectien Al to A5, B,

¢, D1 to D3 E and F. However, at present there has been no develop—
ment except for one. part of A and D and part of the 1ndhstrlal zone .

The commercial and administrative zone vemain ds yet undeveloped.

Industrial Development -

.One purpose of the City Plam vas to establish a city structure that

placed work areas near dwelling areas. To this end, there was a
positive drive to attract 1ndustr1es to the area and so far there is
a Toyota car factory, fishing net factory and fish oil processing
piant in operation., In addition, there is the La Panpilla oil

iefiﬁery ih the south of Ventanilla and at the mouth of the Chillon

jRiver, and 1ndustrlal belt to which people commute.

“The present_indusﬁrial_deveiopment plan allows for e?pansion of

' iﬁdustrial'estates'within the city, and includes a plan to construct

a2 Fishing base west of Ventanilla along with a Fish processing centre.
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2.3.4

2.3

Water Supply and Sewerage
1) Water Supply

Ventanilla's water supply system was originally designed
to supply_watef to consumers from three deep wells af
Zapallal,.by_way of distribution and storage facilities.
HoWevér, the inhabitants of Ventanilla are facihg the prospect
of an extreme water shortage due to the limited capacity of
the preséﬁt water source, At the moment, the water supply is
oﬁlYIISZ of the estimated water requirement, with a daily
' sqpéiy period of only several hours. The people therefore
'supplement the watér by either storing it buying it:from

tanker lorries.

The system was handed over by the Minlsterio De Vivenda y
'Construcc1on to the Lima Water and Sewerage Corporation (E.5.A.L.)
in July 1980. Since then, E.S.A,L. Has been in charge of

running the system,
2)  Sewerage

The sewefage system is largely completed in the areas which have
so far been developed in accordance with the city plan. Drained of
sewage is collected in lagoons on the outskirts west of Ventanilla,
and susequently treated. It is then used for agrlcultural PUrposes.
Sludgé produced in the course of sewage treatment is used to enrich
and improve the soil in the desert region. 1t can be said, that
the water from the supply is completely recycled. As a result

of thesa efforts, areag which have previously been barren are

now producing a variety of crops such as zlfalfas, corn, wheat

and some fruits etc.

‘City Plan

Ventanilla, 1ocated 25km north of Lima, was planned in 1961, as =2

satelllte city of the Lima-Callao metr0p011tan area. (present popula-
tion about 5 million). Later the plan was reviewed in 1969 and
restructured to accomodate a population of 110,000, By the Lima

Plan, the population was to be 220,000, based on the assumption that
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cbnsfruction of housing along with intensive land development
materialiseéd. . Both of which depended on the water supply being
realised through the Mantaro’ PrOJect.

The:Ventanilla City Plan is recognised as that of a new town
aCCOmodéting'dwélling and working area within the city and also
includlng industrial and commercial areas in addiLiOn to incorporat-
ing the oil refinary base between Callao and Ventanilla and the

northwestern fishing dlstrlct4

The planned land uge provides for a residential area of 408 ha.,
-;and 1ndustr1a1 area of 160 ha., a commercial area of 16 ha., and
a publlc ut;llpy area of 28 ha., giving a total planned area of 612
ha. ‘Of the above, 155.5 ha, of the residential area and 40 ha, of

the industrial area are in use.

-The'prgéent poﬁulation in developed éreés of &4 and D togerher with

: peopie living in suriounding areas glves a population of ZS,QOO.
The-peéplé in A and D districts live in low height houses (about
Z;SSC_in number) and the number of people per house is 7415, 9.1 persons
on averége. . Accordingly the residential density is about 150 people
per ha§ The figure is comparatively high in an area where low helght
-housiﬁg is_préddminant, which indicates & tendancy to big family
units, COnsidering the type of housing and the Family structﬁrg in
tﬁe'area, the density of 150 people per ha. is thought unli?ely to
change in the near future. Therefore a pOpulatlon increase of about
15, 000 people 1is expected in areas A3, A5, B, Dl and F vhere residen-
tlal dgvelopment is now being planned. Hance .once these houses

reach complefion in 1987 the populatioﬁ is expected to be about 40,000,

~ 25 =
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3.1

3.1.1

3.1.2

SECTION 3 ESTIMATION OF PLANNED WATER DEMAND

Planned Service Population

Approach to estimating Future Population

According to the request from the Peruvian Government submitted

through the Japanese Embassy in JanuaryA1980, the present population

of Ventanilla is 25,000 and the likely future population 40,000,

In general, projections of future populations are made bhased on past
trends of.population increases, taking into account developuent
plans preparéd.for the areas. Naturally the present mission tried

to coilect.such data, but it was found that there wasn't anj relevant
to the past population trends except for a census in 1972 which gave

the population as 16,784,

It therefore seems difficult to project aﬁy future population by

this method, and even if it weren't it might be inappropriate to do

.s0 in this particular regiom when water has been in short supply.

This water shortage has prevented the development of commerce and

industry as well as failing to attract permanent settlers. The projec-

pion therefore will be based on the future developmenr plans, taking

into consideration the present population.
Present Population and Future Plans

Fig, 3.1 shows the planned land use and population distribution for
Véntanilla. At present, péoplé are seen to occupy five zones, i.e.
AL, A2, part of A3, A4 and D2 with a total of 23,320 ishabitants.

