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1.1

1.2

1.21

Qutline of the Study

Background

The Repubhc of Nicaragua, located in Central America, has a poputahon of 3.9 million
and spans an arca of about 130, 000km’. It has sulfered two major earthquakes in 1931
and 1972, and has been plagued by civil war that started in 1979 and lasted a decade.

These recent events, unfortunately, have led to a decline in the standards of
infrastructure, social services and the socio-economic make-up.

In Nicaragua, the principa! cities are the focal points of important economic activity and
thus attract large number of migrants from the rural communities, resulling in a very
sharp population increase. However, the inferior infrastructure and dilapidated
equipment have made it difficult to manage aspects of the irban sanitation, Improper
wastewater treatment practices have led the dectine in the quality of surface and ground
water resources. While poor solid waste collection and illegal disposal have resulted in
the debasement of the urban environment. Cases of water-related diseases are rife and it
is increasingly obvious that the cities are unable to cope with the environmental
degradation. To further exasperate the problem, the financial capabilities are limited as
well as there being a lack of environmental measures for majer industries. Therefore, the
formulation of remedial measures for urban sanitation environment {hereinafter referred
to as the USE) of the three cities is urgently required.

Under these conditions, the Government of Nicaragua requested the Japanese
Government to 1mplemcnl a development study on the 1mpr0vement of the USE of the
principal cities in Nicaragua; Leon, Chinandega and Granada, in September 1994, In
response to the request, the Government of Japan decided to conduct the Study on the
Improvement of the USE of the Principal Cities in the republic of Nicaragua.
Accordingly, the Japan International Cooperation Agency (JICA), the official agency
responsible for the 1mplementatlon of the Japanese Government technical cooperation
programs, undertcok the Study, in close cooperation with the authorities concerned
Nicaraguan authority (INIFOM). Subsequently Kokusai Kogyo Co., Lid. was selected
by HICA as the consultant of the Study.

Objectives and Scope of the Study

Objectives of the Study
The objectives of this Study are:

1) To conduct a basic study of the USE in the principal cities of Leon,
Chinandega, and Granada, which are important cities next to the capital in
order to improve USE.

2) To formulate a comprehensive Master Plan (M/P) of USE improvement for
the target year of 2010 for a selected city from three principal cities mentioned
above.

3) To conduct a feasibility study on the priority projects selected from the M/P.
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4) To transfer technology to the Nicaraguan counterparts during the course of
the Study.

1.2.2 The Study Areas

1.2.3

The Study arcas consist of urban arcas in Leon, Chinandega, Granada, The areas and
populations of these cities are; Leon, 19.1km’ with the population of 123, 865,
Chinandega, 16.1 km? with the population of 97,387, and Granada, 14.3 km’ with the
population of 71,783 according to the census taken on the population in 1995, The
focations of the citics and the arcas subject to the Study are shown on the location maps
shown at the beginning of this repost.

Study Fields

The Study covered the fields of (i) water supply (i) stormwater/wastewater, and (iii)
solid waste management in the three principal cities,

In the siudy area, fundamentally, stormwater and wastewater are treated separately,
furthermore wastewater is divided into domestic and industrial wastewater. Optimum
treatment methods differ for each type of wastewater. Therefore the term “sewage” is
defined as follows in the Study.

StormwaterWaslewater
| 1
Stormwater Wastewater
|
Domestic Wastewaler Industrial Wastewater
On-site Off-site
{
Sewage
Night Soil Sullage

Figure 1-1: Definition of Sewage in this Study
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1.3

1.4

Basic Policy of the Study

The following basic policy was established by the Study Team in order to carry out the
Study successtully.

a.  Workable Plan and Appropriate Techunology

The Study Team formulated the most workable M/P and Conceptual M/Ps in close
cooperation with the Nicaraguan countérparts. Efforts were made to adopt the most
viable technical and institulional measures technology most appropriate for the F/S of
the priority projects, considering the limited financial capability of the project executing
bodies (i.c., Granada Municipality and INAA Region 1V). Furthermore, the Study and
the formulated plans arc intended to support and lead public service providers concerned
with the USE in these three cities to be independent.

b. Joint Study

Study Team suggested Nicaraguan counterpari to carry out a joint study for positive
results. Active participation and cooperation from Nicaraguan side was requested
especially in the following work by the Study Team.

+ Public Opinion Survey (POS)

» Water Pollution Loading Suwey (WPLS)

» Waste Amount and Composition Survey (WACS)

e Industrial and Medical Wastes Survey (IMWS)

o Implementation of Pilot Projects

» Formulating organizational and Institutional Improvement Plan
c. Utilization of Local Consultaats

Considering the characteristics of the USE improvement in the Study, it is essential to
carry out technology transfer throigh the Study not only to counterparts on the
Nicaraguan side, but also to local consultants. Especially, surveys such as the public
opinion survey (POS), water quality survey, water pollution loading survey, the
environmental surveys for a future solid waste disposal site, should to be continued by
the Nicaraguan side even after the Study is completed, and therefore quire technotogy
transfer.

Hence, focal consultants and contractors in Nicaragua fully jo’méd in this Study in order
to: conduct the Study successfully within the given time frame; formulate an M/P which
is applicable to the local conditions and carry out the technology transfer.

Key Assumptions

The following key assumptions were used in this Study.
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a. M/P and Conceptual M/P

a.l Socio-economic Conditions

Leon City

JICA Study Team

Items Unit 1995 2000 2005 2010
1. Population : .
City poputation Person 161,530 | 224,295| 257,084 | 292,511 @
Population of the Study Area | Person 123,865 | 183,519 213,156 | 245,421 -
Increase of population in the
areas subject to the Study | /Year 8.18 3.04 2.86
2. Economlc :
GRDP (Leon City) - C$ mitlion 700.7 924 4 11794 14212
Annual growth rate of GRDP | %/year 6.0 50 3.8
Budget of the municipality C$ 1,000 32213 42,482 54,219 65,335
Income level Célyear 15,708 13,972 15,353 16,068
Chinandega City
ltems Unit 1995 | 2000 | 2005 | 2010
1. Population '
Cily populalion Person 17,037 136,076 | 155,523 | 176,359
Population of the Study Area Person 67,387 | 115393 | 133,753 153,444
Increass of poputation in the ; -
areas subject 1o the Study lyear 3.45 3.00 2.78
2. Economic . ; g
GROP (Chinandega City) C$ miltion 657.0 866.5| 1,1058| 1,3328
Annual growth rate of GRDP Y%lyear 8.0 5.0 38
Budgel of the municipality C$ 1,000 14,604 | 19,260 | 24,581 28620
income level Csiyear 14,7721 16,410| 18,069 18,879
Granada City
Rems Unit 1985 2000 2005 2010
1. Population _ ; o
City population Person 96,996 { 126307 | 147,830} 171,618
Population of the Study Area Peison 71,7831 97,078 | 114,760} 135,108
Increase of population in the o
areas subject to the Study %lyear 6.22 3.40 ?"32
2. Economic .
GRDP - : C$ million 247.0 3257 415.7 500.9
Annual growth rate of GRDP o
(Granada City) Yolyear s.o 5.0 38 ;
Budget of the municipality C$ 1,000 13,071 17.240 22,000 26,511
Income leve) C3lyear 15,300 ] 15,228 16,494 | 16,883
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a2 Water Supply and Sewer Systein Coverage and Waste Collection Rate

1995 1995 75996
Water Supply Coverage Sewerago System Wasle Collection
{% of population) Caoverage Rate (% of population)
(% of population) L
Leon 922% | 55.3% 80.0%
Chinandega 74.0% 33.6% 51.0%
Granada : . 89.7% 21.8% 63.0%
Note: *{  Source: INAA Performance Indicators
2 The figures are based on the “Waste Amount and Composition Survey” carried out by
the Study Team.

b. Feasibility Study (Granada City only)
b.1  Life Span of Equipment and Facility

" item tife Span (year) Scrap Value (%)
Vehicles and Heavy Equipme'nl 7 10
Machinery 15 0
Building 30 0
Note: The life span of civil works and facilities other than building depends on the period of its
operation.

b.2  Executing Body and Financial Sources for F/S-1: Municipal Solid Waste
Management System Improvement Project '

Year Present Fis M/P
item ‘ (August 1997) (2005) (2010)
1. Executing Body Municipal Service Dept. | Urban Environmental Urban Environmental
Maintenance Busreau Maintenance Bureau
2.0Operation System of Direct operation by City Direct operation by Direct operation by
Collection Service Municipality, but parlly - | Municipality, but partly
using contracting-out | using contracting-out
syslem system
3. Operation of Disposal Site
LaJoya Granada Municipality . Closed | Closed
San Jose de la Viuda None §}  Granada Municipality Granada Municipality
4. Fee Collection Fee
fFee Collection Method Directly cotlected by City Joint biling with water bili Joint billing with water bil
Fee Collection Rate 16.3% 96% ' 96%
5 Household Waste Three fee levels (5, 10, | Three fee levels {5, 10, | Three fee levels (5, 10,
fee Rale C$ 15/householdimonth | CH15/Mhousehold/month | CH15/Mhousehold/month
in accordance with in accordance with in accordance with
collection areas) coflection senvice level} | collection service level)
6. Source of Finance
Municipality Budget Apportion 1,980 3,348 4,031
{C$ 1,000)
Waste Collection Fee 138 2,200 2651
{C$ 1,000} '




The Stedy e the Improvement of Urban Sanitation Knvivonment
of Principal Cities in the Republic of Nicaragua

JICA Study Team
. KOKUSAI KOGYO €O, LTD.

b3 Exccuting Body and Financial Sources for F/S-2: Model Community
Integrated USE Improvement Project

tem Project Water Supply Waste Collection Domestic Wastewaler RS:;::Z‘:'
1. Contents of Expansion of Expansion of waste | Improving domestic Improving the
Project sejvice to meet collection service by | wastewater trealment by drainage by
demands of point collection collective treatment system | utilizing road
increasing system per several households to | surface
population o several tens of households
2. Execuling Body INAA Gral?a‘da _ INAA Graaja‘da ‘
Municipality Municipality
3. Financial Sources Municipality's budget, Municipality’s
for Facility INAA's budget Waste collection fee, INAA’s budget, Grant ald budget, Grant
Construction Grant aid ald
4. Operation & Municipality's INAA's budget, Municipality's
Maintenance Cost INAA's budget budget., waste Co§t sharing by the bquel, Cost
collection fee residents sharing by the
residents
5. Fee Collection Water supply fee | Waste collection fee | Sewerage system fee None
Rate 96% 96 (16.3™") % 96% None

Note:  *'Fee collection rate in 1997,

1.5  Work Process of the Study

The Study commenced in July 1996 and will be completed in Febniary 1998 based on
the S/W concluded in November 1995. This Study consists of the following three

phases:

PhascI:  Basic Study (from July 1996 to December 1996)

Phase 1l:  Formulation of a Master Plan (M/P) (from January 1997 to May 1997)

Phase 11l Feasibility Stddy (F/S) on the First Priority Projects (from June 1597 1o
February 1998)

PhaseI:  The Basic Study was carried out in the three major cities in Nicaragua,
namely, Leon, Chinandega and Granada. Granada City was selected as a
priority city based on the resuits of the Basic Study.

Phase Il:  USE M/P was formulated for Granada City, the priority city, and USE
Conceptual M/Ps were formulated for Leon and Chinandega
respectively. ‘

Phase HHl:  The following surveys have been carried out.

1. Examination of the technical system suggested in the M/P, and the
implementation of the pilot projects to obtain basic data for the preliminary
design of the F/S.

2. Implementation of the F/S on the first priority projects selected from USE M/P
for Granada City.
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1.6  Member of the Study Team

The JICA Study Team consisted of the members listed below.

Name Task/Responsibility
Susumu SHIMURA Team Leader & Urban Sanitation Enviconment Plan
Hirosht KATO Indusirial Wastewater Management & Scwage Treatment Plan
Takeshi TOMIYASU Solid Waste Management Plan
Ernani do SOUZA COSTA | Water Supply and Sewerage Plan (1)
Guslavo MARTINEZ Water Supply and Sewerage Plan (2)
Masahara KINA Urban Planning/Pitot Campaign
Tadaya YAMAMOTO Community Participation & Environmental Asscssment
Kunio FUJIWARA Hydrogeology Analysis (1)
Carlos VALLE G. Hydrogeology Analysis (2) & Environmental Surveys
Jose Felicio HADDAD Organizational and Institutional Development Plan & Legislation
Kozo BABA Financial and Economic Analysis
Hiroto HOSAKA Facility Design & Cost Estimation (1)
Tkuo MORI1 Facility Design & Cost Estimation (2)
Precha CHUNTAKORN Field Surveys
Masami HAY ASHI Administrative Coordinator
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2.1

2,2

Present Condition of USE and Selection of a
First Priority City

Profile of the Study Areas

Nicaragua consists of three geographical zones: Pacific Coastal, Central and Atlantic.
These zones are further divided into nine regions, administrated by the central
government. Furthermore, cach region consists of some Departments (Depariamentos).
However, political and administrative governmental entities are only the Central
Government and Municipalities (Region VIL and VIII are exceptional). These three
cilies are located in the Pacific Coastal Zone. Leon and Chinandega betong to Region H
whereas Granada belongs to Region IV. Leon, Chinandega and Granada Municipalities
are respectively on lLeon, Chinandega and Granada Department {Departamentos).

