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The Japan International Cooperation Agency (hereinafier referred to as "JICA"), at the official
request of the Government of the Republic of Honduras, dispatched the preparatory study team
(bereinafier referred to as "the Preparatory Team") headed by Mr. Yoshiki OMURA from August 19 1o
September 7, 1999 to discuss the Scope of Work on the technical cooperation for the study oo water
supply system for Tegucigalpa urban area in the Republic of Honduras (hereinafier referred to as "the
Study™).

The Preparatory Team had 3 senes of discussions with the Hondurza authonties concerned
such as Minmstry of Technique and Intemational Cooperation, and National Service Authority for
Water Supply and Sewerage (hereinafier referced to as “SANAA”).,  The list of those who attended

these discussions 15 shown in the ANNEX .
This document sets forth main items discussed.

MAIN FOCUS OF THE STUDY

Both sides agreed that the study should focus on the following items:

» Norn-revenue water reduction program,
»  Urgent water sources development plan to mest the water demand in dry season,
» Management improvement for financial autonomy, and

> Optimization plan of water supply system operation.

Both sides agreed that water supply service area for the year of 2015 would be within the
projected urban area of Tegucigalpa D.C. and include some of the “developing communities”. The

proposed service area would be defined precisely at the tme of formulation of planniag framework for

the master plan.

The Honduran side suggested the Guacerique river and the Sabacuante siver as potential water

sources for urgent development.

4. COUNTER PART TEAM

Both sides agreed to cacry out the Swudy as a joint project by a Japanese study team /"’"'/
(heremafter referred to as "the Study Team") and the counterpart team so that the technology transfer

would be efficiently implemented. The counterpart team shall consist, at least, of those who are

(- ij/

~

—124—



responsible for the following areas or fields:

»

V V¥V ¥V Y
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VWV ¥V ¥V V VY

Y v

Water supply planning (Leader),

Water supply engincering,

Water resource development,

Hydrology,

River engineenng,

Dam geology,

Non-revenue water / Leakage water (pipeline),

Water facility planning and operation

Accounting,

Admunistration,
Hydrochemustry,

Social issues (including WID),

Matural environmental studies, and

Civil engineering (design / cost estimaton).

5. . REPORTS

The Honduran side requested the Preparatory Team to prepare reports also in Sparush with

the following number of copies. In case any divergence arising from the interpretation, the Euaglish

text shall prevail.

X

wov

>

Ty

&

Inception report 20 copies
Progress report 20 copies
Intenum repost 20 copies
Draft final report 20 copies
Final report 30 copies

The Preparatory Team answered to convey the request to JICA Headquarters.

The Honduran side agreed that the final ceport should be open to general public,

MULATION OF STEERING COMMITTER

Both sides agreed that Honduran side would organize steering commuttee for the Stady with

the aim of smooth implementation of the Study.

Tentative member list of the steering commuttes 15 as follows:

A\

YV ¥V ¥

SANAA(Chairpersomn),

Ministry of Natural Resources and Environment,
Minstry of Public Works, Transportation and Housing ,
Ministry of Health, ?ﬂ
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» Ministry of Technique and International Cooperation, and
» Teguagalpa City Authonty.

2. UNDERTAKING OF THE GOVERNMENT OF HONDURAS

The Honduran side fully uaderstood its undertaking(s), which was explaned by the
Preparatory Team.

The Preparatory Team requested Honduran side to prepare an office for the Study Team in
SANAA and appropriate number of vehicles with drivers. SANAA confirmed that it would provide
one vehicle with a ddver and fuel and a furnished office space to accommodate, at least, 15 people with

telephone line (International Direct Call) and airconditioning,

The Honduran side requested the Preparatory Team to give training to counterpart pessonael

in japan. The Preparatory Team agreed to convey the request to JICA Headquarters.

submission of Draft Final report. The Prepatatory Team agreed to convey the request to JICA

Headquarters.

10.  OTHERS

The Scope of Work and the Minutes of Meetings were prepared in both Eanglish and Spanish.
In case of any divergence adsing from the interpretation of the above-mentioned documents, the
English text shall prevail. .
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(ANNEX)
Attendants List

[HONDURAN SIDE]
Ministry of Technique and International Caoperation (SETCO)
Mz, Moises Starkman Pinel Minister

Ms. Guadalupe Hung Pacheco Vice-Minister

Ms. Casta Alicia Mesiao Official of Intemational Cooperation

¢ Supply and Sewerage SANAA)
Sub-General Manager

Author

Mz, Gustavo A. Agudar L.

