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9.5

9.5.1

Recommendations for Industrial Wastewater Management

Conclusions of the Industrial Waste Survey

Wastewater generation amount in Granada is estimated at 1,045,000 m*/year, about
920,000 m'/year of which are generated by industrics in the CHU3523 category (soap,
detergent, shampoos, etc.).

On the other hand, industries in the CItU3231 category {tanneries) generate about
55,000 m'/ycar of wastewater containing high levels of organic and hazardous
compounds such as chromium. Therefore, immediate countermeasures should be taken
in Granada to prevent these industries from further adversely affecting the environment,

Since the legistation established is new, it lacks detailed regulations and technical
instructions. At present, therefore, industrial wastewater is mostly discharged without

treatment {o the environment, and is consequently one of the major factors that
deteriorate USE.

Recommendations for the Improvement of Industrial Wastewater
Management

Industrial wastewater is generated and discharged as a result of industrial production
activities. Therefore, industries should bear the cost for its safe management/disposal
based on the “polluter-pays-principle (PPP)”.

From a technical viewpoint, the following are considered key solutions to the problem:

¢ Reduction of wastewater generation amount and pollutional load by adopling
highly rationalized production techniques.

* On-site wastewater management by indusiries.

o Industrial wastewater management/disposal by a third party (i.e. private
contractors).

It is therefore necessary that relevant authorities take the required administrative
measures for industrial wastewater management. Since the enforcement of Decree 33-
95 will greatly contribute to this issue, a sysiem that would promote coordination
between the industries ‘and the authorities in facilitating appropriate industrial
wastewater management should be established.

Strategies to improve the current management system are summarized in Table 9-2.

Recommendations for Stormwater Management

Inundation Damage in Granada City
The Team investigated areas in the city identified as major inundation prone areas by the

counterpart. The table below summarizes inundation damage and its causes in the four
inundation prone areas in the city.
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«  Inundation damage

Inundation of houses and the outbreak of diseascs after the flood were observed.
Compared with Leon and Chinandega, only a few arcas were aftected by
inundation and damage was minor.

» Inundated area

Inundated areas are located in the contraction part of rivers and drainage canals or
in areas in partly teveled sections of a steep stope.

« Cause of inundation

Even though a drainage canal is provided, inundation occurs as the ltow of the river
from the upstream to the downstream is obstructed by sudden change in terrain, i.e.
steep to gentle gradients.

Recommendations for Inundation Mitigation

To mitigate inundation in Granada, it is necessary to: O conduct basic investigation
such as topographic survey; @ formulate drainage improvement plans for channels with
insufficient downflow capacities; and @ secure financial resources for the drainage
improvement projects. However, under current circumstances, it is financially,
technically and in view of human resources, difficult for Granada Municipality to
conduct all these works alone. Therefore, the Study reviewed the current institutional
system for stormwater management (i.e. the municipality is currently responsible for
construction, operation and maintenance of stormwater facilities), and proposed
appropriate institutional systems for stormwater management (separate institutional
system for macro-drainage and micro-drainage). The study then proposed a planning
guideline for stormwater management in line with the institutional system.

Outline of Municipal Solid Waste Management M/P

Selection of Municipal SW Final Disposal Site

Locatization of a new municipat SW final disposal site is an urgent and inevitable issue
for Granada Municipality for it municipal SWM.

Granada City presented the following 2 locations as candidate future final disposal sites
for municipal SW.

Site-A: Buena Vista _
Located north of the city, about 6km from the city center.
Site-B: San Jose de la Vieda

Located about 1.4km north of INAA’s oxidation lagoon, which is
northeast of the city and on Carretera fos Malacos.

The Study Team reviewed available data and information regarding these candidate
sites, conducted field reconnaissance, and assessed the candidate sites based on the
“evaluation items for site selection” presented in Section 4.2.2, Chapter 4 of this report.
The table below summarizes the evaluation,
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Table 8-7: Summary of Evatuation of Fulure Final Disposal Candidate Sites

Comgparative Evaluation Ttem BV | "SIV Remarks

1, Possibility of Land Acquisition 0 0 Eﬁi:lt:t?asf‘fm:la?:fof;%:i'm
2. Possibility of Neighborhood Consensus -- 0 residents atong the aceess road
3. Compatibitity with Development Plan 0 0 |
4. Environmental Acceptabitity

i. groundwater contamination - 0 prevention measures required

ii. Mood risk 0 0

iii. social impacts - 0 tesidents along the access road

iv, Fauna and Flora 0 - prevention measures required
5. Economic Feasibility

i. Land Arca Available and Acquisilion Cost 0 0

it. Access Road Improvement Cost - 0 bridges, culverls, pavement, ete,

iii. Construction Cost 0 0

iv. Operation and Maintenance Cost --- 0 iﬁtgﬂggﬁfhm lreatrment and

Ranking 2nd bst
Note: BV: Bucna Vista

SIV:  SanJosede ta Viuda
0:

- disadvanlage

cqual to the other, or bascline to the other

- considerable disadvantage
-~ - extreme disadvantage

Based on the evaluation, the Team proposed that San Jose de fa Viuda be subject to the
F/S. After examining the Team’s proposal for site selection (see P/R (2)), Granada
Municipality decided to select Site-B {San Jose de !a Viuda) as the new municipal SW

final disposal site.

Outline of Municipal SWM M/P

The outline of the municipal SWM M/P is shown in the table below.

Table 9-8: Outline of Municipal SWM MIP for Granada

Item Present (1996) 2000 F/3 {2005) M/P (2010)

FORECAST ON KEY ELEMENTS

Prajected service agea 14.3 km? 14.3 kan? 14.3 km? 14.3km’
Population in the study area 16,250 97,ﬁ78 114,760 135,106
Waste gencration amount 571 tonsldaj' 76.6 lons/day 1.5 tons/day 123.4 tonsiday
Waste discharge amount 43.2 tons/fday 59.5 tons/day 78.2 tons/day 102.0 tonsMday
Waste collection amount 35.4 tons/day 43 8 tons/day 70.4 tons/day 102.0 tons/day
Final disposal amount 36.9 tons/day 50.2 tons/day 727 tons/day 104.5 tons/day
Coverage rate (waste amount) 820% 82% 90 % 100 %
Coverage rate(population) 63.0% 63 % 89 % 160 %
Scrvice population 48,037 61,159 101,843 135,106
Non-service population 28213 35,919 12,917 1]
Length of road swept I5km 35km 40 km 47 ksn
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ftemn Peesent (1996) 2000 F/S (2005) M/ (2010)
PARTICULARS OF THE PLAN
1.Collection & Transport
Collection system Cusb collection | Curb coliection | Curb, Paint Curb, Point
collection collection
No. of collection vehicles Tractor:2, Dump | Tractor2, Dump | Compactor trck: | Compactor truck:9,

teuck @ b, Truck:3

iruck : 1, Truck:3

7, Tipper truck: ),
Wheelloader: |

Tipper truskel,
Wheelloader ;1

Transporialion system Direet transport | Direct transport | Pirect transport  { Direct transport
snarcihla T Municipal Municipal Urban Urban
Responsible authority Services Services Enviromnental Environmestal
Department Departinent Maintenance Maintenance
Burcau Burcau
No. of personnel 32 2 34 42
Unit cost of collection C3$110.2A0n C399.8/ton C$100 4/ton C§92.6/1on
1. Strect sweeping
Cleaning methed Manual Marual Manual Manual
Length of road 49 km - - .
Length of road swept 35 km 35 km 40 Xm 47 km
Responsible authorily Municipal Musicipal Urban Urban
ponsibie Y Service Scrvice Environmental Envirorunental
Department Department Maintenance Maintenance
Burcau Bureau
Number of personnel 30 30 30 30
Unit cost of street sweeping C$1.09%m CH21/km C$21/xan C$21/kn
Fauipment used Broom, shovel, | Droom, shovel, | Broom, shovel, | Broom, showel,
handcart handcart handcart handeart
3. Intermediate treatment None in None in Not required apart | Notrequired apant
particular particular {rom on-site & from on-site &
community based community hased
OIS, CICs.
4. Recyeling
Recycling Amount
At generation point 5.0 tons/day 6.7 tonsfday 8.5 tonsfday 10.8 tons/day
At Jandfill 0.5 tons/day 0.7tonsfday § 0.0 tons/day 0.0 tonsiday
Recyching system Mot organized Not organized Scgregation of Segregation of
. recycling recyeling wastes for wastes lor
recycling to be recycling to be
promoted, promoted.
5. Final disposal
Pisposal method/tevel Open Dumping | Controfled Sanitary Landfill | Sanitary Landfill
lipping (Level 1) | (Level 4) (Level 4)
Disposal site La Joya LaJoya San Josz de fa San Joscde la
Viuda Viuda
Site arca 3ha Jha 6 ha 6 ha
Distance of site from generation 5km 5 km 5 km 5 km
center
Responsible authority Municipal Manicipal Urban Urban
Services Services ;}l\."ironmcmal Environmncnial
Department Department aintenance Maintenance
parmet cparmen Bureau Burcau
No. of personne} l 2 10 10
Charge for Pisposal C$24/10n - : - -
Unit disposal cost C3$4.26/10n C37.5/ton C3$153.8/ton C§143.2/ton
Main equipment PBulldozer: | Bulldozer: 1 Bulldozer:1, Bulldozer:1,
{rental ; Tipper truck:l, Tippes truck:1,

occasional use)