L.eon Municipality covers an area of 820 km? with the population of 161,530 (according
to the 1995 census) and is the second biggest city in Nicaragua after Managua the
capital. 1t is the focal point of economic and industrial activilies in Region II.
Chinandega Municipality (area: 647 km®, poputation: 117,037) is also located in Region

- 11 being the fourth biggest city in Nicaragua The same census shows that Granada

Municipality (area: 531km’, population 96,996) ranks as the sixth biggest city and the
economic and industrial focal point of Region IV.

The climate in these three municipalities is tropical. Generally the year is divided into
two seasons, namely rainy season (from May to October) and dry season (from
November to Aprif). Annual precipitation averages about 1,220 mm in Leen, 1,920 mm
in Chinandega, and 1,517 mm in Granada. More than 90% of the annual rainfall occurs
in the rainy season in these three cities.

The fiscal year of the municipalities is from January to December. In Leon, actual
municipal revenue in 1995 was 32.21 million cordobas, 14.6 million cordobas in
Chinandega, and 13.07 million cordobas in Granada. Consequently the municipal
revenue per person is extremely limited, being C$ 199 (2,490 yen) per capita in Leon,

C3 125 (1,560 yen) per capita in Chinandega, and C$ 135 (1,650 yen) per capita in
Granada.

Field Investigations

The following surveys were carried out in order to identify and understand specific
features and key indicators of the USE in the three principal cities:

¢ Public Opinion Survey (P'OS)

¢ Water Quality Survey (rainy season and dry season)

+ Water Poliution Loading Survey (WPLS)

¢ Waste Amount and Composition Survey (rainy season and dry season)
¢ Industrial Waste Survey (IWS)

o Medical Waste Survey (MWS)
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¢ Inundation Damage Survey
a. Public Opinion Survey (POS)

The vesults of the POS which polled 240 houscholds {80 houscholds in each cily),
revealed the following views of residents.

o Additional willingness-to-pay (WTP), expressed by the residents who are already
recciving services for water supply, sewerage system, and waste collection for the
service improvement is very low and it could be concluded that the present WTP
for present services is very near the residents” maximum ability to pay for the
services.

e In general, the semi-urban area has more USE problems and greater dissatisfaction
toward sanitation services, according 1o the sampling area (urban, semi-urban,
commercial) comparison.

b.  Water Quality Survey (WQS)

Three wells in each respeclive city, which serve as water supply sources, were sampled.
River water was also sampled upstream and downstream of the lagoon efiluent outfali
for respective sewage treatment plants in the cities. The survey indicated slight
contamination of some wells in Granada City, which serve as water supply source.
Contamination of underground water either by leachate from the La Joya disposal site or
by wastewater discharged from the tanneries is highly anticipated.

¢.  Water Pollution Loading Survey (WPLS)

The Water pollution loading survey was carried out in residential areas, factories,
markets, and offices in the three cities. In the residential areas, the survey was carried
out in regard to the income level of the residents (high, middie, and low income level).
The results show that BOD loading rates were approximately 50 1o 59 g/person/day,
which coincide with the rate used for the design of sewage treatment plants in the city of

Chinandega, 52¢/person/day.’ :
d. Waste Amount and Composition Survey (WACS)

Waste amount and composition surveys were conducted twice (rainy season and dry
season) in the three cities. The following table shows the average waste generation rate
found through the surveys.

Table 2-1: Waste Generation Ratio (1986)

Category Sub-Category Unit Average Generation Ratio

Household Waste a/personfday 675
Restaurant gftestaucant/ day 15,109
Commercial Waste
Others g/shopiday 1,676
Institutional Waste g/person/day 98
Market Waste g/shop/day 2,827
Street Sweeping
Waste g/km/day 36,677

! Final Report of Study and Design for Rehabilitation of Pumiping station and Stabilization Lagoon of
Sewerage Service in city of Chinandega, INAA-BID, Oclober 1992,

9
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e Induslirial Waste Survey

Questionnaires were carried out on 10 representative factories in each cily after due
consultation with the counterparts. Based on the 24 categories of industrial solid waste
(ISW) proposed by the Study Team, the aim of the questionnaires was to determine the
amount of waste generated and disposed, characteristics of the waste; storage,
treatment, and disposal methods. And haulage methods. From the questionnaire results,
ISW generation rates (per employee) were calculated, and the total industrial waste
generated waste then determined by using the number of employees per industry (CHU).
See the table below.

Table 2-2: Eslimated Industrial Waste Generation Amount
Unil: tonfyear

Leon Chinandega Granada Total
tndustrial Waslewaler 91,200 5500 1,044,500 1,144,200
Industrial Solid Waste 7,400 6,400 4,000 14,300
Total Industrial Waste
Amount 98,600 11,900 1,045,500 1,156,000

f. Medical Waste Survey (MWS)

Questionnaires were carried out on 17 representative medicat institutions (5 in Leon, 6
in Chinandega, and 6 in Granada) after due consultation with the counterparts. Based on
the medical waste categories proposed by the Study Team, the aim of the questionnaires
was to determine the amount of medical waste generated and disposed; characteristics of
the waste; storage, treatment, and disposal methods; and haulage methods. From the
questionnaire results, medical waste generation rates (per bed) were calculated, and the

total medical waste generated waste the determined by using the number of beds per
medical institution. See the table below.

Table 2-3: Estimated Medical Waste Generation Amount

Unit : lon/year
Leon  { Chinandega Granada Total
Risky Waste 54.5 13.5 9.9 77.9
Hazardous Wasle :
(Chemical, Radioactive) 23 1.1 08 4.0
Common Wasle 50.8 20.5 91 804
Total Medical Waste
Amount 107.6 35.1 198 162.3
g Inundation Damage Survey

Two households from areas within the respective municipalities considered prone to
inundaiion were surveyed. The number of households surveyed and those damaged by
inundation are shown in the table below.

10
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JICA Study Team

KOKUSAI KOGYO €O, LYD.

Inundation Prone Areas Households Interviewed
City [ Damagie Damage
Surveyed Reported Surveyed Reported
Leon 15 15 30 28
Chinandega 10 8 20 15
Granada 3 K 6 6
Total 28 26 56 49
The Present USE

Rirst of all, relevant organizations and their jurisdictions regarding USE are summarized
in Table 2-5 in order to understand the present condition of USE in Nicaragua. Then,
current water supply management, domestic wastewater management, industrial
wastewaler management, stormwater management, and solid wasle management of
three cities are summarized in Tables 5-2, 5-3, 5-4, $-5, 5-6 in the Volume II: Main
Report for the M/P and Conceptual M/Ps.

11
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2.4 Evaluation of the Present Conditions of USE

2.4.4 Water Supply Management

The coverage rate of potable water supply in the areas, of the three cities subject 10
the Study, ranges from 74% to 92%. Present figures for Leon and Granada exceed
the national average coverage for urbanareas. (.., 80.7% in 1995)° Morcover, they
exceed the INAA’s planned national utban coverage for 2002 (i.c., 85%). As for the
water consumption in the three cities, it ranges from 139 to 143 liter/person/day.
These rates exceed or are equal to the national average for urban areas (ie, 139
liter/persorn/day). Although problems of low water pressure remain in some areas,
these figures (coverage and consumption) indicate the water supply management in
the study areas have achieved a certain satisfactory level of service.

The institutional system of INAA, which exercises authority over water supply
systems, is well organized. With aid from forcign countrigs, including Japan,
nationally, the average water supply coverage of 55.2% (1995) extremely high for a
developing country. In the principal cities in Nicaragua, most houscholds have taps,
even in the urban fringe area {(UFA), which is composed of low income residents.
This can be valuated as the outcome of the story efforts made by the Nicaraguan
Government and people concerned with INAA. Moreover, water charges collected
make up 98% of the total bill, implying that INAA is financially sound.

2.4.2 Wastewater and Stormwater Management
a.  Domestic Wastewater Management

As for domestic wastewater management, although the sewer coverage of Granada
(22 %) is below the national average for urban areas (34.2% in 1995), Chinandega
(34 %) is equal to it and Leon (55 %) surpasses it. The rate of Leon even exceeds
INAA’s planned national coverage in 2002 (i.e. 40 %). Consequently, it can be said
ihat the current sewer coverage of Chinandega and Leon are at a reasonable level.

Regarding no-sewer areas, the night soil is in general managed properly by means of
septic tanks, latrines, etc. 74%, 10.6%, and 10.9% respeciively in Leon,
Chinandega, and Granada do not have toilet systems.

The sullage in the no-sewer arcas is generally discharged to roadsides and
watercourses without treatment, despite the several experimental efforts observed in
Leon City. This is one of the causes for the deterioration of the USE.

Although INAA’s authority includes sewer systems as well as water supply systems,
sewer coverage is very low compared with water supply coverage. In comparison
with other developing countries, water consumption and water supply coverage are
extremely high in these three cities so that the treatment of the generated wastewater
is a critical issue for the USE, which needs to be solved urgently. Moreover, the
collection rate of sewerage charges is 98%, same as water supply, as it is collected
jointly with the water charges. ‘Therefore, INAA’s sewer management is also
financially sound. However, the fees are partially collected from areas where sewer

? Normalization Management of INAA (July/96)

i3
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systems are not yet provided. So sewer systems to these arcas should be provided
urgently.

As a result, INAA actively pursing financing (c.g., from 1DB) for studies and also
sewer system expansions based on existing long-term plans. However, for recently
populated UFAs, there exist no plan (scwer provision or other alternatives) for
domestic wastewater management.

Hence, in order to improve of domestic wastewater treatment rate (including UFA) in
the fiture, considerable financiat burden sharing will be required.

b. Industrial Wastewater Management

Even though 88% of. industrial wastewater in three cities contains “hazardous
substances” to a varying degrees, 99% is discharged into sewers/watercourses or
soaks into the ground without treatment. The proportions of industrial wastewater
generation by Leon, Chinandega, and Granada are 10%, 1%, and 89% respectively.
Granada, the city with the smallest population, generatés a great amount of industrial
wastewater, which consequently is discharged into the public water courses and/or
soaks into the ground withoiit treatment.

Since legtstatlon regarding industrial wastewater has only been established recently,
detailed regulations and technical instructions to support it have not vet been
prepared. Moreover, MARENA’s organizational system is insufficient {o regulate or
administer industrial wastewater. Dischargers are not aware of the necessity to
control the generation of wastewater and discharge it foilowmg approporiate
treatment.  As a result, currently industrial wastewater is discharged without
treatment, ignoring its effects on the environment. Thus it is becoming a major cause
of USE deterioration. In order to establish a suitable industrial wastewater
manageiment system, factory improvements and the enforcement of regualtions at
every level are vital. However, priority should be given 1o the establishment of

controls (by factories) and monitoring (by authority) of hazardous industrial
wastewater (e.g., chromium effluent).

<. Stormwater Drainage Management

In addition to the outcome of the Inundation Damage Survey, the POS showed that
25 to 28% of citizens suffer from inundation in their daily tives. Consequently, it is
revealed that stormwater drainage management is of great concern for citizens.
Especially in the northern area of Chinandega, where flooding along the highway to
Somotillo, obscrved by the Team was significant and caused considerable damage (to
beth roads and houses) to the community. The causes for the inundation damage are
as follows:

o The main cause is the insufficient drainage capacity of existing drains and also it
is partly due to the construclion of inappropriate facilities.

+ Moreover, there are some cases where damage is caused by poor maintenance
of drains such as clogging of channels.

¢ Furthermore, changes in run-off characteristics of the catchment area resulting
from the alteration of the land use (deforestation, construction of houses, etc.)
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can be another cause, Bspecially, the was the case is Chinandega Municipality,
mcntioned above, where there is a relatively large watershed.

The reason why the municipalities can nol eftectively deal with inundation damage is
because no framework for the improvement of stormwater treatment have yet to be
established.

¢ Stormwater drainage management plan has not formulated.
e There are no guidelines for formulating stormwater management plans.

e Organizational systems necessary for formulating stormwater drainage
management plans and improving them are not yet fully established in the
respective cities.

¢ Financial resource to construct or maintain stormwater drainage management
facilities is not sufficient.

Moreover, some drainage channels cross over into other municipalities (Macro-
drainage). Since macro-drainage plans need to take into account wide areas, il is
desirable for the centrat government as the coordinating institution, to administer the
plan. However, in reality, ach city formulates drainage plans only for their own
municipality. That is to say, it is necessary to examine and establish systems which
sespectively administer and manage micro-drainage (which covers only its own
municipality) and macro drainage (which spans watersheds of other cities).

Regarding micro-drainage, although jurisdiction "over stormwater. drainage
management (the municipality) and wastewater management (INAA) is clearly
defined, a number of operational and administrative problems arise due to the
connection of stormwater 10 wastewater sewers and vice-versa. As a soluiion to
these problems, it is indispensable for both INAA who administer wastewater and the
respective municipalities which administer stormwater to fully understand each
other’s ptans and coordinate them.

