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PREFACE

In response to a request from the Government of the Republic of the Peru, the
Government of Japan decided to conduct the Study on Integrated Water Resources
Development in the Cariete River Basin in the Republic of Peru and entrusted the study
to the Japan International Cooperation Agency (JICA).

JCA selected and dispatched a study team headed by Mr. Keisuke SUMIKAWA of
NIPPON KOEI Co.,LTD. ( consist of NIPPON KOEI Co.,LTD. and Pacific Consultants
International.) to Peru , four times between March 1999 and January 2002.

In addition, JCA set up an advisory committee headed by Mr. Hitoshi Yoshida,
Director of Dam Research Office, Comprehensive National Land Technical Policy
Ingtitute  between March 1999 and January 2002, which examined the study from
technical points of view.

The team held discussions with the officials concerned of the Government of the Peru
and Potable Water and Sewerage service of Lima, and conducted field surveys at the
study area.  Upon returning to Japan, the team conducted further studies and prepared
thisfinal report.

| hope that this report will contribute to the promotion of this project and to the
enhancement of friendly relationship between our two countries.

Finally, | wish to express my sincere appreciation to the officials concerned of the
Government of the Philippines for their close cooperation extended to the Team.

f L 1 February 2002
W e 7Y
Takao Kawakami
President

Japan International Cooperation Agency



January 2002

Mr. Takao Kawakami

President

Japan International Cooperation Agency (JCA)
Tokyo, Japan

L etter of Transmittal

It iswith great pleasure that we submit to you the Final Report of the “ Sudy on Integrated
Water Resources Development in the Cariete River in the Republic of the Peru”.

The Sudy hasformulated the integrated master plan for the development of water resources
in the Cafiete River Basin up to the target year 2030 with priority to increase the water
resources for the Lima water supply (Phase I) . The feasbility study in Phase 1l was not
executed based on the results of the Supplemental Investigation on the Rimac River. The
Final Report presents the Master Plan and the outputs of the Supplemental Investigation.

We hope that this Report will serve for water resources development and management in
Peru, and will contribute to the socioeconomic development of the Republic of Peru.

We wish to express our deep appreciation and gratitude to the personnal concerned of your
Agency, JICA Peru Office, the Embassy of Japan in Peru,and the authorities concerned of
the Government of the Republic of Peru and SEDAPAL for the courtesies and cooperation
extended to us during our Sudy.

Very truly yours,

b ATEAIAN

K eisuke Sumikatva

Team L eader

for the Sudy on Integrated Water Resources Development
in the Cafiete River Basin

in the Republic of Peru




SUMMARY AND CONCLUSION

Background and Scope of The Sudy

The capital, Lima, which accommodates a population of over 7 million, about 30% of the
national total in the area of coastal dry land, has always grappled with the problem of
primary water supply to meet domestic and industrial demand. The Government of
Peru therefore made a request to the Government of Japan for technical assistance to study
an integrated water resources development of the Cafiete river basin by paying due
consideration to the conveyance of water from the basin to the capital Lima. The Japan
International Cooperation Agency (JICA) and the Potable Water and Sewerage Service of
Lima (SEDAPAL) agreed on the Scope of Work for the Study on the Integrated Water
Resources Development in the Cariete River Basin in the Republic of Peru on November
22" 1996.

The objectives of the Study are ‘to formulate an integrated master plan for the development
of water resources in the Cariete river basin up to the year 2020, with priority to increase
the water resources for the Lima water supply (Phase 1), ‘to conduct a feasibility study of
the priority project(s) to be identified and agreed upon by the two sides based on the master
plan up to year 2003 (Phase 11)’, and ‘to transfer technology to the counterpart personnel in
the course of the Study.

The Study area is shown on the map “The Study Area’” and is composed of the area of the
Cariete river basin for water resources development, the coastal corridor to the south of
Lima for water conveyance, and the southern area of the capital Lima for domestic and
industrial water supply.

Implementation of the Sudy

The Study was commenced in March 1999 by preparing an Inception Report. At the
outset of the Study, it was agreed between JICA and SEDAPAL to extend the study horizon
of the Phase | (master plan study) from 2020 to 2030. The Interim Report was
completed on December 27", 1999, by incorporating the outputs prepared up to that time.

On March 1%, 2000, JCA and SEDAPAL agreed that supplemental investigation of water
use and water loss in the Rimac river (the main water source managed by SEDAPAL for
domestic and industrial water supply in the capital Lima) would be carried out, and
implementation of Phase Il and contents of its TOR would be determined based on the
results of the investigation. The supplemental investigation was started in August 2001
and Progress Report (2) was submitted to SEDAPAL on September 28", 2001.

On October 19" 2001, JCA and SEDAPAL agreed that Phase Il would not be
implemented in the near future and the Draft Final Report would be submitted by
December 2001, by finalizing the Interim Report and the Progress Report (2). On
December 13", 2001, upon the acceptance of the Draft Final Report, JCA and SEDAPAL
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agreed that the Final Report would be submitted as soon as possible after obtaining
comments of SEDAPAL by January 10", 2002.