Excavator: i,
Sprinkler truck:l

Excavator:l,
Sprinkler truck:1
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Ttem Pecsent (1996) 2000 F/S (2005) M/ (2010}
6. Maintenance of Vehicles
and Equipment
Maintenance shop 1 1 1 1
Responsible authority Municipal Shop | Municipal Shop | A new workshop | A new workshop
No. of employees 3 3 - -
7. Operation
Responsible autharity Municipal Municipal Urban Urban
Services Services Environmental Environmental
Pepartment Department Maintenance Mainlcnanece
Burcan Burcau
Numnber of personnet 63 - - -
Type of eperation Municipal Municipal Municipal Municipal
operation operalion operation opcration
8. Finances _
City budget C$14,327,000 317,957,000 522,918,000 527,617,000
Cleansing department budget C3$1,431,000 31,479,000 C§4,226,000 C$5,479,000
Management of service Through a Existing system | Depardment  of | Deparfmient  of
recipicnts register Administration | Administration
and Finance and Finance
Fee collection method Door to door - - -
Rate of fee cotlection 16.3 % 70.0% 825% 950%
Revenue C3106,000 C3532,000 C$2,419,000 €$3,394,000
9. Centract to Private Sector | o . o \ et
Method of contract None Mone To be examined | To be examined

Recommendations for industrial Solid Waste Management

Conclusions of the industrial Solid Waste Survey

Industrial solid waste (ISW) generation amount in Granada is estimated at about 1,000
tons/year, the smallest of the 3 cities. The industries in the ClIU3111 category
(livestock slaughtering, meat production) are the main sources of ISW generation in
Granada, gencrating about 50% of the total ISW in Granada. Solid waste from these
industries mainly consists of organic compounds. Industries in Granada that are most
likely to gencrate hazardous waste are those under the CIU3231 category (ie.
tanneries). These industries make up about 10% ofthe total ISW generation in Granada.

Industrial sotid waste in Granada is mostly disposed of in the municipal solid waste
dumping site without any control and order.

Recommendations for the improvement of ISWM

Industrial solid waste (ISW) result from industrial production activitics. Therefore, asin
industrial wastewaler management (IWWM), the cost for the safe management/disposal
of industrial solid waste should be borne by the industries, based on the polluter-pays-
principle {PPP).

From a technical viewpoint, the following are considered key solutions to the problem:

¢ Reduction of ISW generation amount and pollutional load by adopting highly
rationalized production techniques.
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9.8.1

o Istablishment of appropriate management/disposal technologies and systems for
cach ISW category.

A key issuc in ISWM is the management of hazardous ISW. The exclusive operation of
facilities for the management and/or disposal of hazardous 1ISW should be urgently
established. Until this is realized, authorities are recommended to practice the following
mcasures in the management of hazardous ISW:

o Industries shall be required to practice waste minimization, on-site treatment, and
storage of hazardous 1W.

» Utilization of existing facilities {e.g. incineration in cement kilns) shall be examined
for hazardous 1W treatmem. Industries shall be obliged to take the necessary
actions {e.g. cement kiln utilization} if they generate hazardous wastes to which
such treatment is applicable. In case it is not applicable, the industries shall be
obliged to store hazardous ISW,

¢ Avoid mixed disposal of ISW and domestic SW in the municipal disposal site by
establishing a monitoring system to prevent hazardous ISW disposal. Industries
proven as non-generators of highly hazardous ISW are allowed to dispose their
wastes in the municipal landfill site.

In this regard, the formulation and enforcement of fegislation relevant to the
managemem and disposal of ISW are very important and urgently required.

Recommendations for Medical Solid Waste Management

Conclusion obtained from the Survey on Medical Waste Management

The table below shows the forecast on present and future medical SW generation in
Granada based on the questionnaire survey, in tine with the medical SW classification
proposed by the Team.