2.4.3 Solid Waste Management
a. Municipal SWM

As for municipal solid waste management; varying levels of refuse collection system
(i.e., collection rate in Leon, Chinandega, and Granada being 80%, 51%, and 63%
sespectively) exists in each city, despite poor collection vehicles and equipment.
However, given that there are high occurrences of illegal dumping (Leon: 9.0
ton/day, Chinandega 8.9 ton/day, and Granada 7.8 ton/day) and citizen’s complaints
expressed through the POS (Leon 58%, Chinandega 28%, and Granada 43% replied
that waste negatively impacts their daily lives), further improvement of the collection
system are required in these three cities.

On the other hand, final disposat systems are very poor in the three cities. Especially
the locations of the final disposal site. Serious negative impacts not only on USE
{e.g., agricultural land contamination in Leon, river water confamination in
Chinandega, underground potable water source contamination in Granada, etc), but
also landscape deterioration due to waste in Leon. The construction of new final
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disposal sites in appropriate locations should be given priority in regard to municipal
solid management in the three cities.

The major cause of the poor municipal SWM techaical system of illustrated by the
practices and location of disposal sites rests with the weak institutional system. The
collection rate of the waste collection fee, which is a vital source of finance for the
operation of municipal solid waste management, is extremely low being 36,5% in
Leon, 27.9% in Chinandega, and 16.3% in Granada. Moreover, institutional system
of cach city is not suflicient, and cspecially, planning of SWM (including service
improvement) is non-cxistent, except in Leon. 1t can be said that this leads to the
inappropriate location of the disposal sites. Public education and participation are
indispensable for sound municipal solid waste management. However, campaign
aclivities related 1o the enhancement of public awareness in order to gain residents’
cooperation is insuflicient.

b. Industrial SWM

The total generation amount of industrial solid waste (ISW) in the three cities is
estimated to be 12,000 ton/year (33 ton/day), where municipal SW generation was
estimated 1o be 235 ton/day. The generation of ISW is small in comparison with
“industrial wastewater”. A majority of ISW could potentially become a source of
organic contamination. Seven percent of present 1SW generated is assumed as
“hazardous” and is dlsposed of in municipal landfi! sites, etc without any controls,

The admnmstralwe system to monitor and give guidance to mduslnes regarding ISW
as well as the legistation to regulate it, are not established yet as was observed i the
section on industrial wastewater management. Dischargers do not realize the
importance of controlling the industrial waste generation and its proper treatment.
The establishment of an appropriate ISWM system requires improvements in every
aspect.

Whereas non-hazardous ISW has, in general, smaller possibility of causing non-
restorable serious environmental pollution, hazardous waste may possibly cause such
serious environmental pollution. Therefore, considering that shortages of financial
and human resources in administrative bodies do not allow for effective management
over the disposal treatment of ISW, the establishment of management and monitoring
system for hazardous waste shall be given a priority.

c. Medical SWM

Medical SWM plans do not exist either at the national or municipal level. Neither is
their a “code of practice” for medical SW consisting mainly of infectious and
hazardous waste. That is to say, the administrative system to promote appropriate
medical SWM and to monitor and give guidance is not established yet.

The majority of infectiousthazardous medical waste, not separated in many medical
institutions, is collected and disposed by municipal services. Education and/or
training of employees in medical institutions are not being provided or is limited only
to the induction period.

The important thing in regarding medical SWM is how to establish an appropriate
management system for infectious/hazardous medical waste, where the amount is
very small, but very dangerous. Not only the establishment of legistative and
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administrative systems, which regulate, monitor and give a guidance on medical
SWM, but also the establishment of a systein 1o encourage waste scparation and
treatment of the wastes by cach medical institution is urgent and vital.

Selection of the First Priority City

Criteria for Selection of the First Priority City

a, Objectives of Selecting a Fivst Priority City
The objectives of the selection of a first priority city are:

¢ To concentrate the limited resources and time of the Study into one city (from
the 3 geographically distant) for the formulation of an M/P and an F/S, in order
1o complete the Study in the most effective manner, in view of the Japancse
Government aid’s poticy which supports self-help efforts of recipient countries;
and

e To formutate conceptual M/Ps to level sufficient to encourage self-help eftorts
of the other fwo cities for formulating M/P and F/S by themselves.

In other words, even though the formulation of M/P and execution of F/S are limited
to the first priority city, the Study should contribute to the improvement of the urban
sanitary environment (USE) of three cities which is the original objective of the
Study.

b. Evaluation Items

Based on the above objectives, prinéip’al evatuation items for the s¢lection were set
up as shown in the table below after due consultation with counterparts.
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Table 2-6: Structure of Evaluation Items for the Selection of the First Priority
City

Principal Evalvation
ftems

Key Evaluation Components

Detaled Uvaluation Elements

[Needs in formulating
M/P

1. Urgent nceds in
improvement of the USE
{scriousness of curent
ontstanding problcms)

1. Contamination of drinking water and surface/ground
water, inundation, public nuisance (offensive odor, cic),
outstanding adverse impacts on fishery/agriculture,
landscape, tonrism, fauua/flora, needs expressed by citizen.

2. Abscnce of plans 2.1 City development M/P
2.2 Walcr supply sector
2.3 Sewage scctor (sewerage and other domestic
wastewaler, industrial wastewater, stormwater
management)
2.4 SWM sector (municipal, industrial and medical SWM)
3. Problems caused by the |3.1  No industrial wastewater management plan
lack of the plans 3.2 No stormwater management plan
3.3 NoSWM plans
4. Planning deficicacy  [4.1 Resource insufliciency in municipality’s planning
(manpower and budget of planning department)
4,2 External planning supposts (foreign and institutionat
assistance) '
Economic Benefits |1, Economic benefits 1.1 Prevention of future losses and remediation
expected expected in USE scctors {conlamination of drinking water and surface/ground
water, inundation, public nuisance)
2. Economic benefils 2.1 Prevention of future losses (ﬁshcr)lagncullure
expected other than in landscape, tourism, Fauna/ilora)
USE sectors
Social Welfare 1. Social equity 1.1 Coverage ratc of water supply, sewerage, toilets, refuse
Coniribution collection and stormwater drainage
1.2 Foreign aid and subsidy from central government per
cilizen
1.3 USE expenditure in sector per citizen
1.4 Bencficial impact on vulnerable people (GDP,
uncmployed rate, etc)
2. Health indicators 2.1 Neonatat and matcrnal mortality rate -
2.2 Morbidity/mortality rate of major epidemics
2.3 Health damage due to peor USE facilities
Capability to l. Financial capability of 1.1 Financiat capability of exccuting body (budgets, etc.)
implement Relative | ovocuiing body and 1.2 Financial capability of citizens (tax payment,
Projects citizen willingness to pﬁy according 1o the FOS)
2. Administrative 2.1 Administrative capability of municipality
implementation 2.2 Administrative capability of receiving forcign/domestic
capability support
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2.5.2 Selection of a First Priority City
a Evaluation Principles

Because there are various authorilics involved with the USE improvement plans, onc
of evaluation method could be to cvaluate the necessity of an M/P on the basis of
view points from the authorities. While the M/P includes several sectors such as
water supply and sewerage, that are not under the jurisdiction of the municipality, the
M/P itself aims to improve the USE in the selected city. Therefore, this evaluation
examined to the comparative situation of the three cities.

Meanwhite, the information on which this evaluation is based was obtained by the
Team during the First Work in Nicaragua (i.e., presented in the Progress Report §)]
and related comments from counterparls).

Furthermore, it is not intended that evaluation ilems cover all aspects of the three
cities and limited so far as to what are related to the USE situation in three cities.

b. Qutcome of the Evaluation

The outcome of the evaluation is classified into the following three cases and
analyzed. Respective cases assume different point weighting.

Point weighting rule follows that of Progress Report (1): Needs for formulating M/P {30
Case-1 | points), Economic bencfit expected (20 points), Social welfare contribution (20 poinds), and
Capability to implement relative projects (10 points).

4 principal cvaluation items reccive cqual ‘\'eighiing i.c.: Needs for formmulating M/P (25
Case-2 | points), Economic benefit expected (25 poinis), Social welfarc contribution {25 points), and
Capability to implement rclative projects (25 poinis).

Without weighting on principal evaluation items, all “detailed cvaluation clements” reccive

Case-3 R
same weighting.

The result of the evaluation is as follows;

Case 1 Granada 71.9, Chinandega 60.9, Lcon 56.3
Case 2 Granada 65.7, Leon 59.0, Chinandega 33.3
Case 3 Granada 82, Chinandega 71, Leon 64

From the above results, the Study Team proposed Granada City as the First Priority
City, and Nicaraguan side agreed with this proposal.
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3  M/P and Conceptual M/Ps for USE

3.1 Difference between M/P and Conceptual M/P

The USE M/P was formulated for Granada City, selected as the priority city, and
conceptual USE M/Ps were formulated for Leon and Chinandega. As stated in
Section 2.5.1 above, the objectives of the conceptual M/P’s is to encourage Leon and
Chinandega to formulate an M/P and then carry out an F/S of priority projects on
their own, The difference between an M/P and the conceptual M/P formulated in the
Siudy is summarized below.

1) Regarding water supply 'management, there is no difference between the

M/P and conceptual M/P as these plans are based on the existing plans of
INAA.

2) Regarding the wastewater management and the municipal solid waste
management, the following items are examined in M/P, but not in the
conceptual M/P.

+ Sile selection and layout plan for major facilities, ;
¢ Preliminary design of the facility and equipment;

s Cost estimation for M/P;

» Examination of financial plan;

s Evaluation of M/P

3) Regarding industrial waste management {both wastewater and solid waste),
medical waste management, and stormwater management, only
recommendations for their improvements were given in both the M/P and
conceptual M/Ps.

3.2 USE Conceptual M/P for L.eon

3.2.1 Planning Framework
a. Goals

The principat goal of the conceptual M/P for Leon is to improve the urban sanitation
environment {USE) of Leon City by the target year 2010. Leon is the major economic
and population center of Region IL.

Through the improvement of the USE in Leon Cily, the plan aims to:
¢ Promote the citizens’ well-being;
+ Support sustainable development of the city; and

¢ Contribute to the growth of the regional economy.
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b, Targets

Targel years were sct as follows:

Master Plan; Year 2010

Feasibility Study: Year 2005

In order to achieve the principat goals of the M/P, target figures in the three major
USE sectors are set up as indicated in the table below.

Table 3-1: Target Figures of Technical System (Leon City)

Present(1895/96) | FIS(2005) | M/P(2010)

Water Supply Coverage 92.2 % 85 % 85 %
Domestic Wastewater

reatment
N n 56.3 % 60 % 65 %

Sewer coverage

; 21% 7% 12%
On- sle
Latne ony sysem 52%|  20% 23%

0, [} o

No system 14% 4 % 0%
Waste Collection Coverage -
Col!ecl{on rate of_ail wa?:ed 86.7 % 05 % 100%
Collection rate of househo! 80.0 % 04 % 100 %

E : waste

Note: The INAA established a target water supply coverage rate of 85% for the whole urban
pepulation. . The target figure is set Up in accordance with the INAA's targel.
Consequently, the coverage rates for the year 2005 and 2010 is lower than 92 2%, the
rate of 1985/1996. However, the supplied population in 2005 will be about 1.6 times
more than that in 1995/1896 and that in 2010 will be about 1.8 times.

c. Strategies

Strategies to reach the goals and targets should, in practice, be deployed in a stepwise
manner toward the target year of 2010. Therefore, it is recommended herewith to
divide the period to the target year of 2010 into three phases.

(ot
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Table 3-2: Slrategies for the Realization of the USE M/P {Leon City)

(1998 - 2000)
Preparation for
Priority
Projects
Implementation

assificati . i
Chissification Technical Aspects Fostitutional Aspects
Phase S
Phase 1 Common Aspecis

& An USE M/P should be urgently formulated
and F/S on priority projects should be
conducted along wilh the M/P.

Water Supply System

« The water supply systcin should be
consolidated to waintain target coverage of
85% for the increasing population,

Domestic Wastewater System

¢ In order to execute the priority projects (F/8
projocts), the required funds should be
secured and the detailed design of the
projects shall be conducted,

¢ As for sewer arcas, connection 1o sewers
should be promoted, and system
improvements necessary for maintaining the
present sewer coverage (55.3%) shoutd be
provided.

As for the non-sewer areas, F/S for
introducing on-site DWW trealment systemn
should be carricd eut, referring PECM
(Special Program for Model Community
Integrated USE Improvement Project} in
Granada. In order to prepare for such
projects, public cducation program should be
deployed to encourage cilizens’
environmenial consciousness,

Stormwaler Management

e Technical guidelings necessary for
stormwater management should be prepared.

« Basic investigations {e.g., topographical
surveys) for inundation prone areas should be
conducted for planning the improvement and
recurring necessary funds,

» Rain drainage in urban fringe arcas {UFA)
should be improved, teferring PECM in
Granada.

Municipal SWM

s A site for a fulure municipal SW final
disposal site should be selected from some
candidate sites. [ts preliminary design and
the environmental impact assessment (EEA)
should be carried out.

+ In order o exccule the priority projects (F/S

Common Aspecls

s Regulations of wastewaler discharge
imo scwer/public water body should be
legally and practically cnforced.

s The municipality should provide norms
and guidelines regarding USE (o the
cilizens, from which citizens should
casily understand appropriate sanitary
practices and civil procedurcs.

s Appropriate land use managemenl
should be further promoted along with
the present urban development plan.
Meanwhile, a cadastre of real property
and public services should be
cstablished.