The Canete River Basin

The Cafiete river is approximately 230 km long and has a catchment area of 6,189 km?
with its riverbed gradient of 1/53 (approximately 2%). A numbers of glacial lakes are
dotted in the Glacial/Alpine area of the upper reach at altitude over 3,500 m asl, but no
large dam has been constructed yet on the river.

Annual rainfall is less than 50 mm in the coastal area of the lower reach and increases with
altitude up to 1,000 mm in the upper reach higher than 4,000 m. The mean annual basin
rainfall is about 437 mm (2,576 MCM/year). The basin run off ratio is about 0.54 at the
Socs Station (5,980km?). The annual basin runoff varied from 600 MCM/year
(19.0m%s) to 2,572MCM/year (8L.6m°/s) at Socsi (5,980 km?), the mean being
1,385 MCM/year (43.9 m*/s) during the period 1965 - 1997. Water resources in the basin
have not yet been well developed except for the irrigation in the coastal agricultural land,
domestic water uses and rubber rafting tourism in the downstream river stretch. However,
plans for large scale development of hydropower and irrigation have been proposed.

Total population in the area in 1998 was estimated a 1.23 million, while that in the
provinces (Canete and Yauyos) in the river basin was 191,000. The annual growth rate
(1981-1998) was 1.9% for Cafete and — 1.5% for Yauyos, indicating the exodus of
inhabitants from the hilly Yauyos to the coastal Cafiete and the capital Lima. The
agricultural and livestock sector congtitutes the mainstay of the basin area, playing an
important role in the wholesale market of Lima. According to the census in 1993, the
economically active population was distributed by sector to primary 46%, secondary 11%
and tertiary 43%.

Integrated M aster Plan

The integrated master plan for the water resources development of the Carfiete river basin is
concluded as follows in terms of ‘development of water resources and ‘management of
water resources :

Development of water resources

Preference would remain with the Mantaro river basin, not the Cafete river basin, to
convey new water to the capital Lima for D/l supply, as indicated by an economic
assessment and other screening criteria

Development of water resources would be realized, shown as Scenario-2/Case 2.1 on Table
1, by constructing the Morro de Arica dam supplemented with the construction of the
Paucarcocha dam as needed with increase in demand,

- Development of D/I water supply (total of 1.03 m*/s) including expansion in the
Cafiete river basin (0.87 m*s) and provision to the Concon-Topard area

Sii



(0.15m%s) to be accompanied by the implementation of agriculture
development therein.

- Development of irrigation, total of 51,000 ha, including the rehabilitation and
improvement of the existing Cariete Valley agriculture land (24,000 ha) and
new development in the Concon-Topara (27,000 ha).

- Development of hydroelectric power, total a 270 MW including new
development at Morro de Arica (50 MW) and at El Platanal (220 MW).

The implementation schedule for development is prepared as shown in Figure 15;

- Expansion of D/I water supply in Cafiete river basin (0.87 m*/s) will be carried
out step by step to meet the demand growth by use of groundwater and/or
surface water. D/l water supply to Concon-Topara (0.15 m®/s) will be
implemented over the period from 2003 to 2007 together with the
implementation of the irrigation development therein.

- On-going rehabilitation of the existing Valle de Cafete irrigation system
(24,000 ha) is assumed to be completed by 2004. Concon-Topara
development (27,000 ha) is assumed to be realized over the period from 2003 to
2011.

- Hydropower development including Morro de Arica (dam and 50 MW power
plant) and El Platanal (220 MW power plant) is planned to be realized over the
period from 2003 to 2006.

Among the above, a private firm, Cementos Lima is carrying out the implementation of
both the hydroelectric power (both Morro de Arica and El Platanal) and irrigation
(Concén-Topard) with the construction of the Morro de Arica dam. Rehabilitation and
improvement of the irrigation system for the existing agricultural land at the Valle de
Cariete is being implemented with co-finance by OECF (now JBIC) of Japan and the World
Bank.

Management of water resources

The requirement for water resources management in the Cariete river basin, in respect of
natural disasters, flood control, water use, water quantity and monitoring system, is not
immediate at present. It would however be highlighted when the development of water
resources will proceed and there are indications that there will be arguments on water
allocation and contamination.

M anagement of Water Resourcesin the Rimac River Basin
The Rimac river basin currently faces more acute issues compared to the Cariete river basin
in terms of water alocation and quality of the potable water supply to the capital Lima.
Water in the Rimac river is in multiple use for potable water supply (in charge of
SEDAPAL), hydropower generation (in charge of EDEGEL) and irrigation and industrial
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uses. Water use between SEDAPAL and EDEGEL is being coordinated by meetings.
There is, however, no formal agreement on the water allocation between SEDAPAL and
agricultural and industrial users, in particular during low flow period, which is deemed to
be one of the causes of the appreciable loss to the potable water take. Water in the Rimac
river is contaminated, particularly by the discharge of toxic heavy metals from mining,
sewage from residences, and drainage water from agricultural lands and industries, with
the results that the content of toxic materials in raw water sometimes exceed the allowable
limit of the Peruvian General Water Law.

The Rimac river basin would require prudent consideration to prepare and implement

guidelines and measures for water resources management including water quantity and
guality monitoring, institutional arrangements and structural measures.
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