Me. Marcio Rodriguez Deputy Director, Planning Division
Mr. Jogge David Falope M. Drinking Water Coordinator, Planning Division
Mz Walter Pavdn Director, Water Basin of San juancito-Picacho
JAPANESE SIDE
[ Study
Mr. Yoshiki Omura Leader
Ms. Kayo Minagawa Study Planning
Mr. Kazuo Tani Water Supply System
Mr. Motoo Nagura Water Resource Development / Envizonment
Mr. Osamu Nakagome Water Supply Facility
Ms. Atsuko Yoshikawa [nterpreter
JICA Honduras Office
Mr. Takayuki Ando Sub-Director
Mzr. Kazuhiro Tambara Program Officer
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MINUTA DE REUNIONES
PARA EL ESTUDIO
DEL
SISTEMA DE ABASTECIMIENTO DE AGUA
PARA
EL AREA URBANA DE TEGUCIGALPA
EN
LA REPUBLICA DE HONDURAS
ACORDADO ENTRE

EL SERVICIO AUTONOMO NACIONAL DE ACUEDUCTOS Y
ALCANTARILLADOS (SANAA)

LA SECRETARIA TECNICA'Y DE COOPERACION INTERNACIONAL (SETCO)
Y LA AGENCIA DE COOPERACION INTERNACIONAL DE JAPON

Tegucigalpa, MD.C., 2 de septiembre de 1999

Ing. Aumberto Puerto - Sr. ¥Yoshiki Omura

Gerente General \ Jefe

Servicio Auténomo Nacional Equipo de Estudic Preparatorio,
De Acueductos y Alcantarillados Agencia de Cooperacion
(SANAA) Internacional de Japon (JIC A )

r

Gr & g

Pinel

Mifiistro

Secretaria Técnica y de Cooperacién Internacional
(SETCO)
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PRIMFER BORRADOR 990830

MINUTAS DE REUNIONES

‘La Agencia de Cooperacién Internacional de Japén (de aqui en’adelante nos referiremos como JICA),
ante la solicitud oficial del Gobierno de la Repiblica de Honduras, envié el Equipe de estudio
preparatorio {de aqui en adelante nos referiremos como “El Equipo Preparatoric™), dirigido por el Ing.
Yoshiki OMURA. desde el 19 de Agosto hasta el 7 de Septiembre de 1999, para discutir el Alcance de
Trabajo sobre la cooperacidn técnica para el estudio del sistema abastecimiento de agua potable para el
area urbana de Tegucigalpa en la Reptiblica de Honduras (de aqui en adelante nos referivemos como “El

Estudio™}.

El Equipo Preparatorio tuve una serie de reuniones com las autoridades concernientes de Hondwras, tales
comio: La Secretaria Técnica v de Cooperacidn Internacional v El Servicie Autdnomo Nacional de
Acueductos v Alcantarillados (de aqui en adelante nos referiremos como “SANAA™). En el ANEXO, se

muestra la lista de las perscnas que asistieron a estas reuniones.
Este documento contiene principales items hablados en las reuniones.

1. EL ENFOOUE PRINCIPAL DE EL ESTUDIO

Las dos partes estan de acuerdo que El Estudio debe enfocarse en los siguientes aspectos:

5> Programa de disminucion de agua no contabilizada

» Plan de Emergencia para ¢l desarrollo de las fuentes de agua para satisfacer las demandas de
agua petable en verano,

> Mejoramiento de administracion para la autonomia financiera, y

» Optimizacién de la operacidn del sistema de abastecimiento de agua potable

1L AREA DE ABASTECIMIENTO DE AGUA POTABLE

Las dos partes estan de acuerdo que para el aflo 2015, el 4rea de abastecimiento de agua potable

sera deniro del 4rea urbana de Tegucigalpa, D.C., incluyendo algunos de los “Barrios en
desarrolio”. El 4rea de servicio propuesta serd definida en el momento de formular el marco de

planiﬁcaéién ;Sara el Plan Maesiro.

. AREA POTENCIAL PARA EL DESARRGLIO DE FUENTES DE AGUA

La parte de Honduras sugiri6 los Rios Guacerique y Sabacuante como fuentes potenciales para el

desarrollo de emergencia.