Domestic Wastewster System

« Guidelings for appropriate on-sile
DWWM should be elaborated.

+ INAA, MINSA and the municipality
should, referring PECM in Granada,

- coordinate 10 ¢stablish a stecring
committee for PECM in Leon necessary
for introducing on-site DWW treatment
systcm and to seck forcign and domestic
granis for such projects.

Rain Water Management

s Authoritative competency for
stormwater management (plarning,
maintenance and repair) should be
reviewed respectively for macro- and
micio- drainage.

o INAA, MINSA and the municipality
should, referring PECM in Granada,
coordinate to establish a steering

“commitiee [or PECM in Leon necessary
for improving rain drainage in UFA
and to seck foreign and domestic grants
for such projects.

Municipal SWM

« Reguiations on urban cleansing should
be cstablished to clarify municipality's
powers (including placing penaltics)
and dulics as well ascitizen’s rights and
duties.

» The municipality should inprove
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projects), the required funds shall be sccured
and the detaited design of the projects shall
be conducted. Then, construction of the
facilitics and procurciment of vehicles and
equipment shall be done.

o Technically satisfactory lgvel of sanitary
landfill operation should be maintained in
the preseat land itk vatil its ctosure, in order
to reduce the pollution impacts to the
environment. Meanwhile, illegat dumping
should be reduced through improved
colleclion services,

Industriat Waste Management

« Based on the “polluter pays principle”,
industrics should be instnucicd to implement
appropriate on-sit¢ management of their
solid/liquid wastcs and residual water,

Medical Waste Management

o Appropriatc on-sitc management (e.g.,
separation of hazardous/infectious medicat
waste from other waste) in institutions
should be promoted.

collection of municipal taxes and
charges for the senvices.

Industrial Waste Management

» Waste classification suited for
Nicaragnan authoritics’ present WM
should be cstablished, Management of
hazardous wastc should be prioritized.

¢ Inveniony of factorics and their wasle
gencration shoutd be made for
idemtifying 1SW and [WW.

» With regard to ISWM and I\WWM,
authoritics should be cmpowered to
conduct adininistrative measures such
as moniloring, supervision and
guidance.

Medical Waste Management

» Classification of medical waste should
be cstablished. Code of practice for
respective medical waste categorics
should be formulated.

Phase 2

(2001 - 2005)
Priority
Projects
Implementation

Water Supply System

o The waler supply system shmﬂd be
consolidated to maintain 1arget coverage of
$5% for the increasing population.

Domestic Wastewater System

+ Facitities and equipment provided in Phase-
1 should be eperated and maintained
appropriatcly.

o In order to prepace for M/P projects, designs
and funds recruitment for the projects shoutd
be prepared. Then, facilities construction
should be implemented.

o Sewer provision should be improved loattain
the target coverage of 60%.

«+ In the non-sgwer area citizens’ participation
in the “model communities integeated USE
improvement” projects should be
substantiated in order to sustain the projects
in affordable and appropriate levels.
Meanwhile coverage rate of on-sile system
shoutd be raised to 7%.

Rain Water Management

» Drainage should be improved in accordance
with Flood Damage Area Improvement Plan.

» Integrated Arroyo Management Plan

Commen Aspects

» The norms and guidetings regarding
USE previded by the municipatity
should be demonstrated through public
education programs in order for the
citizens to practice appropriate
sanitation measures and civil
procedures.

+ The urban developmeni plan should be
further utitized to guide and to restrict
the tand use, in order (o maislain a

_ preferable urban environment (e.g.,
protect potable water sources of the city,
regulate industrial activities and
NIMBY Eacilitics in designated arcas).

» The cadastre of real property and
public services, perhaps applying
crossed subsidics; should be utilized for
establishing the management systemon
USE services and also promoting a
Beneficiary-Pay Principles for the
services.

Demestic Wastewater System

» PECM steering conumittee shonld
further seck foreign and domestic

grants for constructing on-site DWW
trcatment projects.
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(comprising: land use regntation; catchmeny
conscrvation with reforcstation; and
drainage channel improvement) should bo
formulated.

+ Rain drainage in UFA should be further
improved throngh PECM.

Musnicipal SWM

» Facililics and vehicles acquired in Phase-1
should be appropriately operated and
maintained,

» Technically satisfactory level of sanitary
landfill operation should be maintained in
the new landfifl. Meanwhile, iltegal
dumping should be further reduced through
improved collection services.

Industrial Waste Management

* On-site ISWM and IWWM should be further
strengthencd,

* Treatment/disposal by private scctors,
mainly for hazardous wasic, should be
implemented.

Medical Waste Management

» Appropriale on-sitc management (e.2.,
separation of hazardousfinfectious medical
waste from other waste) in institutions
should be obligated.

+ Treatnment/disposal of hazardous/infectious
medical waste should be implemented by
private scctors.

Medical Waste Management

Rain Water Managemend

¢ Respective institutional system {o.g.
funds, design guidclines) for macro-
and micro-drainage should be
esfablished.

» PECM stecring committee should
further seck forcign and domestic
grants for constructing rain drainage
facilitics.

Municipal SWM

¢ Authorities should encourage recycling
activitics by waste generators and
private recyclers. However, the
administrative support should be sucha
mannes with east financial burden on
authoritics.

Industrial Waste Management

¢ Legistative framework (o obligate
appropriate IWM (e.g., manifest
system) should be established.

* With regard to ISWM an§ 1WWM,
authoritics should practice
adminis{rative measures (e.g.,
monilering, supervision and guidance)
and apply penalties (if necessary)
apainst illcgal measures by industries,

« Formulation of commmercial mechanism
for appropriate treatment/disposal
should be promoted.

« Code of Practice on medical waste
management should be enforced.

Phase 3

{2006 - 2010)
M/P Prajects
Implementation

Water Supply System

» The water supply syslert should be
consolidated to maintain target coverage of
85% for the increasing population.

Domestic Wastewater System

+ The M/P projects should be reexamined and
implemented, with reference to the outcome
of the priority projects (F/S projects).

¢ As for sewer arca, the off-silc system should
be consolidated to maintain targel coverage
of 65% of the population.

o Asfor no sewer area, the on-site system
should be consolidated to maintain target
coverage of 12% of the population.

Common Aspects

« Public education programs related with
the norms and guidelines regarding
USE provided by the municipatity
should be deployed widely.

¢ The urban developinent plan should be
pul in practice to restrict the land use, in
order to maintain a preferable urban
environment. Meanwhite the plan
should serve for planning USE services
corresponding to the urban expansion
and the population increase therein,

Water Supply System
Domestic Wastewater System

» PECM steering committee should raise

24




-

The Study on the Inprovement of Urban Saitation Enviraument

of Pvincipal Cities in the Republic of Nicaragua 7

JICA Stdy Team
KOKUSAIKOGYO €O, LTO.

integrated USE improvement” projects, sclf-
help of communitics should be entployed in
operalion and maintenance of the facilities.

Rain Watcr Managentent

s Reforestation, drainage improvement works,
cte. should be implemented in accordance
with Inlegrated Arroyo Management Plan.

o Rain drainage facititics in UFA should be
further constructed through PECM,

Municipal SWM

» The M/P projocts should be recxamined and
implemented, with reference (o the oufcome
of the priority projects {F/S projects).

» Satisfactory municipal SWM both -
technically and environmentally should be
continued. In maintaining 1860% waste
collection rate, ilegal dumping should be
eradicaied.

Industrial Waste Management

¢ Industrics should take initiatives for
introducing “waslc minimization and
cleancr production” technologics for their
production.

Medical Waste Management

¢ Appropriatc colleclion, treatment and
disposal should be practiced for all medical
waste (including hazardous and infectious
Ones).

funds for consinucting on-sitc DWW
treatment projects, from water and
wastewater charges collected.

Rain Water Management

» PECM steoring cominitiee should raise
funds for conslructing rain drainage
facilitics, from antomobile taxes cic.

Municipal SWM

¢ Introduction of separate collection
system should be examined in order to
promole waste minimization and
resource ecovery from waste,

Industrial Waste Managemeat

¢ Authoritics should promote
introduction of “clcaner production”
mainly for facterics that gencrate
hazardous waste.

Medical Waste Management

» Appropriate conlrol, tréatment and
disposal of madical waste should be
enforced in tine with the Code of
Practice for Medical Waste
Management.

3.2.2 USE Conceptual M/P for Leon

Forecast of Future USE Service Demands

Based on the target figures of technical system in Leon City indicated in Table 3-1,
future demands forecast with regard to respective sectors related with USE was
carried out and the result was summarized below.

Table 3-3: Forecast of Future USE Service Demands (Leon City)

Item Prcsent (2000} F/S(2005) M/P (2010)
1. Area and Population (vear 1595)
Area
City total {km?} 820 820 820 820
Projected Service Arca (km’) 19.1 27.0 35.0 43.0
Population
City tolal 161,530 224295 257,084 292,511
Service Projected Area 123,865 183,519 213,156 245,421
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| {2000)

Ttem Present F/S(2008) M/P (2010)

2, Waler Supply Systen (year 1995)

Water supply coverage area b4 km?

Supplied population 114,199 155,991 181,183 208,784

Coverage (to population) 92.2% 85 % 85 % 85 %

Water production {m’Ay) 10,599,899 18,418,995 19,983,385 19,718,395

Water produoction rate (/p./day) 2543 324(267%) 259 (213%) 259 (213%)

Efficiency 8% 60 % 65 % 75%

Water constmption rate (miy) 6,185,190 11,051,470 12,834,130 14,789,070

Water consumption ratio (/p /day) 148.4 194(160%) 194 (166¥) 194 {160%)

3. Domestic Wastewater System (ycar 1995)

3.1, Sewer System Area
Served arca 9.45 km’

Service pepulation 68,5 10 101,486 129,280 159,658
Coverage (to population) 553% 553% 60.2 % 65 %
Treated amount (111’."da)') 15,515 16,136 20,504 25,321
3,2 No-Sewer System Area
On-site system coverage 2,601 person, 3,854 person | 14,920 person | 29,350 person
21 % 21% 7% 12%
Latring system coverage 43,588 person | 64,599 person | 62,029 person | 56,447 person
35.2% 352% 29 % 23%
No system 9,166 person | 13,580 person 7,887 person 0
7.4% 74% 4% 0%

4. Municipal SWM (ycar 1996)

Population in the study area 133,997 183,519 213,i 56 245421

Waste generation amount (tor/day) 102.1 147.5 186.6 230.7

Waste discharge amount (lon/day) 67.9 101.1 132.6 169.9

Waste collection amount {ton/day) 589 823 126.0 169.9

Final disposal amount (ton/day) 60.0 88.3 1289 173.0

Coverage (10 waste amount) (346) 86.7 87 95 100

Coverage (to population) (3%) 800 30 94 100

Served population 107,198 146,816 200,436 245,42\

Non served population 26,799 36,703 12,720 0

Length of sweeping served road (km) 55 55 107 135

5. Medical SWM (Ycar 1996)

Medical waste gencration 295 kg/day 399 kp/day 463 kefday 533 kg/day
Non-hazardous waste generation 139 kg/day 188 kg/day 218 kg/day 251 kg/day
Infectious waste generation 151 kg/day 204 kg/day 237 kg/day 273 kg/day
Other hazardous wasic generation 5 kg/day 7 kg/day 8 kp/day 9 kg/day

Note *;
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Key economic and financial indicators employed in the Conceptual M/P are shown in

Table 3-4.

Table 3-4: Economic and Financial Indicators in the Conceptuat M/P (Leon City)

Unit 1995 | 2000 | 2005 | 2010

GROP C$ million 700.7]  o2s| 11794 14212
Numbers of households Units 21,007| 32481 37,727 43.437
Average Income per household Ceiyear | 15708 13,9727 15353 16,068
Budget of INAA Region Il (Leon) | C$1,000 | 17.926] 21,614 24,678 28,170
Budget of Leon Municipatity C$ 1,000 32,213]  42,482| 54,219] 85,335

Note: *1 Since growth rate (between 1895 and 2000) of household numbeys is considerably
farger than the growth rate of GROP, average inceme per household is forecast to
decline substantially between 1995 and 2000.

<. Conceptual M/P

Based on the planning framework and the planning indicators {e.g., forecast key
indicators, and economic and financiat indicators) above, the USE Conceptual M/P
for Leon was summarized in Chapter 10 in Main Report for the M/P and Conceptual

M/Ps: Volume Il

Recommendations

a. Formutation of M/P and Implementaticen of F/S

The USE Conceptual M/P outlined herewith should serve as a solid base for
formutating a M/P.  Therefore, it is necessary that Leon Municipality should
formulate a USE M/P based on the conceptual M/P, and carry out an F/S for priority
projects identified in the M/P in order to justifying the project realization.

b. Improvement of Regulations,

Guidelines

Instructions,

and Administrative

In order to improve administrative ability of the Municipality, it is extremely
important to establish regulations and technical guidelines to support it. There are
“individual” norms and “combined” norms in these regulations and technical

_guidelines. This is stated in the “Institutional improvement proposal” in the M/P for

Granada. Leon Municipality should establish necessary regulations and technical
guidelines in cooperation with institutions related with Central Government in order
to improve USE, referring to this proposal.