Table 9-9: Forecast on Present and Future Medical SW Generation

Unit: kg/day
Waste Classification 1996 2000 2005 2010
Risky Waste ' 48.0 61.1 72.2 85.1
Hazardous Waste™ 16 20 2.4 2.8
Special Waste™ 0.6 0.8 1.0 1.1
{Sub-total) 50.2 63.9 756 89.0
Common Waste™ 49.1 62.5 73.8 86.9
Total 99.3 126.4 149.5 175.9

Nete: The classification is proposed by the Team.
*1: tinfected waste (sharps, blood, used dressing, elc.), infectedwaste from!abora!ones

waste from patients with infections and wastewater.

*2: Chemical wasle (medicines, disinfectants, solvents, etc.), radioactive waste.
*3: Ash from incinerator, sludge.
*4: Office wasle, Kitchen waste, packing wasle, bulky waste, garden waste, DWW,
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‘The majority {67 %) of the medical institutions separate medical waste at the source of
generation. However, only some medical institutions practice separate haulage; the rest
practice mixed haulage on-site. Most medical wastes stored on-site are collected by
municipal services. Some infectious wastes are incinerated in a primitive manner (open
buraing).

Medical wastewater is either discharge into the sewer or a soak pit without treatient by
institutions surveyed.

Recommendation for the Improvement of Medical Waste Management

In order to establish an appropriate medical waste management (medical WM), MINSA
should take a leading role in defining the classification of medical waste and should
enforce handling guidelines (i.e., code of practice) for different medical wastes.
Consequently, medical institutions should be obligated to practice appropriate medical
WM according to the code of practice (e.g., separate collection and haulage of
hazardousfinfectious medical waste). Turthermore, a commercial system for medicat
WM should be formulated in order to secure appropriate treatment/disposal of
hazardousfinfectious medical waste by the private sector.

In order to realize the above-mentioned plan, it is indispensable to establish an
administrative institution which promotes, instructs, oversees, and regulates the
execution of appropriate management for medical waste. Furthermore, the separation
of infectious and non-infectious waste at the generation source should be assured, and
education for workers including collection workers should be provided without
exception, in order to practice appropriate collection, treatment, and disposal of
separated hazardous/ infectious medical waste. Institutions such as SILAIS should take
leading soles in taking these actions.

lnstitufional Improvement Proposals for the Implementation of
the USE Master Plan

Introduction _

Organizational and institutional improvements, that are proposed in this study, are
outlined in the following items:

» Basic organization charts for the municipality.

» Specific organizational functions.

¢ Instructions and regulations.

o Strategies for collaboration among the institutions.

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:

e Currently, only one bureau (Municipal Services Bureau) manages all municipal
services and some public works. The responsibility of managing all these tasks is

9-18



-

The Study on the Improvement of Urban Sanitation Iinvivommont JICA Stndy Team
y P Ly

of Principal Cities in the Republic of Nicaragua

9.9.2

.. KOKUSAIKOGYO CO., LTD.

beyond the capability of the burcau; the personnel are not trained to administer
individual services, resulting in the mayor’s direct involvement in general
managerial duties.

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

» Improved fee collection rates and audiling are required through reasonable
methods that do not rely on the discretion of individual collectors. This would
require a capable Finance Depariment under the Bureau of Administration and
Finance.

¢ A frequently updated cadastre is necessary in order to provide information for
urban planning and USE improvements. 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.

¢ The mayor should be at liberty to coordinate 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 to frec the mayor to perform
exccutive duties,

A basic organizational structure is proposed for the municipality as shown in Figure 9-
1, considering the various needs for improvement. The structure would have to be
implemented gradually according to the plans and targets set, as well as human and
financial resources available.

Proposed Organizational Structure

The overview of the proposed organizational structure is ilfustrated in Figure 9-1 to
Figure 9-5.

In order to maximize the ¢apability of the municipality, without disturbing its normal
operations, the organizational reform should be supervised and assisted by an expert in
organization methods and personnel training. The expert should be supported by a legal
advisor and be offered a high ranking position in the mayor’s staft.

The existing international cooperation advisor should also be involved in the
modification of the organizationat structure, in view of the international cooperation
projects that are involved with the municipality. The main departments that would be
reshuffled and modernized, when the M/P is executed, are as follows:

1. Bureau of Urban Environmental Maintenance

¢ Department of Refuse Collection and Public Asea Cleaning
o Department of Vehicles and Equipment

2. Bureau of Public Works and Services

¢ Department of Public Construction and Maintenance (in particular the Urban
Maintenance Section)
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3. Bureau of Municipal Planning and Projects

Cadastre Department
Department of Urban Development
* Departiment of Private Constructions

4, Bureau of Administration and Finance

¢ Department of Finance (in particular, the Budget Control, Tax Collection and @
Audit Sections) =

* Department of Purchase and Contracts {under and assistant director).
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9.9.3 Specific Organizational Functions
Municipal Council

¢ To cslablish policies and guidelines 1o manage the regional and economic
resources within the municipality.