-
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IV. EQUIPO DE CONTRAPARTE

Las dos partes estan de acuerdo con llevar a cabo el Estudio como un proyecto conjunto enire un

Equipo de Estudio Japonés (de aqui en adelante nos referiremos como “El Equipo de Estudio™),

y el equipo de contraparte, de tal manera que la transferencia de tecnologia se haga

eficientemente. EI equipo de contraparte consistird, por lo menos, en personas responsables de

las siguientes areas o campos:

>
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Planificacién de Abastecimiento de Agua

Ingenieria de Abastecimiento de Agua Potable

Desarrollo de los Recursos Hidricos

Hidrologia

Ingenieria en Rios

Geologia de Embalse

Agua no rentable econémicamente / cubriendo el componente de “fuga” en el acueducto
Planificacién y Operacidn de las instalaciones de agua potable.
Contabilidad

Administracion

Hidroquimica

Temas Sociales (“Mujer en desarrollo”, inclusive)

Estudio del Medio Ambiente Natural, e

Ingenieria Civil (disefio/ estimacidn de costo)

yv. REPORTES

La parte de Honduras solicité al Equipo Preparatorio preparar reportes también en espafiol con el

siguiente nimero de copias. En caso de que surgiera alguna divergencia en la interpretacion en

los reportes, el texto en inglés debe prevalecer

»

Y V ¥V V¥V

Reporte Inicial 20 copias
Reporte de Progreso 20 copias
Reporte Intermedio 20 copias

Borrador del Reporte Final 20 copias
Reporte Final 30 copias

VL FORMULACION DEL COMITE DE COORDINACION

Las dos partes estan de acuerdo que la parte de Honduras organizara el Comité de Coordinacion

para el Estudio con el objetivo de facilitar la implementacién de El Estudio.

La lista tentativa de los miembros para el Comité de Coordinacion, es la siguiente:

>
>
>
>

>

SANAA (como Presidente del Comité)

Secretaria de Recursos Naturales y del Ambiente (SERNA)
Secretaria de Obras Publicas, Transporte y Vivienda (SOPTRAVI)
Secretaria de Salud Piblica, y

~
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COMPROMISO DEL GOBIERNO DE HONDURAS

La parte de Honduras ha entendido perfectamente sus compromisos a asumir, que explico el

Equipo Preparatorio.

El Equipo Preparatorio selicité a la parte de Honduras que prepare uga oficing para el Equipo de
Estudio en el SANAA y un nimero adecuado de vehiculo con motoristas, SANAA se
comprometié a proveer un vehiculo con su respectivo motorista y combustible: y una oficina
amueblada con la capacidad para 15 personas con linea telefénica (con salida para ilamadas

internacionales) y aire acoudicionado.

ENTRENAMIENTQ DE PERSONAL DE LA CONTRAPARTE EMN JAPON

La parte de Honduras solicité al Equipo Preparatoric dar un entrenamiento al personal de la
contraparte en Japén. Fl Equipo Preparatoric acordd en dar a conocer la solicitud & la Oficina

Central de JICA.

SEMINARIOQ DE TRANSFERENCIA DE TECNOLOGIA

La parte de Honduras solicité al Equipo Preparatorio organizar un seminario, en el momento de
1a presentacion del Borrador del Reporte Final. El Equipo preparatorio acord en dar a consoger

la solicitud a la Oficina Central de JICA.

OTROS

El Alcance de Trabajo v las Minutas de Reuniones fueron preparados tanto en inglés como en
espafiol. En caso de que surgiera alguna divergencia en la interpretacidn de los documenio

arriba mencionados, el texto en inglés debe prevalecer.

-
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ANEXO

LISTA DE PARTICIPANTES

POR PARTE DE BONDURAS

Secretaria Técnica v de Cooperacién Internacional (SETCO)

Lic. Moises Starkman Pinel Ministro

Lic. Guadalupe Hung Pacheco Secretaria Adjunta

Lic. Casta Alicia Mesiac Directora de Ia Cooperacién Internacional

Servicio Auténomo Nacional de Acgeductos v Aleantarillados (SANAAY

Lic. Gustavo A. Aguilar L. Sub-Gerents General

Ing. Marcio Rodriguez Gerente de la Division de Planeacién

Ing. Jorge David Falope M. Coordinador Agua Potable, Division de Planeacién
Ing. Walter Pavén Jefe del Departamento de Cuencas