In the future when water will be available in suffiéient quantities,
zones AS; B, D1, F and part of A3 are planned as residential with a

population of 15,000.

As to areas C, D3 and E, they are to be developed under a long

range plén."However, at the moment the contents of this plan

_are not clear and therefore, settlement of people in these areas

is nﬂt’fofseeﬁ'in the next ten years, A summary of the above is

shown in table 3.1.
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Fig. 3.1 DISTRIBUTION OF POPULATION
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Table 3.1 Population Dispersion by Area

Area bopatation | meremse Total  Remarks.
A-1 4,950 - 4,950
A -2 8,095 - 8,095
A-3 1,500 1,500 3,000
A4 4,200 - 4,200
A -5 - 4,950 4,950
B - _2;550' ‘2,5507_
D -1 - 4500 4,500
D <2 4,575 - 4,575
¥ - 1,500 1,500
ZAPALLAL 1,680 - 1,680 *
TOTAL 25,000 15,000 40,000

=

Water is supplied since the water source is available at

Zapallal,
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3.1,3

3.2

3.2.1

3.2,2

3.2.3

Planned Year for Completion

Plenned year for the present study will be determined in 1987,

based on material to be. provided hy the Government of Peru.

Planned Sﬁpply‘Aﬁount

Unit Demand

The general practice in Japan when determining the water demand of
a pertichlar:town is to.ahaiise the existing water consumption '

taking into account its singularities. Then,to establish the unit

‘consumiption for each catergory of use., In Peru however, E.S.A.L,

gives the average daily demand per capita to be 300 litres eﬁd the
maximum daily demand per cepita to be 1.3 times this, and hourly
maximum demand per capita to be twice the maximum daily demand per

capita.

Therefore, in this study, estimations are based on the above.
Planned Maximum Daily: Demand per Capita

300 litres/cap/day x 1.3 = 390 litres/cap/day

_PlenneH'MaXimum Daily Demand

For domestic use, then

0.39'm;ou./cap/day x 40,000

il

15,600 m,cu./day
= approx,18l litres/sec

For-COmmercial and industrial areas and public facilities.

Of these non-domestic uses, 1ndustr1a1 use is the: largest.
At present . there are car and textile factorles in Ventanilla,

"which together with other industries require a water sopply of

4 000 m. cu./day (about 46 litres/sec). At the moment there are

" no definite plans as to what factories will be opened, however,
if the water problem is solved then industrialization will be

'accelerated, especially as .there are already trunk roads,

creating a Ierge indusﬁrial estate,

- Although the waﬁer_demand for'industriel use can not be estimated

as for domestic use, E.S.A.L."'s report "Abastecimiento de Agua
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Potable Ala Giudad" in which a study on industrial areas features,
inditétes that the future requirement will be about 73 Litres/seé,
approximately 6,300 m.bu;/day; Therefore, the total water demand

including domestic use is estimated tb_be H

[

181 litres[sec + 73 litres/sec = 254 litres/sec .
' 21,950 m.cu,/day.

Table 3.2 shows the planned service population and the planned

supply amount up to the planned year.
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4.1

SECTION 4  EXISTING WATER SUPPLY FACILTTIES

History of the Ventanilla Watef Supply System

The Ventanilla water supply system was planned and implimented in
1961 by the Ministerio de- Formento under the city development plan.
The. system started initialy with the construction of two deep wells

_(gotal discharge 120 litres/sec) at Zapallalj a water reservoir,

No. | , (1, 000 m.cu.) at Ventanilla, and a water main to connect

the water source with the reservoir. This wae followed with the
construction of reservolr ﬂo. 2 (1 000 m.cu. ) and éistrlbution
pipellnes from the reservoirs to housing area A and to the industrial
and-commerc1a] districts, establishing a series of intakes and
distributlon fac111t1es.: Latef COnstfuotion of reserﬁoir'No. 3
(2,000 m.cm. ) and plpellnes to supply the SOutherly 81tuated housing

area D ‘was carrled out,

Since then, another deep well at ?apalla, making three wells in all
and accompanying pipelines have been added to the system based on

the augumentatlon plan 1mp11mented by the Ministerio De Vivienda in

11970,

However, due to the fall in the groundwater table, and troubles with
intake facilities, it has been difficult to get the water necessary.
to meet the requirements of Ventanilla, leaving the inhabitants to
worﬁy about the lack of this vital necessity and has in addition

broughf city;development to a standetill.

During this time the Ministerio De Vivienda_change& its name to the

Ministerio De:Viﬁienda Y Construccion, and with the cooperation of

the Mlnisterio De Agricultura who were in charge of groundwater
development rlghts, carried out 1nvest1gatlons to try and locate new

water sources to allev1ate Ventanilla's shortages.

As a result of_their endevours; new‘sources were found to be available

~idn aédietrict loceted.okm_east of Ventanilla and a further 3km north-

east  of Puante Pledra.

Based on - taking ‘and dlstrlbutlng water from this source, a new plan

was proposed, However, this plan has hot so far been realized, due
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