¢ To supervise the administrative dutics of the Mayor.
Mayor

s To hold the highest executive power in the municipality; also to perform duties
established by the Municipal Council.

Mayeor's Cabinet

e To establish and continuously improve norms, procedures and administrative
tasks in the municipality.

¢ To assist the mayor to supervise and coordinate the exccutive directors.
¢ To execute administrative tasks directly retated with the mayor and his/her stafl.

s To establish and maintain a good relationship with the media; listen and respond to
positive criticisms or complaints made by citizens.

Internal Audit

g » To establish financial regulations and procedures that might affect the municipal
economy.

» To review the financial and/or economic performance of the municipality.

Legal Adviser

o To give advise on regulations refated to administrative and civil law that can be
applied to other administrative acts of the mayor’s office.

¢ To objectively scrutinize and revise contracts and conduct other legal
administrative duties.

e To defend the municipatity judicially, as a mayor’s representative.
International Cooperation Adviser

+ Toestablisha refationship with foreign organizations that are willing to cooperate,
I directly or through national institutions.

» To act as a representative in commitiees that coordinate international cooperation
agreements.

» To evaluate the performance and results of each cooperation agreement.
Civil Defense Committee

¢ To plan and execute emergency procedures and protect national securily (the
commiftee is established and operations are executed by the national army with the
cooperation of municipalities).
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Emergeacy Commillecs

*

To plan and execute disaster relief during natural disasters and maintain public
safety in emergencies (these committees are temporary task forces established in
cooperation with other public and private institutions whenever there is a natural
disaster such as canthquakes, floods, and droughts).

Bureau of Administration and Finances

L4

*

To perform all the administrative duties of the municipality.

To manage material and human resources, as well as provide internal and logistic
support.

To centralize and conduct inquiries into all formal requests to the municipality
made by the citizens; to inform them of the current stage in their inquiry and the
authority’s decision.

To prepare the municipal budget according to the directors’ proposats and with
the mayor’s approval.

To control the municipal budget.

To undertake accounting of income and expenditure, and the management of
municipal assets.

To plan and execute the collection of taxes, credits, and fines.

To keep the accounts and impose sanctions, as defined in the ordinance.

Bureau of Municipal Planning and Projects

To maintain the cadastre updated.

To define zones and establish the conditions for urban land use.

To establish and control settlement plans and housing projects for poorer citizens.
To develop municipat plans and projecis.

To control the development of the historic area and supervise constructions.

To prepare technical instructions (related to residential and non-residential
construction projects) for the general populace based on regulations and
nstructions of the responsible authorities (municipa! or others).

To scrutinize and prepare standardized designs that will be approved for low
income housing.

To establish construction permits and user permits, as well as to execute the
required inspections.

To instruct and assist the citizens with respect to location, construction, and
modification of properties.
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Bureau of Public Works and Services

e To install and maintain public assets and systems in the municipality, with the
exception of parks and gardens.

¢ To manage factories making construction materiats.
¢ To manage all the municipal services, except those that are contracied out.

s To attend the needs of the rurat area in terms of development and provision of
services, under a special program by the municipality.

Bureau of Urban Environmental Maintenance

» To plan, execute and control all urban cleansing operations: waste collection

(residential and non-residential), cleaning of public places, and final disposal of
municipal waste.

¢ To maintain aesthetic standards, cleaning and management of parks, gardens, and
public forests as well as operating the plant nursery.

¢ To provide, distribute, control and maintain the municipal vehicles, machines, and
other equipment.

9.9.4 Enhancement of the Human Resources

The organizational structure ofthe municipality must be supported by skilled personnel,
implying that the available personne! must be trained to perform various functions. An
expert in organization methods and training should prepare and introduce the personnel
improvements, so that a continuous training program can be implemented without
disturbing the normal work flow of the municipality. The expert could be an external

specialist and should be given a high ranking position, as proposed in the organizational
chart outlined in Figure 9-2.

The M/P proposes the following teaining programs for municipal personnel involved in
USE improvements.

Bureau of Municipal Planning and Projects
The personnel will receive training on specialized information in the following areas:

¢ Formulation of the cadastre.
¢ Planning of urban developments.
» Assistance of private construclion projects.