POR PARTE DE JAPON

El Equipo de Estudio Preparatorio de JICA

Ing. Yoshiki Orura Coordinador

Ing, Kayo Minagawa Planeacion del Estudio

Ing. Kazuo Tani Abastecimiento de Agua Potable

Ing. Motoo Nagura Desarrollo de Fuentes de Agua/ Medio Ambiente
Ing. Osamu Nakagome Instalacion de Abastecimiento de Agua Potable
Lic. Atsuko Yoshikawa Interprete

Oficina de JICA en Honduras
Ing. Takayuki Ando Vice-representante de JICA en Honduras
Lic, Kazuhiro Tambara Director de Programa
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Ministry of Technique and International Cooperation (SETCO)

Mr. Moises Starkman Pinel Minister
Ms. Guadalupe Hung Pacheco Vice-Minister
Ms. Casta Alicia Mesiao Official of International Cooperation

National Service Authority for Water Supply and Sewerage (SANAA)

Mr. Gustavo A. Aguilar L. Sub-General Manager

Mzr. Marcio Rodriguez Deputy Director, Planning Division

Mzr. Jorge David Falope M. Drinking Water Coordinatoer, Planning Division
Mr. Walter Paven Director, Water Basin of San Juancito-Picacho
Mzr. Carlos Reconco Administrative Department Assistance

Mr. Allan Amagon Director of Public Relations

Mr. Tomas Enrique Amadar A. Water Quality, Los Laureles water treatment plant

Inter-American Development Bank (IDB)
Mr. Sergio L. Dearnbrosi Sector Specialist, Honduras office
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ANSWER TO THE QUESTINARY PART-II

The Study on Water Supply System for Tegucigalpa Urban Area
in The Republic of Honduras

Al

The City Tegucigalpa is the capital of the Republic of Honduras. Currently it has a
population approximately of one million people. Population growth has increased very fast
in the latest years, and so has the water demand. The last study done to the city’'s master
plan was on 1989, therefore, an up-dated review is necessary, in order to let the SANAA
provide the lack of supply and also to plan future facilities regarding target vear 2013 We
consider that Japan's experience on the field will let us supply the necessity by the
elaboration of a full study counting with SANAA collaboration. The lack of economic
resources for this kind of study with own Institution funds has moved us to make this
application for non- refundable technical cooperation.
In Tegucigalpa , the Japanese government has already started its valuable support for the
solution of water problems by the developing of water supply projects to the slums and also
with the basic study for the rebabilitation of the City’'s drinking water system. Therefor, its,
expected to count with Japanese and for this master plan that will lead to take better

decisions for future choices of the City’'s water supply.

1) This plan appears in the Master Plan elaborated in 1989 by RCEOM-Castalia
Enterprise.

Z) Attached copy of the preliminary document prepared by Kyowa Consultants Co. Ltd.

3) See attached document by Mayer-conash and Camp. Dresser & Mackee Int'l.

4} See attached cope of Plan Master document 1989.

53} Currently there is a proposal of the Natural Resources Ministry to update the current
water Law that will establish a modern legal basis as well as technical and
institutional for the management of water resources the cﬁrrent laws and regulstions
are ;

 Honduras Constitution, decree- law Number 131 from Jan. 11 1982

* Water Laws from August 1%, 1927

- Municipalities Law from June 8™ 1993

- Environmental General Law and 1** General Regulation from March 19* 1992

* Agriculture Development and Medernization Law from Nov. 14™ 1966
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- Sanitary Code Jan 19* 1906
 Civil Code
© SANAA'S Constituent Law, decree-law #91 April 26™ 1961

- National technical Rule for drinking water quality Oct 4" 1995

Also exist complementary Laws regarding water use in activities such as fishing,
merchant nary and forests. Another Decree laws have for specific objective the
creation of protected areas among the country, according to the following cathegovies :
- National Parks (12)

- Life refuges (18), - biclogic reservoirs (21)

* Biosphere reserve (1)

© Cultural Monuments (2), - Natural monument (1)
- Forest reserves (4), - Water production zone (1)

+ Multipurpose uses ovens (1)

6)-a. See attached photocopies of;

7

- Environmental procedures and laws basic guide by the Environment Public

Prosecutor Office

 National Waters Exploitation Law

< SANAA Constituent Law

* Honduras Sanitary Code

© Agriculture Development and Modernization Law

- Municipalities Law and its regulations

- b

- Electric Energy National Enterprise (ENEE ) ; hydraulic energy production

© Water Resources General (D.G.R.H.); coordinates water use for irrigation of

agriculture activities responsible for drinking water supply for domestic and industrial

users

© SANAA

¢. See attached cope related to La tiger National Park

Environmental legislation for waste water discharge ( see attached copy )

C- 1.

