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PREFACE

In response to the request from the Government of the Republic of Nicaragua, the
Government of Japan decided to conduct the Study on the Improvement of Urban Sanitation
Environment of Principal Cities in the Republic of Nicaragua and entrusted the study to the

Japan International Cooperation Agency (JICA).

JICA sent to Nicaragua a study team headed by Mr. Susumu Shimura, KOKUSAL KOGYO
CO., LTD,, four times between July 1996 to November 1997,

The team held discussions with the officials concerned of the Government of Nicaragua, and
conducted field surveys at the study area.  After the team returned to Japan, further studies

were made and the present report was prepared.

| hope that this report will contribute to the promotion of the project and to the enhancement

of friendly relations between our two countries.

I wish to express my sincere appreciation to the ofticials concerned of the Government of the

Republic of Nicaragua for their close cooperation extended to the team.

January, 1998

Kimio Fujita

President
Japan Internationa! Cooperation Agency




January 1998
Mr. Kimio Fujita

President
Japan International Cooperation Agency

Dcar Mr. Fuiita
Letter of Transmittal

We are pleased to submit the report on the Study on the Improvement of Urban Sanitation
Environment of Principal Cities in the Republic of Nicaragua.

The Study consists of: the Basic Study on the USE (Urban Sanitation Environment) for the
three major cities in Nicaragua (Leon, Chinandega and Granada); formulation of the USE
M/P (Master Plan) until the year 2010 for Granada and the USE Concepturat M/Ps for Leon
and Chinandega; and the F/S (Feasibility Study) on the first priority projects.

‘The Basic Study on the USE identified the current state of the USE in the three cities which
was evaluated. Based on the results of the Basic Study, Granada City was selected as the
first priority city.

An USE M/P, which includes various scctors, such as water supply, domestic waste water
management, municipal SWM (Solid Waste Management), etc., was formulated for
Granada City. USE Conceptual M/Ps were compiled for Leon and Chinandega respectively
in order to encourage the two cities to formulate M/Ps and subsequently carry out F/Ss en
the priority projects by themselves.

The feasibility study was conducted on the first priority projects in the USE M/P for
Granada, i.e. the Municipal SWM System Improvement Project and the Model Community
Integraled USE Improvement Project. Both projects were evaluated from financial,
econoniic, lechnical, social and environmental aspects. The results inferred the projects
would be feasible in every aspect.

We wish to take this opportunity to express our sincere gratitude to your Agency, the
Ministty of Foreign Affairs, the Ministry of Health and Welfare and the Ministry of
Consiruction. Also in the Republic of Nicaragua, we also wish to express our deep
gratitude to the INIFOM, MCE, INAA, MINSA, MARENA, INETER, Granada
Municipality, Leon Municipality, Chinandega Municipality, the Embassy of Japan and the
JICA oftice in the Republic of Nicaragua.

Finally, we hope that this report will help improve and enhance the USE of Granada, Leon
and Chinandega.

Yours Sincerely,

Ty -

Susumu Shimura

Team Leader

The Study on the Improvement of Urban
Sanitation Environment of Principal Cities
in the Republic of Nicaragua
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The Study on the Improvement of Urban Sanitation Environment
of Principal Cities in the Republic of Nicaragua

(Leon, Chinandega, and Granada)
List of Volumes

Volume 1 Executive Summary

Volume I{S) Executive Summary (Spanish Version)

Volume Il Main Report for the M/P and Conceptual M/Ps

Volume 1{S) Main Repoit for the M/P and Conceptuat M/Ps (Spanish Version}
Volume 111 Main Report for the Feasibility Study

Volume 11(S) Main Report for the Feasibility Study (Spanish Version)

Volume IV Annex

Volume V Data Book

This is the Main Report for the Master Plan and
Conceptual M/Ps.

In this report, the project cost is estimated using the September 1997 price and at an exchange
rate of 1US$=120.00 Japanese Yen=9.60 Cordoba.
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Platel ; Field Investigations (1)  Water Quality Survey, Water Pollution Loading Survey

Water Qg;n'.i(' yz- Survey

Sampling in a well used for water supply in Granada,

Water Quality Surv
Checking waste water from the present sewage plant.

Water Quality Survey . T ) a!erﬁeﬁg{ fon L@ a':‘g Survey

The present situation of the Chiquilo river in Leon. A manhole which is a sampling point for the survey.



Plate 2 : Field Investigations (2)  Waste Amonnt and Conposition Swurvey, Industrini/Medical Waste Survey

Waste Amount and Composition Survey
Sampling for the waste composition survey,

IndustrialMedical Waste Survey
A flour milling factory.  Industrial waste survey is carried out

through inlerviews and field surveys to foctories.

) I Waste Surve

Discharged medical waste is collected ond disposed of in the
final disposal site together with municipal solid waste without
separaling.

Waste Amount and Compasition Survey

The physical composition analysis.

;;-."' -

indy;!r!aﬂea‘iai Waste Surve
Inside of a soap factory in Granada.

IndustrialMedical Waste Survey
Iifectiousthazardous waste is burned off and buried inside o
hospitaf yard.