C. Improvement of Grganizational System

It is indispensable to sirengthen organizational system of the Municipality in order to
promote the improvement of USE, which covers diverse areas, with timited budget
and human resources. This point is stated in “Institutional Improvement Proposal” in
the M/P for Granada, and “Organizational System Improvement Proposal for the

implementation of prierity projects”.
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organizational system in order to promotc the improvement of USE, referring to this
proposal.

d, Construction of A New Municipal SW Disposal Site

USE of Leon Municipality has various problems. Among others, the location of
present municipal SW disposal sile (ruin the beauty of the city, contamination of
agricultural land, etc.) requires an urgent solution. Therefore, Granada Municipatity
should constiuct a new Municipal SW disposal site as soon as possible and close
present disposal site, adopling the site sclection methods, planning, and EfA etc.
adopted by the Stady Team in the SIV A New Municipal SW Disposal Site
Development Project for Granada Municipality.

e lmprovemént of USE in UFA

In Leon Municipality, UFA spreads around the city center, which is relatively
unproved areas, as is the case in Granada City. USE of UFA is not established
sufficiently except for water supply system. Improvement of USE of UFA is the
important issue to realize social fairness and stability. Therefore, Leon Municipality
should promote the improvement of USE of UFA, referring to the “On-site Domestic
Wastewater Treatment System Improvement Project” and “Rain Water Drainage
Project” adopted by the Study Team for “Model community Integrated USE
Improvement Project” for Granada Municipality.

USE Conceptual M/P for Chinandega

Planning Framework
a, Goals

The principal goal of the Conceptual M/P for Chinandega is to improve the USE of
Chinandega City, a focal point of economic and industrial activities of Region 11, by
the target year 2010 .

Through the improvement of the USE in Chinandega, the plan aims to:
¢ Promote the citizens’ well-being;
* Su].Jpon‘ Sustainable development of lhé city, and
¢ Contribute to the growth of the regional economy.
b. Targets
Target years were set based on the S/W of the Study as follows:
Master Plan: ~ Year 2010
Feasibility Study: Year 2005

In order to achieve the principal goals, target figures in the three major USE sectors
are set as indicated in the table below.
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Table 3-5: Target Figures of Technical Syslem (Chinandega Gity)

Present(1995/96) F15(2005) MIP(2010)

Water Supply Coverage 74.0% 85% 85%
Domestic Wastewater Treatiment

Sewer coverage 33.6% 49.3% 65%
On-site system coverage 4.0% 8.0% 12%
Latrine only system 51.8% 37.4% 23%
No system . 10.6% 5.3% 0%
Waste Collection Coverage

Collection rate of all waste 81.6% 0% 100%
Collection rate of household waste 51.0% 88% 100%

c. Strategies

Strategies to reach goals and targets should, in practice, be déployed in a stepwise
manner toward the target year of 2010, Therefore, it is recommended herewith to
divide the period to the target the year of 2010 into three phases.

Table 3-6: Strategies for the Realization of USE M/P (Chinandega City)

Classification . e )
Phase Technical Aspects Institutional Aspects
Phase 1 Common Aspects Common Aspects

{1998 - 2(:00)
Prepavation for
Priority
Prajects
Implementation

o AUSE M/P shouid.bc urgemly formulated
and F/S on priority projects should be
conducted along with the M/P,

Water Su pply System

» The 'water supply system should be
consolidated to maintain 1arget coverage of
85% for the increasing population,

Domestic Wastewater System

o In order to excoute the priority projects (F/S
projects), the required funds should be
securcd and the detailed design of the
projects shall be conducted.

» As for sewer areas, conncclion to sewers
shoutd be promescd, and system
improvement necessary for maintaining the
PFCSEnt SEWCF COVCTABS {33.6%) should be
provided.

» As for the non-scwer areas, F/S for
introducing on-sitc DWW treatment system
should ba carricd out, referring PECM
(Special Program for Model Community
Integrated USE Improvement Praject) in
Granada, In order to prepare [or such
projects, public education program shounld be
deployed to encourage citizens’

s Regulat tons on wastewater discharge
into sewers/public water bodics should
be legally and practically enforocd.

o The municipality should provide norms
and guidelines regarding USE to the
citizens, so that citizens should easily
understand appropriate sanitary
practices and civil procedures.

o Urban development plan of the city (at
least including the land usc regulations)
should be prepared. Meanwhile, a
cadastre for real property and public
services should be ¢stablished.

Domestic Wastewater System

o Guidelines for appropriate on-sit¢
DWWM should b elaborated.

o INAA, MINSA and the municipality
should, referring PECM in Granada,
coordinatc to cstablish a slcering
commitiee for PECM in Chinandega
necessary for introducing on-site DWW
treatment system and to seek foreign
and domestic grants for such projects.

Rain Water Management

» Authoritative competency for
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chvironmctal conscionsness.
Rain Water Management

+ Technical guidelines necessary for
stormwater management shonld be prepared.

* Basic investigation (¢.g., topographic
survey) for inundation prone arca should be
conducted for planning the improvement and
recruiting necessary funds,

s Rain drainage in nrban fringe arcas {UFA)
should be improved, referring PECM in
Granada.

Municipal SWM

* A sile for a fulnre municipal SW fina!
disposal site should be selected from soing
candidate sitcs. {ts preliminary design and
the environmental impact assessment (E1A)
should be carricd out,

» Inorder to exceute the priocity projects (F/8
projects), the required funds shall be secured
and the detailed design of the projects shall
be conducted. Then, constnuction of the
facilities and procurement of vehicles and
equipment shall be done.

» Technically satisfactory level of sanitary
landfill opczation should be maintained in
the present landfill until its closure, in order
to reduce the potution impacis to the
environmant. Mcanwhilg, illegal dumping
should be reduced through improved
collection services.

Industrial Waste Management

» Bascd on the “polluter pays principle”,
industries should be instructed to implement
appropriate on-site management of their
solidliquid wastes and residual water,

Medical Waste Management

» Appropriate on-sile management (6.8,
sepatation of hazardousinfectious medical
waste from olher waste) in institutions
should be promoted.

storhwater management (planning,
mainienance and iepair) should be
reviewed respectively for macro- and
microe- drainage.

» INAA, MINSA and the municipatity
should, referring PECM in Granada,
coordinale to establish a steering
commitlec for PECM in Chinandega
nccesaary for improving rain drainage
in UFA and to seck foreign and
domestic grants for such projects.

Municipal SWM

¢ Regulations on urban cleansing should
be cstablished 1o clarify municipality's
powers {including placing penallics)
and dulics as well ascitizen’s rightsand
duties.

« The municipality should improve
collection of municipal taxes and
charges for the services.

Industrial Waste Management

* Waste classificalion suited for
Nicaraguan authoritics’ present IWM
should be ¢stablished. Management of
hazardous waste should be prioritized.

» Inventosy of factories and their waste
gencration should be made for
identifying ISW and IWW.

» With regard 1o ISWM and [WWM,
authorities should be empowered to
conduct administrative measutes such
as monitoring, supenvisicn and
guidance.

Medical Waste Management

¢ Classification of medical waste should
be established. Code of practice for
respective medical waste categories
shontd be formulated.

Phase 2
(2001 - 2005)

Water Supply System
» The water supply system should be

Domestic Wastewater System

« Facilities and equipment provided in Phase-
1 should be operated and maintained

Common Aspects

+ The norms and guidelines regarding

Priority consoclidaled to maintain target coverage of USE provided by the municipality
Projects 85% for the increasing population, should be demonstrated through public
Implementation education programs in order for the

citizens 1o praclice appropriate
sanitation measures and civil
procedures.
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appropriately.

+ In order to prepare for M/P projects, designg
and funds recruitment for the projects should
be prepared. Then, facititics construction
should be implemented.

L ]

Sewer provision should be improved to altain
(he target coverage of 49%.

« In the non-sewer area citizens’ participation
in the “model conumunitics integrated USE
improvement” prejects should bo
substantiated in order o sustain the projects
in affordable and appropriate levels.
Meanwhile coverage raic of on-site system
should be raised (0 8%.

Rain Water Management

» Drainage should be improved in accordance
with Flood Damage Arca Improvement Plan.

« Integrated Arroyo Management Plan
(comprising: land use regulation; catchment
conservation with reforestation; and
drainage channcl improvement) should be
formutated.

s Rain drainage in UFA should be further
improved through PECM.

MunicipalSWM

» Facilitics and vehicles acquired in Phase-1
should be appropriately opcrated and
mainlained.

¢+ Technically satisfactory level of sanitary
landfill operation should be maintained in
the new fandfill. Meanwhile, illegal
dumping should be further reduced through
improved collection services.

Industrial Waste Management

+ On-sitc 1ISWM and I'WWM should be further
sirengthened.

¢ Trealment/disposal by private sectors,
mainly for hazardous waste, should be
implemented.

Medical Waste Management

e Appropriale on-sifc management {€.g,
separation of hazardousfinfectious medical
waste from other wasiec) in institutions
should be cbligated.

+ Treatinent/disposal of hazardous/infoctious
medical waste should be implemented by
private sectors.

*» The utban development ptan should b |
put in practice to guide and to restrict
the land use, in order to maintain a
preferable ucban environment {¢.g.,
protect potable water sources of the ¢ity,
regutate industrial activitics and
NIMBY facilitics in designated arcas).

The cadastre of real propedy and
public services, perhaps applying
crossed subsidics; should be utitized for
cstablishing the management systeion
USE services and also promoting a
Bencficiary-Pay Pringiples for the
SEIVICES.

Domestic Wastewater System

¢ PECM stecring conumiitee should
further seck forcign and domestic
grants for construcling on-site DWW
treatment projects.

Rain Watce M anagement

s Respective institutional system (¢.g.
funds, design guidelings) for macro-
and micro-drainage should be
cstablished.

» PECM sicering commitice should
further seck forcign and domestic
grants for constructing rain drainage
facilitics.

Municipal SWM

+ Authoritics should encourage recycling
activitics by wastc genesators and
private recycters. However, the
administrative suppori should be such a
manner with least financial burden on
authoritics.

Industrial Waste Management

+ Legislative framework to obligate
appropriate IWM (c.g., manifest
system) shoutd be established.

* With regard to ISWM and IWWM,
authorities should practice
administrative measures {¢.g.,
monitoring, supcrvision and guidance)
and apply penaltics (if necessary)
against illegal measures by industiics.

» Formulation of commercial mechanism
for appropriate treatiment/disposat
should be promoted.

Medical Waste Management

» Code of Praclice on medical wasle
management should be enforced.
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Phase 3

(2006 - 2010)
M/P Projects
Implementation

Water Suﬁﬁly S;\'slcnl

+ The water supply systeo should be
consolidated to matntain target coverage of
85% for the inceeasing population.

Domestiec Wastewater System

*» The M/P projects should be reexamined and
implemented, with reference to the outcome
of the priority projocts (FfS projects).

¢ As for sewer arca, the off-site system should
be consolidated to maintain target coverage
of 65% of the population.

* As for no scwer area, the on-site system
should be consotidated to maintain 1arget
coveeage of 12% of the populatien.

+ As for area served with “model communitics
integrated USE improvement” projects, self-
help of communitics should be employed in
opcration and maintenance of the facilitics.

Rain Waler Management

» Reforestation, drainage imprp\'mnénl'u‘orks,
ctc. shoutd be implemeated in accordance
with Integrated Arroyo Management Plan,

« Rain drainage facilitics in UFA should be
funther constructed through PECM.

Municipal SWM

+ The M/P projects should be reexamined and
implemented, with reference to the outcome
ofthe priority projects (F/S projects).

+ Salisfactory municipal SWM both
techinically and environmentally should be
conlinucd. In maintaining 100% waste
collection rate, llegal dumping should be
cradicated.

Industrial Waste Management

s Industrics should take initiatives for
introducing “wastc minimization and
cleancr produciion” technologics for their
production,

Medical Waste Management

Appropriate collection, treatment and disposal
should be practiced for all medical waste
{including hazardous and infectious oncs).

"Commen Aspects

JICA Study Teanm
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+ Public education programs retated with
the norms and guidelines regarding
USE provided by the municipatity
should be daployed widely.

¢ The'urban development plan should be
put in practice to restrict the land use, in
order (o ntdintain a preferable urban
cnvirorment. Mcanwhile the plan
should sérve for planning USE services
corresponding (o the urban expansion
and the population increase thercin,

Domestic Wastewater System

o PECM steering commitlee should raisc
funds for construcling on-site DWW
treatment projects, from water and
wastewater charges collecled.

Rain Water Management

s PECM stecring committee should raise
funds for constructing rain drainage
facilities, from antomobile faxes ctc,

Municipal SWM

o lntroduction of separate collection
system should be examined in order to
promote waste minimization and
rcsource recovery from waste.

Industrial Waste Management

¢ Authorities should promote
imtroduction of “cleancr production”
mainly for factories that generale
hazardous waste.