1y

See attached cartographic sheets, topographic maps

- Tegucigalpa and surroundings scale  1:50,000 4 sheets

- Tegucigalpa metropolitan area scale  1:10,000 4 sheets

Hydro-geological map of Honduras central zone scale 1 : 30,000
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3)
4)

6)
)

4)

6)

a)

b)

Map no. 2 also contains this information

Provided by National Geographic Institute

See attached information proved by SANAA's river basin unit

Ditto #5

Road are shown in cartographic sheets of #1

- 2.

See attached date provided by Basins Department hydrology unit

See 2 diskettes with precipitation date of several seasons in the project’s area

There is a small unit that collects and process data within the river basin department

of SANAA where exist information related to rainfall and water flow of some rivers in

the projects area. See attached available information

See maps of C- 1

See attached existing information

See attached document diagnosis of Honduras Water Resources

See attached available information

Corrently all information available it's about quality of raw water from the rivers that

come to treatment plants

Darms lists and locations are better seen in 1989 Master Plan

- 4.

See attached information obtain from the document :

" Basic design study for the project of water supply to Tegucigalpa’s original districts

Kyowa consultants

8 volumes copies from the document: = Project : 1 Chile mountain sources and

ground water incorporation for Tegucigalpa’'s water supply

-4.b) (cont.)

Final report

No.1
No.2
No.3
No.4

No.5

Meteorology and surface Hydrology

Geology

Wells inventory

Economic - Technical Report ( Annex 3/A)

Economic and hydraulic calculations of supervising network
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No.6 Drills and pumping test

No.7 Drills and pumping test annex 5/A, wells data

D- 1.
4) Answers from 1-1) 1to4 see attached information obtained in the document :
Honduras hydraulic Resources diagnosis.

5) It's no probable that any major problems will come out.

D- 2.
1) We don't have that information.
2) Ditto.

3)  This information it's inside the document.

4) 1989 Master Plan elaborated by BECEQM.

5) This information is contained in answer of letter B number 5 and 6 of this
questionnaire

6) It's not probable that any major problems will come out, however, water for human

consumption has priority in the country's legislation.

D- 4.

1 COPECO Contingency Permanent Cornites

E.

¢; Environmental and Natural Resources Secretary : SERNA
F

1)-b. This information is shown in answer letter B number 5 and 8 of this questionnaire

2) See attached information provided by Human Resources Department of SANAA.

(2]

) See attached information provided by Finances Department.

G.

1) During the summer there is a rationing plan in the city water supply due to the lack of
water, specially in the upper parts.
Nevertheléss some, areas have deficiency in the service, also some others have a
continuos full time service. See time table where locations and number of service hours
and described.

2)- a. There is no data of leakage percentage, but according to some consultants,
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estimations go between 40, 45. See attached copy of a 3- month report of broken

pipeline repaired along the city.

b. SANAA has developed a Pilot Plan in the south of the city and target is to obtain on

the research areas a leakage under 15 m*® /h/km which is equivalent to a 20 %

of leakage. See attached progress report of this program.

3) See attached copy of the current Rule of the quality drinking water.

4) Others: Absence of true and updated information, there is not an information system.

The information Center was severely damaged by flocks caused by hurricane mite.

§)- 1 Water resource are every time more distant from the city and their production is low.

.2

-3
-4

-5

3

-8

Sources and dam sites are every time more pressured by the existence of urban
centers close to the caption sites.
Raw Water mains, specially Picacho’s ones are very old and they need to be replaced.
After hurricane Mitch they resulted very damaged.
Small problems. eg. High water turbidity during winter season.
Distribution it's difficult because of the lack of measurement systems and control.
The reservoirs have deficiencies in terms of storage. [n many cases its capacity
doesn’t fulfill the 35% minimum storage of the daily maximum consumption.
There are many pipelines in very bad condition due to its age, material and
pressure prorogued to the network causing leakage.
There are many law water main in very bad condition (Same than #68)
There are problems because power cuts and lack of spare parts for repairments.
Maintenance is difficult due to the lack of economic sources and absences of

proper crganization.

We don't count with forecast comparative data.

Same numbers but different unit : /s instead at m 3/s

Corrently, actions have been taken to obtain funds and improve the capacity of
Conception treatment plant with Spain government funds.