Professional and operational training on collection and evaluation of documents, plans,
projects and regulations should be provided; also on reviewing and supplementing any
deficiencies in the data available. The ultimate aim is 1o establish a simple but eftective
municipal planning structure in Granada, mainly regarding:

Zoning & land usage

Low income settlements and housing
Instructions on building houses
Pre-approved housing designs

® & @ @
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¢ Instructions on the construction of commercial and industrial buildings or
instaliations

¢ [ssuing periits

¢ Inspections & on-sitc assistance

Bureau of Urban Environmenial Maintenance

The managerial teaining program for personnel of the Department of Waste Collection
and Public Area Cleaning should cover the criteria and goals for the USE, employce
motivation strategics as well as operation and cost monitoring and control.

The personnel of the Depariment of Vehicles and Equipment should undergo managerial
training on the criteria for vehicles and equipment usage, as well as the contro! of their
operation, maintenance and costs.

Operational training should cover the following items.

¢ Planning and control of operational, maintenance and service costs.

o Planning and control of vehicles and equipment maintenance as well as
maintenance costs.

» MSW collection (regular collection services).
Primary vehicle maintenance.

Bureau of Administration and Finance

The personnel of the Bureau of Administration and Finance should undergo operational
as well as general training on:

o Management of the municipal and departmental budgets.
* Efficient tax collection methods.

* Improved methods of obtaining information such as statistical data and reports
from field surveys conducted.

Normative Improvement

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
simultaneously or according {o an agreement 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 legality must be completed within a year after the publication of this report.

s Zoning & Land Usage
» Low Income Settlement and Housing
s Cadastre
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s Permit system for the construction or installation of buildings and facilities, and
usage of residential and non-residential buildings.

Permit issuance for pre-designed low income housing.

Inspection and assistance during the construction of low income setifements.
Collection and disposat of municipal solid waste and the cleaning of strects.
Usage of the microdrainage system

*» & & @

Improvement of the “Combined” Noris

The municipality should negotiate and cooperate with other national authorities that are
involved in the USE, aiming to achieve a beller strategy to control the sanitary
conditions in the city.

(a)  To centralize all the information that is frequently accessed by citizens in the

municipality (e.g. the manager of cleansing services, constructors of DWW
treatment facilities, and the beneficiaries of the sanitary services),

(b}  To offer information to the citizens as a clear and simple instruction using
understandable language so that every body could use it.

{¢)  To exchange data among the authorities that offer services to the population,
aiming to effectively expand the provision of services as well as improve the
methods of collecting service fees.

The municipality would have to create legal and technical norms in order to:

+ support the system of permits that are mentioned above (with INAA, MINSA, and
MARENA)

s support MSW (with MINSA), medical waste (with MINSA and MARENA) and
industrial waste management (with MARENA).

o support the administrative duties related to the microdrainage system (with INAA,
MARENA and MINSA)

o share duties and responsibilities for the micro-drainage system: i.¢. streams, lakes,
river basins (with INIFOM, MARENA, INAA, MCT)

+ manage the domestic wastewater produced in the urban area (with MINSA,
INAA)

* manage the wastewater produced from commercial and industrial buildings in the
urban area (with MINSA, INAA).

Recommended Regulations, Instructions and Administrative Guidelines

The study team recommends the following instructions and administrative guidelines for
the authorities.

a. INAA
1, Instructions on Potable Water Connection and Services

Where there is a water supply network in the area: the costs and administrative
procedures for contracting out services, the technical requirements for connecting to
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INAA’s network and the instructions must be specificd and difTerent for residential,
commercial and industrial buildings.

if. Iastructions on Connection of the Wastewater to the Sewer

Where there is a sewage network in the area: the costs and administrative procedures for
contracting out services, the technical requirements for connecting to INAA’s network

and the instructions must be specified and difterent for residential, commercial and
industrial buildings.

Through the permit system the municipality should enforce and instruct the citizens,
during the construction of their houses, to connect them to the sewer network, if it
passes by the property.

INAA, the municipality and MINSA should implement a program to connect houses that
are already built next to the sewer network, at affordable prices for the residents.

iii, Instructions on Wastewater On-site Treatment and Disposal Facility

Even where there are no sewers in the street, citizens still require adequate treatment for
their wastewater and a disposal facility. Therefore, a facitity should be built/installed
according to INAA’s technical instructions. INAA may recommend or enforce
individual or collective systems, depending on each unique situation. A Municipal
Ordinance may enforce the appropriate recommendation.