Medical Waste Management

¢ Appropriate control, treatment and
disposal of medical waste should be
enforced in ling with the Code of
Practice for Medical Waste
Management.
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3.3.2 USE Conceptual M/P for Chinandega

A, Forecast of Future USE Scrvice Demands

Based on the ta'rgét figures of the technical system in Chinandega City, indicated in
Table 3-5, future projectite demands with regard to respective scetars refated with

USE was carried out and the result is summarized below.,

Table 3-7: Forecast of Future USE Service Demands (Chinandega Cily)

Item Present (2000) F/5(2005) M/P (2010)
1, Arca and Population (year 1995)
Arca
City total (kin') 647 647 647 &17
Projected Service Area (k') 16.1 16.1 16.1 15.1
Population
City tolal 117,037 136,076 155,523 176,359
Projected Seivice Area 97,387 115,393 133,753 153,444
2. Water Supply System (ycar 1995)
Water supply coverage area 7.5 knt? ‘
Supplied population 72,077 98,084 113,753 130,427
Coverage rate (poputation) 0% 85 % 85% 85 %
Water production amount{m®/year) 5,083,403 9,264,065 10,738,665 12,320,210
Water production ratio (Vp./day) 1932 259(213%) 259 (213%) 259 (213%)
Efficiency rate 1% 75% 5% 75 %
Water consumption amount (m:’l)') 3,657,990 6,948,140 8,054,258 9233975
Water conswmption ratio ( Up.fday) 135.0 194{160%) 194 (160%} 194 (160%)
3. Domestic Wastewater System (ycar 1995)
3.1. Sewer System Area
Service area 2.57 km’?
Service population 32,752 81N 65,910 99,739
Coverage rate (population) 33.6% 33.6% 493% 65%
Treated amount 6,591 m¥day | 6,065 m¥day | 12277m'day | 15,818 m'day
{*Inflow volurue)
3.2 No-Sewer System Avea
Onsite system (per person) 31895 4,616 10,69% 18,413
40% 48 % 8.0% 12%
Latrine system {per person} 50,714 59,7714 50,025 35,292
518% 51.8% 374% 23%
No system (per person) 10,232 12,232 7,089 0
10,6 % 10.6 % 53% 0%
4, Municipal SWM {year 1996)
Population in the study area 100,748 115,393 133,753 153,444
Waste generation amount {ton/day) 76.2 922 114.9 1419
Waste discharge amount (ton/day) 48.4 60.4 782 100.2
Waste collection amount (ton/day) 195 49.3 70.4 100.2
Final disposat amount {ton/day) 40.5 50.3 7.0 101.9
Coverage rate (% of waste amount} 316 82 90 100
Coverage rate (% of population) 510 51 88 106
Service population 51,382 58,851 118,088 153444
Non served population 49,365 56,542 15,665 0
Length of road swept (km) 45 45 52 ]
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licm Prescnt {2000) Fi3(2005) M/P (2010)

5. Medical S\WM {ycar 1996) :

Medical waste gencration 96 kg/day 109 kg/day 127 kg/day 116 kg/day
Non-hazardous waste generation 50 kgMlay 64 kg/day 74 kp/day 85 kg/day
Infectious waste gencration 37 kg/day 42 kg/day 49 kp/day 56 kg/day
Other hazardous waste generation 3 kg/day 3 kolday 4 kp/day 5 kp/day

Note * : The figures excludes commercial and indusirial water wse.

b, Economic and Financial Indicators

» Key cconomic and financial indicators employed in the economic and tinancial
evaluation in the Conceptual M/P are shown in Table 3-8.

Table 3-8: Economic and Financial indicators in the Conceptual M/P

(Chinandega City)
, Unit 1995 | 2000 | 2005 | 2010
GROP C$milion | 857.0] 866.5| 1,105.9] 1,332.6
Numbers of households Nos. 16,934] 20,103] 23,302 "26.732
Average Income per household Cslyear | 14,772 16,4107 - 18,069 ' 18,079
Budget of INAA Region il | cs1000 | 13,765] 16,597 18,873] 21,631

lBudget of Chinandega Municipality C$ 1,000 14,604] 19,260| 24,581 29,620

Neote:  Since growth rate (between 1995 and 2000) of household numbers Is smaller thanthe

growlh rate of GRDP, average income per household substantially increases from
1695 to 2000.

c Conceptual M/P

Based on the planning framework and the planning indicators {e.g., forecast key
indicators and economic and financial indicators) above, the USE Conceptual M/P

for Chinandega is summarized in Chapter 11 in the Main Repori for the M/P and
Conceptual M/Ps: Volume 11.

3.3.3 Recommendations

a. Formulation of M/P and Implementation of ¥/S

The USE Conceptual M/P outlined below should serve as a base for formulating a
substantial M/P. Therefore, it is necessitated that Chinandega Municipality should
formulate an USE M/P based on this Conceptual M/P, and carry out F/S for priority
projects identified in the M/P in order for justifying the project realization.

34

ik,



The Study on the Improvement of Urban Sanitation Favivonment JICA Study Team
of Principal Cities in the Republic of Niearagua - KOKUSA! KOGYO CO., LTO.

3.4

3.4.1

b, Improvement of Regulations, Instructions, and Administrative
Guidelines

In order to improve administralive abitity of the Municipality, it is extremely
important to establish regulations aud technical guidelines to support it. There are
“individual” norms and “combined” norms in these regulations and technicat
guidelines (refer to “Institutional improvement proposal” in the M/P for Granada).
Chinandega Municipality should establish necessary regulations and technicat
guidelines in cooperalion with institutions related with the Central Government in
order to improve USE, using this proposal as reference.

¢ Improvement of Organizational System

It is indispensable to strengthen the organizational system of the municipalily in order
to promote the improvement of USE, covering a diverse area, with the limited budget
and human resources (refer to “Institutional Improvement Proposal” in the M/P for
Granada, and “Organizational System Improvement Proposal for the implementation
of priority projects). Chinandega Municipality should improve its organizational
system in order lo promotc the improvement of USE, using this proposal as
reference.

d. Construction of 2 New Municipal SW Disposal Site

" The USE of Chinandega Municipality suffers from Vafioﬁs problems. Among others,

the location of the present municipal SW disposal site (ruin the beauty of the city,
contamination of agricultural land, etc.) requires an urgent solution. Therefore,
Chinandega Municipality should construct a new Municipal SW disposal site as soon
as possible and cease opezation in the present disposal site, adopting the site selection
methods, planning, and EIA etc. used by the Study Team in the “SIV A New
Municipal SW Disposat Site Development Project for Granada Municipality”.

e Improvement of USE in UFA

In Chinandega Municipality, the UFA’s spreads around the city center, which isa
relatively improved area, as is the case in Granada City. The USE of UFA is not
established sufficiently except for the water supply system. The improvement of the

USE of UFA’s is the most important issue to realize social equality and stability.

Therefore, Chinandega Municipality should promote the improvement of the USE of
UFA’s, using the “On-site Domestic Wastewater Treatment System Improvement
Project” and “Rain Water Drainage Project”, adopted by the Study Team for the
“Model Community Integrated USE Improvement Project” for Granada Municipality
as reference.

USE M/P for Granada

Planning Framework

a. Goals

The principal goal of the M/P for Granada is to improve the USE of Granada City, a
focal point of economic and industrial activities of Region 1V, by the target year
2010.
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Through the improvement of the USE in Granada City, the plan aims to:

+ Promote the citizens’ well-being;

4+ Support sustainable development of the city; and

+ Contribute to the growth of the regional economies.

b. Targets

Target years were, in accordance with the S/W of the Study, set as follows;

Master Plan:

Feasibility Study:

Year 2010

Year 2005

In order to achieve the principal goals, target ﬁgﬁres in three major sectors
comprising USE were set as indicated in the Table below.

Table 3-9: Target Figures for the Technical System in Granada Cily

Pcesent(1995/96) F/8(2005) M/P(2010)
Waler supply coverage 89.7% 85 % 85 %
Domestic wastewater system _ .
Off-site sewer system 21.9% 38 % 55 %
On-site system 1.6% 1% 17 %
Soak system 37.5% 24 % 13%
Lalrine only system 281 % 22% 15 %
No system 10.9 % 6 % 0%
Municipal SWM
Coverage rate (lo waste :
amount) | | 820% | 90 % 100 %
Coverage rate {to population) ' 63.0% 88 % 100 %

Note: The INAA established a target water supply coverage rate of 85% of the whole urban

population. Thetarget figureis set up in accordance with the INAA's target. Consequently, the
coverage rales for the year 2005 and 2010 is lower than 88.7%, the rate of 1995/1986.
However, the supplied population in 2005 will be about 1.6 times more than that in 1935/1996
and that in 2010 will be about 1.8 times.

c. - Strategies

Strategic actions to reach the goals and argets should, in practice, be achieved in a
stepwise manner toward the target year of 2010. Therefore, the period up 1o the
target year of 2010 is recommended to be divided into three phases.
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Table 3-10: Strategies for the Realization of USE Masler Plan (Granada

¢ In order to exccute the priotity projects (F/S
projects), the required funds shall be seenred
and the detailed design of the projects shall
be conducted.

¢ As for arcas with s¢wers, connection o sewer
should be promoted and system improvenienl
necessary for maintaining the present sewer
coverage {21.9%) should be provided.

» As for the non-sewer area, in order to prepare
for “model communitics integrated USE
improvement” projects (PECM), public
education programs should be encouraged (o
raise cilizens’ awareness of the environment.

Rain Water Management

+ Technical guidelines necessary for
stonnwater management shoutd be prepared.

« Basic investigation (c.g., lopographic
survey) for inundation prone arca should be
conducted for planning the improvement and
recruiting necessary funds.

+ Rain drainage in urban fringe arcas (UFA)
should be improved through PECM.

Municipal SWM

¢ In order {0 exccute the pnont) prOJccls {F!S
projects), the required funds shall be secured
and the detailed design of the projects shall
be conducted. Then, construction of the
facilitics and procurement of vehicles and
cquipmient shall be done,

Technically satisfactory level of sanitary
landfill operation should be maintained in
the present landfil! until its closure, in order
to reduce the potlution impacts to the
environment. Meanwhile, illegal dumping
should be reduced through improved
collection services.

Industrial Waste Management
« Based on the “polfuter pays principle”,

City)
thsiassmcatmn Techwical Aspects Institutional Aspects
Phasc 1 Waler Supply System Cominon Aspects
{1998 - 2000) « The watee sapply system should be » Regutations of wastewater discharge
Preparation for consolidated to maintain a target coverage of | into sewer/public watcr body should be
Priority 85% for the increasing population, {cgally and practicatly eoforced.
Projects Domestic Wastewater System « The municipality should provide nornis
Implementation and guidclines regarding USE to the

citizens, which they shoutd casily
understand appropriatc sanitary
praciices and civil procedures.

Urban development plan of the cily (at
least including the land use regalations)
should be prepared. Meanwhile, a
cadastre of real property and public
services should be ¢stablished.

Domestic Wastewater System

Guidclines for appropriate on-site
DWWM should be claborated,

INAA, MINSA and the municipality
shoutd coordinate lo establish asteering
committe¢ for “Special Program for
Modcl Comumunity Integrated USE
Improvement Project” (PECM)
neeessary for introducing on-site DWW
treatment system and to seek foreign
and domestic grants for such projects.

Rain Water Management

Authoritative competency for
stormwater management (planning,
maintenance and repair) should be
reviewed respectively for inacro- and
niicro- drainage.

INAA, MINSA and the municipalily
should coordinate to establish a stecring
comumitiee for PECM necessary for
improving fain drainage in UFA and to
sock forcign and domestic grants for
such projects.

Municipal SWM

Regulations on urban cleansing should
be established to clarify municipality’s
powers {including placing penaltics)
and dutics as well as citizen’s rights and
dutics.

The municipality should improve
collection of municipal taxes and
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industrics should be instructed to implemeat

appropriate on-site management of their
solid/liquid wastes and residual water,

Medical Waste Management

o Appropriate on-sile management {¢.g.,
scparition of hazardous/infectious medical
waste from other waste) in institutions
should be promoted.

charges for the services.
Industrial Waste Management

* Waste classification suited for
Nicaraguan anthoritics’ present I'WM
should be established. Management of
hazardous wastc should be prioritized.

*» Invemtory of fﬁétorics and their waste
generation should be made for
identifying ISV and [WW.

+ With rcgard to ISWM and IWWM,
“autherities should be empowered to
conduct administrative measures such
as monitoring, supeevision and
guidance.

Medical Waste Management

» Classification of medical waste should
be established. Code of practice for
respective medical waste categories

should be formulated.
Phase 2 Water Supply System Common Aspeets
(2001 - 200%) + The water supply system should be ¢ The norms and guidclines regarding
Priority consolidated o maintain target coverage of USE provided by the municipality
Projects 85% for the increasing population. shoutd be demonstrated through public
Implementation | Domestic Wastewater System cducation programs in ordes for the

o Facilitics and cquipment provided in Phasc-
1 should be operated and maintained
appropriately. :

» In order to prepare for M/P projects, designs
and funds recruitreent for the projects shounld
be prepared. Then, facilities construction
should be implemented.

* Sewcr provision should be improved to attain
the target coverage of 38%.

¢ In the non-sewer arca citizens' pardicipation

in the “model communitics integrated USE

improvement” projects should be
substantiated in order to sustain the projects
in affordable and appropriate levels.
Meanwhile coverage rate of on-site system
should be raised (o 10%.