Until now there’s been no further problems expropriating properties for the
construction of treatment plants because planned sites haven't been occupied for any
permanent activities Although exist the alternative of an expropriation Law, usually

land properties are obtained through negotiations with owners.
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[-1) a)-b) Seeattached into with productions in m® per raonth in treatment plants
from 1995-99
1-2) b) Small dams

San Jancito - Picacho

El Cedrillal  Aguacatal El Zapotal Jucuaras 2
El Baul Pena Blanca Los afiladerce Jucuaras 1
¥l Gorrion Portal de la Mina La Danta Jucuaras 1-A

Jutiapa- Picacho : La Tigra, La Tigrita y Jutiapa
Carrizal- Picacho : Trojas, Cafas, San Juan
Tatumbla-Miraflores : Tatumbla dam is out of service due damages caused by
hurracane Mitch
Large dams
Concepcion dam : Its capacity 33 millions m®
Los Laurels dam : Its capacity is 12 millions m®
[-3) a) The location of treatment plants appears in the general map attached and they
are they are . Conception, laurelesy Picacho Mivafloves is currently out of
service.
b) See attached info month production fror 1385 to 1999
[-4) a) Annex -1 was completed, see attached list prepared for kyowa consultants.
by Locations are shown in the general map of this document.
J-1 @~@ Wedon't have that information

J- 2 See attached list with local consultants information available.
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Lista Apexa -1 Listade Tanques de Depdsito Existentes

A= oz | NYomere 42l Tanyue | Capmeidal Alara Listema da Homba de WNa Aren de
Distibu-|  de Dismibucidn Existenta m Trinsmisida e | Presidn & | Solicimud] Suminisoo
cica o’ Agua Cudy Alturz

Ne. Sistema m
l Plasho 4.973 1298 P 1 $90-190
Reparmo P 17
2 Lalxna 6.174 1007 (C P $90-1060
Maflorss 1.454 1.026 | C, B, Sahecuame g 970950
D Satacuant= e | Tuenle
fuan a Lamesz 2407 1.045 I C L7 PL 12
-~ Cenao Lomas §.701 1.034 C, L P 7
San José de Las triiraflaress P
Llanes 35 o3
4 Linderg 1.809 1,470 B 2 a5-1010
Canal I 1,800 1.070 | C, L, P PL b
Lomas il ERR 737 1.03¢ | Linders p
5 Keanady{Altas ) 3904 ¥4  1.051 p 100G-1080
KennedyBajos) i8S 4 zou 1.039 I3
Keanedy [0 1.700 lote | C
Hata da Eamedia 374 110 P, Canal i 20
Guaymuras MLF. P
Mesitas C
5 | LasSosa 725 | 1110 | Feente 3 10801120
La Tiarwsia 1128 11872, | Fumnes P n
Viila Qlimpia 2eg+tz| 198V | canal ] 19
7 Untv, Nacts 209 412 1.08% | Canal @
Suywia 1393 c PC
g Cerra Grande I3 U218y Uliftige 1 T 13 Tars 1ire
9 Zapats g¢2 1123 L 16 $aG-1130
10 Olimpo [ 1.777 1.103 L, P FL 13 S&0-1080
EL Qlimpa O 502 LULS L PL
H Filzos 3.497 1.006 C.L.? 12 920-993
12 Laurelss T10¢ 1.015 C L g80-10&0
San Francisea 126 1.100 I, F oL 14
13 | C.A, Oeste I 134c 1.127 L L
- | C.A. Este 91t0 1103 L | Bl
La Fuencs 559 1.049 L | 2L
I Estiquirin 376 1.043 C LB L 9 §63-1020
Moaterrey 329 1.021 | Esriquiria 2 13
15 de Marzo 420 1,042 C 10
Los Robles 554 1.036 cC. L ?L
L3 Conceecion 7 ccc 1100 | C 21 $70-1020
Loargue 2.590 [.as3 | C i
Sacsties jgo icis Pozc
Sistema de mrasmisicén de agua O Coacepeion L Laureles  P: Picacha
Num. ol de anque de disaitucién: 39 Bomba de prosida: 20
TJ’\TVC ZArdt( = C\ir—'\{ﬁu I T . . e’.l 5 5,{',‘0)
\/”l," Gi“m(ﬁlq = un'l‘/t'r";;d';_u’ Nu‘Y%C (DGS -"-!"\‘{“C -
fj\ar:.;v\'o = EsTe TJ."\(‘J% nae ;'x:t'frc Qﬁ?:"i v’i{(f'\’rt"(“ 5~ ‘ﬂNf‘t‘V‘VCﬁ\“’ﬂ
NE = g Fvneilana o N ¢t Uff\(d“ )
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Sunvnary of Tank Conditions