I’va 3 Presenr Situntion of the Urbm: Sanitation Environment (1) Leon

ENTRGET A

o S e

The municipal final disposal site in Leon located on fop of a
hill spreads not only soil and growndwater confamination in its

dovn strecm but also air polluted end scenic damages on the
landscape.

R:o C!uqmro is poh‘nred with mdusrrm wasfe waler o mmrery
soap’detergent factories.

El Cocaf Sewage Treatment Plant,

The f nal dnspom! Site rece; ves mdus{na! wasle wuhout con rrol



P!are4' Present Smmﬂon of the Urban Samrarwn I’nvironmem (2 Cim.'amiega

LA

?frey zzse gro:mdnater for service waler. 'Ihe gromuhmtea
puniped up is delivered to water tanks in the cily to supply
water to residents.

Swage Treaiment Plant.

A scene of waste collection service.

A AR RN
Damages of road bark reparred
macro-drainage management.

L sk T
Th:s is due fo lack of a



Plate 5 : Present Situation of the Urbait Sanitation Enviroyent (3} Granada

FPlastic bags are used as a discharge container for waste
collection services.

They reuse the plastic bags repeatedly.

LR

ilegal dumping on the road side is seen here ond there in
suburb.  Wastes discharged illegally shut the drain in raimny
seas6h

crater poliutes groundwater. It is anticipoted that INAA's
wells in its downstrean become contaminafed

(X . N -{; ARSI .
Unsanitary conditions are created with stagnant domestic waste

water and uncollected (or iilegally duped) waste in urban fringe
areas.

:"R"-,_ ~ A:
with illegal dumps of solid
waste and discharge of domestic/industrial waste water.



Plate 6 : Preseat Sitnation of the Candidate Site for Priority Projects - Workshop, Final Disposal Site, Model Arca

NI |

An appearance of There Is scarcely any spare parts and maintenance equipment

construcied originally as a niariket inside of the workshop.

Model area C-1 (right side) and C-3 (lefiside).



Plate 7 : Pilot Projects (1) Beawdify Granada Campaigh, Experiment on bmprovement of Refiise Collection
System & Experiment on Improvement of Arroyo Zacateligue Sanitation Environment

CAMPLNS PO DERLLECER GRANADN |

.
'mm.nmsuu.zs! s ]
TRl
E DI TTRITN :tf)r !

Uimwa |

i’r'um LECEA EHANIDa
BAJFNGS TUNTOS.
At N AS LIMFIA

Waste coliection experiment for data gathering in La Sirena
{lefi-hond side: the campaign poster).

A boymer shc;wmg Beantify Granada”, the catch phrase for
the compaign (along the Masaya highway).

|y
Lo,

i .
Well recognized was communat dedication for the newly
introduced  collection system: refuse discharge following the

by - g
Work shops always gathered many conmmnity members with
high motivation (La Telupufera}.

finre schedule; good maintenance and clean usage of cotlection

bays and containers {a collection bay in Eddy Ruiz I).

Comntendation ceremony in Casa de Los Leonss on July 30,
1997 (Poster conlest).

Cooperative arroyo cleansing work (La Tatupijera).



Plate 8 : Pilot Projects (2)  Experiment on Sanitary Landfill Operation of la Joya Disposal Site

PE SOOI |

RN
edor check by the Teanm

itl odors.

Operation Completed (an amozing view from the sky). No one
could deny its neal renewed and environmental improvemei.

] , =% DT 2 .
An inauguration ceremony was held on August 30,1997 with
honored guests including the minister of INAA, the Japanese

ambassador to Nicaragua, the imayor ond so on.

Final covering in action.



Piate 9 : Pilot Projecis (3)  Kxperiment on Domestic Waste Water Collective Treatinent System

_ L N . L5 6

Very early stage of the facility construction in Adelita 1. Treatment facility from the sky. Process of the construction and
{focation of a septic tank and filter trenches are easily
understood.

. e . e # 7
Construcifon created new job opportunitics with positive impect An inauguration ceremany was hield on August 30,1997 with
o the comnunal economy fright-hand side: newly emerged honored guests inclding the ininister of INAA, the Japanese
‘mithi shop ). ambassador to Nicaragua, the mayor and so on,



Plate 10 : Present and Future Landscape of SIV New Disposal Si

fe

San Jose de la Viuda {SJV) Landscape Expected in 2005
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Definitions

Congcession Contract

A contract system in which the contracter entrusted with reluse collection and hantape
ina given arca, and granted the right to collect RCC from its bencficiarics.

Contracting oml A contract system in which the client make payment to the contractor in return for
performing refuse collection and hantage. o

Concessionaire The contractor that works in the concession contracl,

Level of Sanitary Study Team classified sanilary landfills into the following four kovels.

Landfill

Level 1 Controlled tipping (casual soil covering)

Level 2: Santtary landfill with dike and daily soil covering {withoul an impermeatle lincr)

Level 3: Sanitary landfill with leachate circulation (impermeable liner, leachals colicction and
circulation facility)

Level 4:

Santtary landfill with leachate treatiment (impcrmeable liner, Ieachate collection, and
leachate treatment facility)

Micro-deainage

Drainage channel or river, whose basin is small and localed within the municipal
boundary.

Macro-drainage

Drainage channcl or river, whose basin and/or catchmient arca is targe and stretches

over plural municipalitics.
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