INAA should build and/or’ operate collective facilities. In any case, INAA should
operate sludge collection services from on-site facilities (both individual septic tanks or
soak away pits and collective systems), and should provide inspection/maintenance
services for them. The municipality and MINSA should plan and cooperate with INAA
to find the most appropriate on-site solutions for treating domestic wastewater
generated from very poor communities where the sanitary and social conditions are most

affected.
b. MINSA
i, Guidelines for On-site Medical Solid Waste Management

MINSA should establish a classification for medical SW, procedures for handling said
waste, equipment, organization and required qualifications of the personnel who will be
in charge of the medical SW. These concepts should be presented as instructions that
should be further consolidated in a regulation or “code of practice”, initially targeting
medical institutions and laboratories.

The municipality may collect and dispose of non-hazardous medical waste that are
_ separated/classified by medical institutions prior to discharge. However, radioactive and
hazardous (excluding infectious and sharps) waste should be regulated by MARENA.

i, Instruction on Cennection of the Wastewater to (he Sewer

In the sewer connection program, MINSA (together with INAA and the municipality)
should primarily give clear explanations to the public and provide sanitary education.

iii. Instructions on On-Site Wastewater Treatment and Disposal Facility

Even where there are no sewers in the street, citizens still require adequate treatment of
their wastewater and a disposal facility. Therefore, a facility should be built/installed
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according to INAA’s technical instructions. INAA may recommend individual or
collective systems, depending on each unique situation. A Municipal Ordinance may
enforce the appropriate recommendation.

MINSA and the municipality should plan and cooperate with INAA to find the most
appropriate local solitions for treatment of domestic wastewater generated from very
poor comnunitics where the sanitary and sacial conditions are most affected.

€, MARENA
i. Guidelines for Industrial Waste Management

MARENA should establish a classification of industrial waste, procedures 1o classify
and segregate them and on-site storage methods. Disposal of such wastes should also be
clearly defined. MARENA should recommend a basic internal organizational structure
for industries concerning on-site management of all generated waste.

MARENA should monitor and establish adequate conditions for collection and disposal
of non-hazardous industrial waste by the municipality.

MARENA should promote market oriented incentives for private investment in
collection and/or disposal of hazardous and non-hazardous ISW. It is recommended
that MARENA study and organize a registry of industrial categories and the types of
waste generated. Subsequently, an inventory of Nicaraguan industries, the IW
generated, and common practices for ISW management should also be prepared. These
elements mentioned above are pre-conditions for regulating the tW problems in practice.

Finally, a very simple and realistic waste classification should be established that should
not be based on difficult or sophisticated analytical methods, but it should be based on
the actual human and technical resources of Nicaragua.

ii. Guidelines for Management of Hazardous Products

MARENA should collect technicat information on hazardous products and their waste,
and also the amount of these products imported/manufactured in Nicaragua, in order to
evaluate the situation.

MARENA should also organize and maintain an inventory of manufacturers and
importers of hazardous products and begin to monitor its flow.

jii.  Guidelines for Drainage Systems, Classification and Responsibilities

Micro-drainage, as part of streets, roads, and public areas should be the responsibility of
the municipality and MCT (roads and adjacent public areas are under MCT jurisdiction),

Macro-drainage are permanent fluvial course and seasonal streams that should be under
the responsibitity of MARENA (normative, inspections, penalties) and MCT (works and
maintenance).

iv. Guidelines for Discharge of Wastewater into Waterways

MARENA should regulate wastewater flow into streams and dry river beds, ie,
wastewater from domestic, industrial, institutional and any other sources discharged
into the macro-dratnage system.
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d. MCT
i, Guidelines on Urban Road Drainage

The MCT should cstablish regulations on the use of micro-drainage along urban roads
under its jurisdiction, and provide instructions for the citizens through the municipality.

i Instruction on Constructions along Urban Roads

The MCT should instruct and regulate construction projects that could affect the roads
under its jurisdiction.

e MUNICIPALITY

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

The municipality should distribute a comptete set of regulations and specific instructions
to the citizens on acceptable behavior related to SW and littering of public areas.

ii. Guideline for Usage of the Micro-drainage System

The municipality should regulate the discharge of wastewaler into the micro-drainage
system and supply technical instructions for connections, as well as prohibiting and
punishing those who dispose SW into it.

ii. Regulations on Urban Zomng and Land Usage

The municipatity should revise and enacl regulations, this process should begin with the I
improvemeni of access to information for the public, by publicizing plans and
instructions on zoning, suitability and requirements for locating of private constructions.