N, ks Year of | Sowce SUreLr Dunensions Capacityl Levad Conditivis
Constr. {(nl) i
1iticacho | 19975810 Concrete ?‘) Lo W2 bmx H2 G- Rect. 16971 1298 Working )
i 1997010 | Concrete {129 Am x W16 Bm x 113 4in - Rect. 16500 1296|Working
1 1947 1840 Concrete 1.29. /m X WG Am x H I l-’._uc_zi ) 1627 7_:%2‘)(] Worliang
v 1998|810 Concrete [112.0m « WO Zin x H 2o x 2lasing - Ruct. | 1005] 1293 Working
Zilndero | 1966] SANMAA | Concrele 116 mx W2 7o x 12 9m - Reat, G221 1069 ) Warking i
I VUGB|SAMAA | Concrete |0 16,7 12 5m - Circd ) 548 1070]Working ]
i TOGB{SANAA | Concrete {Din 6. 2m x (3.1 - Cired 639 Y069 | Working o
t
dlia Soun 19801SANAA | ihicks DI 7w S 0m - Ciet 0 7261 1) 0Under repain, notin operation
Afa Traveun 199710 Concretejl___mx W____mx HG6.Gi - Rect, 1135)  MG8{wWaking }
SiCeno Grnde VOS2 0vi icks D 17,70 2 13 0m - Cadd 2144 V2 8 Worlang
GIOmpo | SANAA Steet (DR ISOMx OO0 - S 17671 1103 Working ) o
7 1Chmpo 1997 SANAA Steeh §DELTA Omx 85 % - Curdd 9021 1115 |Working o
{Zapuic)
BiCentro America 1907 1Dvipr Brcks (D 23 Swx b2 b - Gy 1010} 1105 1 Wuiking o
fste ) N
T olCentio Amarica a7 nvip: Wricks D2k 2 x HE B - Circd 1112] 1127 Warking

Dusate
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Mo, Tanks Yuir of | Sowce Suctr Dimensions Capocity] Level Conditions
1Canuty. {m3)
O Fuente 978 IBvipr 1 Sieel !?@uﬂ.f)m:;7@‘_!:/.()|_n_‘—‘(-.'ga_;(.§._ o C 539 1049 Working o
i os Laweles 19761810 Concrote Ho13.2mm s W2 1 Gy 13 9 7 1071 5 Working
"y o7 b Rece R A o
T2ISan Fonwiscn CLOBYSANAN Steel GG 7 S LD - Gl 1261 1100\ Notin eperation -
—_—i—'.g MogoteMetalico (1) 1943 {h);{;se'_ V__Su_-(:ﬁ D _ T1 9 E — ni - Cieet i 4921 1230 Waorking n
togaie Concreto (i) 1993 hvipr (,fm)gj ele l)i:n._rr__f_:m x M- Gl 484 1230 Working ) )
Phent FOASISANAA | Bricks O 3mx WH Bmex 2. 5m - flec, BO| 100G {Woiking
I FO7GISANAA | Concrete [Dia 30 3m x HH1 9 - Ciscl H197] 1006|Werking )
Valla b cona ] 196R{SAHAA | Concrete LR0 S0 x WED St n 112 G- ol B P77 1006 Hel Waorking
I VOGBISAMAA | Concrote |L309m x W% i x 12 8m - Rect, 1294] 1006 Working ’
" 10GBISANAA | Concrete |L30.0m 5 w12 30 s 25 dect " 7T o0l ioselwering
v FOGE[SANAA | Concrete |L33 8m x W2H4m x 112 Adm - Rect. 2204 1007 |Waiking B
1GConcapiin 1992 | Concrere|Dia.___mxit__m-Circl | 3000) 1100|working o
V71 Hadas OB v Sieel Die . 7en x 17 0oy - Cined 416 _{Waorking
10} os Robides SRR DI, Bricks i Y Zmx 118 Do - Cuald 594 105 GIWoiking
PO Lonus de Toncontin 1998 0vipr Concrete 430 Working but under negotiation
&Steet 7 7 7 o o w“h SANAA 'i(m‘ i‘{'&i;ﬂﬁh"}! -
Cvolsuguiind | ISGU[SANAA | Bicks [L1B.Om x WiB.Om x (13 0m - Ko, 5G9] 1044 {Working ]
h RHEY T Concrote [Din29 S bl 7o Ciel 3254 1045 Working )
anfinn ™| e o soci s c | | ST ke T T
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Mo | Tanks