Rain Water Management

e Drainage should be improved in accordance
with Flood Damage Area Improvement Plan.

» Integrated Arroyo Management Plan
{comprising: tand use regulation; catchment
conservation with reforestation; and
drainage channel improyement) should be
formulated.

¢ Rain drainage in UFA should be furthes

« The urban development ptan should be

‘citizens to practice appropriate
sanitation measurcs and civil
procedures.

put in practice to guide and to restrict
the land use, in order fo maintain a
preferable urban environment (e.g.,
protect polable water sources in
southern part of 1he city, regulate
industrial activities and NIMBY
facilitics in designated areas).

» The cadastre of real property and
public sesvices, perhaps applying
crossed subsidies; should be utilized for
establishing the management sysiem on
USE services and also promoting a
Beneficiary-Pay Principles for the
SCIViCeS.

Pomestic Wastewater System

¢ PECM stcering commitice should
further seek foreign and domestic
granis for construciing on-site DWW
treatmenl projects.

Rain Water Management
+ Respective instinetional system (e.g.

funds, design guidelines) for macro-
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improved through PECM.
Municipal SWM

« Facilitics and vehicles acquired in Phasc-1
should be appropriately operated and
maintained.

« Technically satisfactory leve! of sanitary
landfil} operation should be maintained in
the rew Jandfill, Meanwhile, illegal
dumiping should be further reduced through
improved collection services.

Industrial Waste Management

+ On-site ISWM and IWWM should be further
strenglhencd.

s Treatment/disposal by private sectors,
mainly for hazardous waste, should be
implemented.

Medical Waste Management

s Appropriat¢ on-site management {(¢.8.,
separation of hazardousfinfectious medical
waste from other waste) in institutions
should be obligated.

+ Treatinent/disposal of hazardousfinfcctious
medical waste should be implemented by
private sccloss.

JICA Stndy Team
KOKUSALKOGYO €O, LTD.

and micro-drainags showld be
¢stablished.

» PECM steering commiltes should
further seck foreign and domestic
grants lor construcling rain drainage
facilitics.

Municipal SWM

+ Aulhoritics should encourage recycling
aclivitics by waste gencrators and
private recyclers. However, the
administrative support should be sucha
manner with least financial burden on
authoritics,

Industrial Waste Management

» Legislative framework to obligate
appropriate IWM (¢.g., manifest
system) should be established.

o With regard to ISWM and TWIWM,
authorilics should practice
administrative measuecs (¢.8.,
monitoring, supervision and guidance)
and apply penaltics (if necessary)
against illegal measures by industrics.

+ Formutation of commercial mechanism
for appropriate treatment/disposal
should be promoted.

Medical Waste Managemcnt

« Code of Practice on medical waste
manageinent should be enforced.

Phase 3

(2006 - 2010)
M/P Projects
Implementation

Water Supply System

+ The walter supply systéfn should be
consolidated to maintain targel coverage of
. 85% for the increasing population.

Domestic Wastewater System

o The M/P projocts shoudd be reexamined and
implemented, with reference to the outcome
of the priority projects (F/S projects).

s Asfor sgwer area, the off-site system should
be consolidated fo maintain target coverage
of 55% of the population.

« As for no sewer arca, the on-site system
should be consolidated to maintain target
coverage of 17% of the population.

+ As for area served with “model communities
integrated USE improvement” projects, self-
help of communitics should be cmployed in
operation and maintenance of the facitities.

Rain Water Management
e Reforcstation, drainage improvement works,

Common Aspects

« Public education prograins related with
the norms and guidelines regarding

" USE provided by the municipalily
shonld be deployed widely.

o The urban development plan should be
put in praciice to restrict the land use, in
order to maintain a preferable urban
cnvironment, Meanwhile the plan
should scive for planning USE services
corresponding fo the urban cxpansion
and the population increase thereln.

Water Supply System

Boemestic Wastewater System

& PECM sieering commitice should raise
funds for constructing on-sitc DWW
trcatment projects, from water and
wastewater charges collected.
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“etc. should E&ﬁfbﬁinenlcd in accordance
with Integrated Arreyo Management Plan.

¢ Rain drainage facilitics in UFA should be
further constrcied through PECM.

Municipal SWM

» ‘The M/P projects should be reexamined and
implemented, with reference to the outcome
of the priority projects (F/8 projects).

» Satisfactory municipal SWM both
technically and ¢avironinentalty should be
continued. In maintaining 100% wasle
collection ratg, illegal dumping should be
eradicated.

Industrial Waste Management

» Industries should lake initiatives for
introducing “waste minimization and
clcaner production” technologies for their
production.

Medical Waste Management

Appropriaie coliﬁclion, treatment and disposal
should be practiced for all medicat waste
({including hazardous and infectious ones).

Rain Watey Maﬁigcmcni

¢ PECM steering comuniltes should raise
funds for constructing rain drainage
facilitics, from automobile (axcs cte.

Municipal SWM

+ Introduction of scparate collection
system should be examined in order (0
promote waste minimization and
resournce recovery from waste.

Industrial Waste Management

« Authorities should promote
introduction of “cleancr production”
mainly for factorics thal generate
hazardous waslc.

Medical Waste Management

» Appropriate control, treatment and
disposat of medical waste should be
enforced in line with the Code of
Practice for Medical Waste
Management.

3.4.2 USE M/P for Granada

a. Forecast of Future USE Service Demands

Based on the target ﬁgllres indicated in Table 3-9, future demands forecast with

regard to respective sectors related with USE was carried out and the result was
summarized below.

Table 3-11: Forecast of Future USE Service Demands {Granada City)

Item Present {2000) F/S (2005} M/P (2010)

1. Area and Population (ycar 1995)
Area :

City totat (kim®) 531 531 531 531
Projected Service Arca (km?) 143 14.3 14.3 14.3
Population .

City total 96.996 126,367 147,830 171,618
Projecied Service Area 71.783 97,078 114,760 135,106
2. Water Supply System ,
Waler supply coverage arca 8.4 km? 8.4 km? 9.3 km? 9.3 km’?
Supplicd population 64,411 82,516 97,546 114,255
Coverage (to population) 827 % 85% 85% 35%
Waler 'pmduc!ion (m’lyear) 6,107,590 9,742,945 10,631,353 10,847,800
Water production rate (I/p./day) 2598 324 299 260
Efficiency 571% 60 % 65% 75%
Water consumiplion (m*fy) 3,454,251 5,845,840 6,910,545 8,135,850
Water consumplion raie (I/p./day) 146.3 195 {160*) 195 (160%) 195 (160%)
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Item Prescnt (2000) FiS (2008) M/P (2010}
3. Domestic Wastewater System
3.1, Sewer System Area
Served arca 2.0 km? 2.0 ko’ 3.7 km? 5.6 km?
Service population 15,786 21,260 44,125 74,266
Coverage (to population) 219 % 21.9% 318.5% 55%
TFreated amount (m’!day) 2,590 3,402 2,060 £1,883
3.2 No-Sewer Systen Avea
Ou-site systen 3,£22 person 1,553 person | 11,555 person | 23,110 person
1.6% 1.6% 10.1 % 1. 1%
Soak systemn (sumidcto) 26,917person, | 36,356 person | 27,817 person | 16,879 person
37.5% 315% 242% 125%
Lalrinc systcim 20,188person, | 27,298person | 24,991pcrson | 20,851pcrson,
28.1% 28.1% 218 % 154 %
No syslein 7,850person, | 10,611 person | 6,272 person C person
10.9 % 10.9% 55% 0%
4. Municipal SWM (vear 1994)
Population in the study arca 76,250 97,078 114,769 135,106
Waste generation amount (ton/day) 571 76.6 913 1234
Wasle discharge amount (lon/day) 432 59.5 1782 1020
Waste collection amount {ton/day) 354 48.8 70.4 102.0
Final disposal amount (forvday) 369 502 721 104.5
Coverage (lo waste amount} (%5) 820 &2 %0 100
Coverage (to population} (%o) 63.0 63 89 100
Served population 42,037 61,159 101,843 135,106
Non served population 28213 35,919 12,917 0
Length of sweeping scrved road (km) 35 35 40 47
5. Mcdical SWM
Medical waste generation 99 kg/day 127 kg/day 149 kg/day 176 kg/day
Non-hazardous wastc generation 49 kg/day 63 kg/day 74 kg/day 87 kg/day
Infeclious wasle generation 48 kg/day 62 kg/day 13 kp/day 86 kgfday
Other hazardons wastc generation 2 kg/day 2 kg/day 2 kg/day 3 kg/day

Note: * These figures exclude commercial and industrial water vse.

b. Fconemic and Financial Conditions

Key economic and financial indicators, which are to be employed in the M/P’s

economic and financial evaluations, are shown in Table 3-12.

Table 3-12: Economic and Financial indicators in the M/IP (Granada City)

Unit 1995 2000 2005 2010
GRDP C$ mitfion 247.0| 3257| 4157 500.9|
Number of households Units 12651 18708] 19,752 23,254
Average Income per household | C8/year 15300 152787 16494 16,883
Budget of INAA Region iV | C$ 1,000 9.026] 10,883] 12,375] 14,184
Budget of Granada Municipality | C$ 1,000 13,071 17,240 22,000 26,511

Note: * Since growth rate {between 1995 and 2000) of household numbers is slightly arger
than the growth rale of GRDP, average income per household slightly decreases
from 1985 to 2000~
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¢ Master Plan (M/P)

Bascd on the planning framework and the planning indicators (e.g., forecast key
indicators and economic and financial indicators) above, the USE M/P for Granada is
summarized in Chapter 9 in the Main Report for the M/P and Conceptual M/Ps:
Volume 1. The location of the principle facilities related with USE which is the
precondition for the M/P is shown in Figure 3-1.
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w—mn  Water Supply Area in 2010
= + = Urban Areain 2010 (Study Area)

Figure 3-1: Location of USE Principle Facilities
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. Institutional Improvement Proposats for the Implemen(ation of the USE
Master Plan

d.i  Organizationa! Improvements for the Municipality

The municipality should be the main institution involved in the improvement of the
USE and therefore must be capable of improving the organizational structure, legal
framework and, in particular, training the personnel. Efforts have been made by the
municipality, however, some areas still require improvements, particularly.

« Currently, only one burcau {(Municipal Services Bureaut) manages all municipal
services related to USE and some public works. The responsibility of managing
all these tasks is beyond the capability of the bureau; the personnel are not
trained to administer individual services, resulling in the mayor’s direct
involvement in general managerial duties.

e For the improvement of USE, assistance of citizens on low income is essential
through establishment of tand use and housing norms, as well as provision of
clear and simple instructions; this would require an adeguate organizational
structure and policy within the Municipal Planning and Projects Bureau.

¢ Improved fee collection rates and auditing are required through reasonable
methods that do not rely on the discretion of individual collectors. This would

require a capable Finance Department under the Bureau of Administration and
Finance.

¢ A frequently updated cadasice is necessary in order to provide information for
urban planning and USE improvement. It would be practical if the Cadastre
Department and the Urban Development Department are under the same
bureau, so that data can be exchanged readily.

e The mayor should be at libeity to co-ordinate and give directives to the
executive directors of the bureaus; administrative tasks should be delegated to
the staff of the Administration and Finance Bureau in order 1o free the mayor to
perform executive duties.

A basic organizational structure is proposed for the municipality as shown in Figure
3-2, considering the various needs for improvement. The structure would have to be

implemented gradually according to the plans and targets set, as well as huran and
financial resources available.

The organizational structure of the municipality must be supported by skilled
personnel, implying that the available personnel must be trained to perform various
functions.
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d.2  Normative lmprovement

Legal and technical norms play an extremely important role in supporting the
administrative capability of the municipality. USE improvements would require the
collaboration between the municipality and national institutions, through a well planned
strategy, as well as public cooperation.

The M/P proposes to divide “individual” norms that are exclusive to the municipality and
“combined” norms shared with other national authorities; both must be established

simultancously or according to an agreeinent between the municipality and national
authorities.

Improvement of the *Individual®” Norms

The norms for the following items should be reviewed and realized, taking into account
that the legatity must be completed within a year after the publication of this report.

Zoning & Land Usage

" Low Income Settlement and Housing
Cadastre

" Permit system for the construction or mstallauon of buildings and facilities, and
usage of residential and non-residential buildings.
Permit issuance for pre-designed tow income housing.
Inspection and assistance during the construction of low income settlements.
Collection and disposal of municipal solid waste and the cleaning of streets.
Usage of the microdrainage system

® & &+ @

Improvement of the “Combined” Novrms

The municipality should negotiate and cooperate with other national authorities that are

involved in the USE, in order to review and establish the foltowing mslrucuons and
administrative guidelines for the authorities.