1969

SANAA

Mot waorking

i Year of | Source Sticts fimensions Capacityd Level Conditions
] Cansir, 03y
| ! ! )
21 omique 1RE0SANAA | Conciete La3.2m WAl Zom x 13 9m - Reet, _259% 1053 [working i S
B 22 1 duana baines | 1968 SAMAA | Concrete | A3 Zen o WAT 2 113 8- Reel COG 1045 iWorking
il 1a8a SAN/\/“» (Z;gn_._cre:_vt«: Lo W_o__nix Ho__m-Rect 1801 _Working
25V de o VG777 SANAA Cncks DG Bmx IS, - Cued HB200 1042 Waiking i
29 iCapsabi | VOUSTELET Concrete [Din.8.0m » HS 2= Ched 2601 1092 Warking
it 198911 i Cmgz:!'ti_u: ;I;iga.rii:{}m_rl.ii nm Cuci 86 ._‘M)f__ﬁ'/ Wz)z';ciz'agg
Iulidenterey t P070]SANAA | Biicks (Bia 13 8mx 12 2= Cireh L3290 02 |werking -
KR! ifi:m done de Loy VS Iy Steel DI 3 9m x 13,000 - Ciied 35 Working
finmon ! °
} oo _ -
42 i Hloges | 136215AMAA | Concrete L25 2m 2 W2 2inx Ha3m- e, 7351 1026 Working N
il 1962 SANAA  Cancreie 12670 x W V220 MR i - Rect, 7191 1026 Working
S3iKennuedy U 1996 D Concrewe | Din___m b -G B000F 10Y0Working o
W:?Tiﬂm‘mg:aﬁ POSLHNILREN | Concrete [Dia___m x Py - Gl 830 Wor ki
AUiRencdy Bago b TOGHISANAA Stect ﬁ-_)i;;,__,_n_l XMz :‘Ei,n:l_n - Cired j‘ _ é Hot waorking
i TA0LSANAA | Siedd Hm wmkmq
ﬁ—ia Kusan:;g;ﬁlr;is Eopa6asanNan Steel i;u b x Moy x GtHasins Cied Nm working
o
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Fo Taehs iYc;n olf Seince 1 Sucu Denesnsions Capacityl Level Condition,
~ ! .
i fCanatr, i I Fomd)
37 Guaytn 9B 2 iovie i Steed i omx Moo Cact Mol in oparation

fivipr

Cunciene

ot oparstion

Ut el [ orouzibvipr Sreod W e e x SHasionss Gl Mol in opeiation
i
h‘JiS'/_ii)\.'i;n' Stevi (D P 9 s 12 0m - Cuad 218 11 1O Working
TOOGISANAA 1 Stect D 33 9x 110.0m - Lol Y Wogking
S N P |
FUGHISANAA ¢ Conerete B S x WIB Got s HY.Om - Beed, 423 TGS Working

Mot operation

anatfl (1)

POGH SANAA

Concreta:

tlot Operated buchone of heahage frony the base and walis

Mot working

Coanad 1 {2 ! !i)!!!iifl)‘\!‘l/\/\ Concicte U gnvn Wbl - Bect, 1800 YOZ O Wk ingj
! |
AR IRTIITNTN | RTTN i.f!:i‘,ng)v!iu Contret i, VG S s Y e - Ocgun &1 1092 [ Waorking
N B 1 [ evated taok-eight, 1 5m) L
Ui sachad b i 10380 {ovipe steeh a3 Goyx 17 oy - Cead 143 Viorking
(Wil Otjuc Alio)
Unvenidod i PO SANAA Stecth Y 2oy 1S by - Cieed 209 1081 [Waorking
(Vb Ol aea Bago)
dh oy apita Loyaay vl Concrete 14934 W kg
! i
i ; Hocks DS S 1L 7me- Gl 20%.4 1081 ot woiking
s li Lt ; VA7 [SARAA | Concrete [LE Sm o W2 2 s 185 5 Recl, 7497 14 Wkt
|
S S, SRS SN S A e B
-)Hi(‘mu-z!ml ! l Steel fHot i operiation i | HHiou working
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