.3 Recommended Regulations, Instructions and Administrative Guidelines

INAA
¢ Instructions on Potable Water Connection and Services
¢ Instructions on Connection o_f the Wastewaler to the Sewers

¢ Instructions on the On-site Wastewater Treatment and Disposal Facility

MINSA
¢ Guidelines for On-site Medical Solid Waste Management
» Instruction on Connection of the Wastewater to the Sewers

s Instructions on the On-Site Wastewater Treatment and Disposal Facility

MARENA
o Guidelines for Industrial Waste Management

¢ Guidelines for Management of Hazardous Products
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¢ Guidclines for Drainage Systems, Classiication and Responsibilitics
s Guidelines for Discharge of Wastewater into Waterways

MCT
¢ Guidelines on Urban Road Drainage

¢ Instruction on Constructions along Urban Roads

MUNICIPALITY

Guideline on Solid Waste Collection/Disposal, and Cleaning of Public Streets

Guideline for Usage of the Micro-drainage System

Regutations on Urban Zoning and Land Usage

Regulation and Registration on Buildings
€. Projeet Cost

The project cost necessary to carry out the M/P is shown in the table below.
Table 3-13: Project Cost for M/P

Unit ; C$ 1,000
Hom vear | oonn | 2009 | 2002 | 2003 | zood | 2005 § 2008 | 2007 | 2008 | 2008 | 2010 | tctal
Profect ¢os!
Watet supply | 7308 | 7551 | 2811 | aoze | 8345 | 8420] ssee [ sgar] ewme] sovo] - 1 wassd
s Sewerage ’ . .
. system : : )
Offsite 405 | 4407 | 4907 | 4107 | 407 | 407 | 4107 | as07 | 497 | 4407 o] 41083
On-site 3980 | 3029 | 3189 | 3491 | 3491 | 349 | sao ] 3500 | ] 349 ) S
Total . '
(sewerage 1206 | 7208 | s}t voms| vaes | wass| r2er | a7 | 7ME| TS o| 72970
syslam}
Monicipal SW
mpravemenl of :
refuse collection BA29 853 0 67 853 853 61| 7920 853 87 of| 1wer2
';"l’t‘:' disposal 35,580 o] o 0 o| so 0} aser 0 0 0| so8e
Tolal gos | sss 9 ar| ss3| sssa e | nsar 553 67 ol s
(Municipal SWY . y 3 ’ '
Stormyrater ' ’
drainage 1357 | asr| st | osasr | s3sr{ 1a3s7 | 1as7 | 1357 | 1387 | 1897 o| 13smo
improverment )
Igl;)? (preject g2975 | 17057 | 15434 | 18793 | 17657 | 25928 | 979 | 20068 | 8708 18782 0| 289252
Operation & Maintesance cost
Water supply | 0] 6] 3ef 5] rai] oaz| s1es ] 1385] 1802 | 1798 ssst] 10822
Sewerage
syslem
Oft-site ) 833 740 £55 975§ +103] 4238 ] 1330 ] 1530 1690 1867 [ 12001
On-sie 0 58 115 174 232 =0 248 406 484 522 550 3,190
Total ) ]
. (sevierage o & ass | 1oz | w07 19| isse| tras ) 104 | 2212 2,447 15,201
?} syslem) ' i
Municipal SW
improvement of ol +o08| 2088| 2068 | 2088 | 2232 ] 2300 2309 | 2se7| 2867 2587 | 27
refusa collection
g ."t’;a' disposal ol o} asa| e2f s o sga| s 54| s sal|  esso
Total
L. . 5 <4 .1 7.
Municipal SW) of| 223 2524 2828 | 2804 2700 | 2807 2008} 3081 3090 a0 | 2277
Stormwaler
drainage 0 ? 14 20 21 3 4 47 4 81 &4 ars
improvernent
Total {Operation i
& Maintenance ol s22| ams2| 412 ] 4509 | sora| sese] etss | e701| 7359 7608 | 5333
cosl)
Total 23975 | 20279 | 20236 | 20924 | 22366 | 31008 | 23085 | 38282 | 25405 | 23551 7605 | 293185
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3.4.3 Evaluation of the USE M/P

M/Ps on water supply management, DWWM and municipal SWM are evaluated from
technical, social, environmental, financial and economic aspects.

a. Technical Evaluation

It is examined herewith whether or not the technical systems proposed in the Study are
compatible and enforceable in view of technical aspects such as facility construction,
operation and maintenance, in comparison with prcvalent technical levels of Granada
City and INAA Region 1V who shall be the main executing bodies of the proposed
technicatl systeins,

All technical systems proposed, except for two systems listed below, are evaluated 1o be
techntcally compatible and enforceable, since they match the technologies commonly
practiced in Granada or other cities in Nicaragua.

* Domeslic wastewater on-site collective treatment/disposal; and
« Sanitary landfill at municipal waste disposal site.

The evaluation on these two technicat systems is summarized in the technical evaluation
section of the F/S, based on the result of the pilot projects.

b. Social Evaluation

The social evaluation was carried out in view of its “contribution to social equality and
justice” and “whether or not the M/P is socially acceptable”.

The sewer system coverage rate and waste collection rate in Granada are presently
inferior to other principal cities in Nicaragua. USE improvements in those sectors, by
realizing the M/P for Granada, may also contribute to social fairness.

All technical systems proposed other than the two systems mentioned above (domestic
wastewater on-site collective treatment/disposal and sanitary landfill) are evaluated to
be socially compatible and enforceable, since they are commonly practiced in Granada
Municipality or other cities in Nicaragua. In this regard, these two technical systems
proposed were examined as to whether they are socially acceptable or not (in other
words, whether understanding and cooperation from the residents can be attained or
not) in the social evaluation section of the F/S, based on the result of pilot projects.

c. Environmental Evaluation

The sesults of the evaluation indicate that the total benefits on the environment should
far outweigh the negative impacts by implementing the M/P. The only environmentally
negative impact envisaged by implementing the M/P is that of SJV A New Municipal
SW Disposal Site Development Project to the surrounding areas. Its environmental
evaluation is summarized as a result of EIA of the project.

d. Financial Evaluation

As for the financial evaluation, annual expenditure and income of each of the executing
bodies (i.e., Granada Municipality and INAA Region 1V) were compared in order to
examine the financial conditions. The following assumptions were made in the
evaluation for future charges:
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1. Regarding the charges which will be collected from the houschold for water
supply and domestic wastewater treatment (off-site and on-site), average charges
paid in 1997 will be continued from 2001 onwards.

2. Average unil rates of water supply and sewer system charges paid by the
industries in 1997 (CS 5.47 /m" for water supply and C$ 1.70 /m’ for the sewer
system) will be continued as the unit rates paid from 2001 onwards.

3. Houschold refuse cbllectionl bh_argeé planned for the three different collection
service  levels  (C$15/household/month,  C$10/houschold/month, €8S/
household/month) will be applicd and paid.

4. Specific charges were set for refuse collection fee from the companies to collect
100% of treatment costs (collection, transportation, and final disposal).

Table 3-14: Forecast of Income-Expenditure Balance of Respective Projects
_Unit: C$ 1,000

1995 Average of | Average of Total of

2001 - 2005 | 2006 - 2010 | 2001 - 2010
only Wastewaler

Off-site system n.a. -734 -912 -8,230

On-site system n.a. - 475 -1,477 - 6,263

_ SwM n.Aa. -3,336 -3,330 -32,827

All projects Water Supply 3,169 2,546 2,002 22,740
(exisling and | Wastewater

new projects) :

Off-site system 405 -63 -241 -1,520

On-site system n.a. -475 1477 -8,263

INAA totat == ' 1,318 -71 -1,393 -4,072

SWM -1,325 -5577 -5,917 -57.468

(%)™ (10.1) (27.9) {24.0) (25.7)

Note: * Breakdown of INAA's income-expenditure into the water supply section and

wastewater section based on its 1996 figures,
This shows amount after deduction of general administration costs.

The figures in parenthesls indicate the ratio of the SWM expenditure to the
municipality’s budget,

L 4

The forecast of income-expenditure balance above revealed the following:

1:  The costs of the néw projects can not be the covered only by new beneficiaries,
The reason why INAA Region 1V is in the black at present is not because water
supply and sewer system projects are profitable, but because the INAA's
property construcled before {such as waler supply and sewer facility), represents

~ asset values and teads to a balanced budget financing.

2 When income and expenditure of existing and new projects are combined for
water supply and wastewater treatment (off-site only) projects, the balance is
positive (i.e., income is greater than the expenditure). However, the total FIRR
of INAA Region 1V is only 1.7%. Therefore, it is not possible to allocate some of
the small profit to the on-site projects.
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3: If an income-expenditure balance shoutd be kept only for wastewater (ofi-site
and on-site) projects, a large increase in wastewater charges from 2001 onward is
incvitable. Furthermore, implamentation of on-site system projects need to be
exlended gradually.

4 In order 1o maintain the income-expenditure balance of the SWM® system,
Granada Municipality should secure a budget amount approximately 4.5 times of
the present SWM budget, which will count for about 24.0% of the total
municipal budget in 2006 to 2010. In other words, the burden of the S\WM
expenditure on the municipal budget will be niore than double in this period (from
10.1% present to 24.0% average of 2006-2010).

On the other hand, the appropnalcness of the charge assumed in the M/P for residents
was recxamined in comparison with residents’ abitity to pay. It turncd out that the
charges from 2006 to 2010 accounted for about 4.2% of the average household income
with 1% increase from now. Therefore, whether the additionat financial share of burden
is affordabte or not for residents, and/or alternatives to alleviate the burden (i.e., cheaper
but appropriate technologies) should be examined.

€, Feonomic Evaluation

Benefits in terms of the economic evaluation comprise: the amount of WTP by those
who are presently not served; and beneficial impacts on the environment {e.g., public
health improvement, property value rise, increased consumption by tourists).

The “BEconomic internat rate of return (EIRRY” and “cost benefit ratio at 0% discount
rate (B/C)” are calculated for the three cases, as shown below.

Case-l:  Benefits are defined as equal the WTP expressed in the POS in the 3
cities;

Case-2:  Benefits are defined as equal to the aggregate of the above WTP and
beneficial impacts on environment (expressed in terms of benefit per
household); and

Case-3;  Benefits are defined as equal to charges that citizens are paying to the
executing bodies (the municipality and INAA).

Table 3-15: Economic Evaluation for 2 Cases

(Case-1 WTP Enﬁi?zﬁ-niemgg:\u:ﬁts Presgnisgh::lrges

EIRR | BIC EIRR | B/C EIRR | BiC
C$ t4.90 /month C$ 29.38/month C$§ 49.8/month
Water Supply M/P na] 03130 -28%| 07993 13.2% |  1.6663
DWWM ~C$8.32/month | C$ 21.96/month C$ 16.7/month
(Off-site) na.} 05068 5.8% 1.4890] -08% | 0.9316
DWWM C$ 8.32%/month C$17.67/month | . C$16.7/month
{On-site) na.| 02§22 2.6% 13635 | na.| 04260
Municinal SWHM C$ 6.48/month C$ 16.15/month |  C$ 10.50/month
P na. | 03865 -1.4% | 07238| na.| 05184

3 as projected in the M/P in 2006 to 2010,
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‘The following points became clear in the cconomic evaluation above:

o In casc-1, the cost of cach projecl (i.c., water supply, domestic wastewater
treatment, municipal SW management) excceds each project benefit,

e In case-2, only benefits in domestic wastewater treatment project exceed the
project cost , not in other projects.

» Incase-3, only in the water supply project, the benelits exceed the project cost.

o In view of the above outcome, unless various intangible benefits (e.g,
conservation of Lake Nicaragua and its environment, prevention of potable water
pollution, fishery conservation, and, promotion of foreign and domestic
investment into the local economy) are considered, the implementation of the M/P
can not be judged to be feasible from a national economic perspective. However,
as there are several intangible benefits, it is beneficial to carry out the M/P
projects.

f. Totat Evaluation

Technical and social evaluations confirmed that the implementation of the M/P was
appropriate except for some points to be further examined. These points (i.e., whether
the two technical systems proposed are technically appropriate and socially acceptable
or not) were examined through the pilot projects and the results were summarized in the
project evaluation of the F/S.

Environmental and economic evaluations confirmed that the implementation of the M/P
was appropriate from the viewpoint of the environment and national economy.

On the other hand, the financial evaluation revealed that the implementation of the M/P
will induce: increase in the financial burden on residents, and the municipality’s financial
difficulties. Therefore, whether these financial cost sharing is possible or not was
examined in the /S and the result was suminarized as the financial evaluation.

Implementation plan

The M/P is planned to be carried out in accordance with the schedule as shown in the
table below.
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Table 3-16: Schedule of M/P
1998 | 1999] 2000 ] 2001 [ 2002 T2003 ] 2004 [ 2005 [ 2006 | 20077 2008 [ 2009 ] 2010

Water Supply Management
Project Preparation

(request of finance, cle.}
DPetailed design

Construction of 2 new wells

Construclion of 3 new wells

Construction of the transmission line

Construction of the distribution net

Constrction of new reservoir

Operation and maintenance

Domestic Wastewater Management
Ofl-site Sewer System

Project Preparation
(request of finance, etc.)
Detailed design

Installation of the acrator at STP

Construction of the sewer rebwork '
Construction of the pump station

Construction of the sew STP

Installation of the acrator al the new
STP

Operation and maintenance

]

On-site System

Project Preparation
(request finance, etc.)
Detatled design

Construction of the On-stte System

Operation and maintenance

Solid Waste Management
Project Preparation

{request of finance, ¢lg.)
Detailed design

Construction and procurement

Operation and maintenance
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