iv, Regulation and Reglstratmn of Bulldmgs

The mumc:pahty should review and prepare regulat:ons but it should begm by
improving dccess 1o information for the public by publicizing instructions on location of
new buildings and sanitation facilities. Connection to the sewer or collective systems,
requirements for sanitation systems and standards should be reviewed. Information on
requirements for other public services shoutd also be provided through a public
information system,

The municipality should review and prepare a Permlt System that would comprise: (a)
Construction Permit for housing, commercial and industrial buildings or installations;
and (b) User Permit for buildings/installations. Using this system, the municipality
should immediately submit data to the Cadastre Depariment, which should supply
relevant data to other public services and the Finance Depariment of the municipatity. . 3

The mhnicipa!ity should prepare scale models and drawings for pre-approved designs
for low-cost housing; these buildings must also be inspected and registered.

The municipal administration should review and improve ils cadastre, in order to supply
data for all municipal services and financial sectors. It should also discuss land use and
compatibility with other public services.
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9.10 Evaluation of the USE M/P

Master plans on water supply management, DWWM and municipal SWM were
evaluated from technical, social, environmental, financial and economic standpoints.

9.10.1 Technical Evaluation

It has been examined whether the technical systems proposed in the Study are
compatible and enforceable in terms of facilitics construction, operation and
maintenance, in comparison with the technical skills of Granada Municipality and the
INAA, who shall be the main executing bodies of the proposed technical systems.

All technical systems proposed, except the 1wo systems listed below, were evaluated to
be technically enforceable as they are compatible with the technologies commonly
practiced in Granada or other cities in Nicaragua.

*  Sullage on-site collective treatment/disposal
¢ Sanitary landfill at the municipal waste disposal site.

In this regard, the workability of these 2 technical systems was examined through the
pilot projects in the 3rd Study Work in Nicaragua.

9.10.2 Social Evaluation

The social evaluation was carried out taking into consideration the MP’s coniribution to
social equality and justice as well as social acceptability.

Sewer and waste collection service rates in Granada are presently inferior to other
principal cities in Nicaragua. USE improvement under these sectors by realizing the MP
for Granada may also justify social welfare contribution.

All technical systems proposed other than the sullage on-site collective
treatment/disposal and sanitary landfill examined through pilot projects were evaluated
to be socially compatible and enforceable, since they are commonly practiced in Granada
as well as other cities in Nicaragua.

The acceptability of the two technical systems specified in Section 9.10.1 was examined
in terms of ease in gaining neighborhood consensus and cooperation for their application
through the pilot projects in the 3 Study Work in Nicaragua. The pilot projects were
implemented together with the public campaign.

9.40.3 Environmental Evaluation

11 has been evaluated that the favorable environmental impacts from the implementation
of the M/P far outweigh the adverse impacts.

An environmental survey was carried out in the 3rd Study Work in Nicaragua to
determine the adverse environmental impacts of the new muaicipal landfill in S}V,
planned in line with the M/P. Consequently mitigation measures for adverse
environmental impacts were proposed.
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9.10.4 Financial Evaluation

For the financial evaluation of the M/P, the annual expenditure and revenue of the
Granada Municipatity and the INAA Region 1V were compared to determine their
financial standing. As a result of the evaluation, the following assumptions were made:

1. The present charge for water supply services will be raised in proportion to the
increase in the service operation cost from year 2001,

2. The average WTP (willingness to pay) expressed in the POS (Public Opinion
Survey) by those who are presently not receiving DWW collection services is
assumed as the charges 1o be paid by households from 2001. Charges for
industries are assumed to be 30% of the water charges defined in (1.) above.

3. The average WTP expressed in the POS by those who are presently covered
and not covered by the SW collection services is assumed as the charges to be
paid by households from 2001. Charges for waste collection services for
industries and commercial institutions are 100% of the service operation cost.

Table 8-10: Forecast on Balance in Project Revenue & Expendiiure
Unit : C$1,000

1995 Average in | Average in Total of

2001 - 2005 | 2006 - 2010 } 2001 - 2010

New projects | Water Supply -1,324 -748 -10,356
only (*1) BWWM

Off-site system -468 713 -5,907

On-site system -1,327 -3.486 -24.068

SWM -4,083 -5,56%9 -48,256

Al projecis Water Supply 2,257 2,558 3,133 28,455

o ey | oW 1,161 0| 2344 11419

Off-site system 1,161 1,388 1,142 12,649

On-site system (*3) -1,327 -3,486 -24,068

INAA tofal (*2) 3,418 2618 789 | 17,036

SWM (*4) -1,239 -4,083 -5,569 -48,256

The above table indicates the following;

*]: The revenue from new benefictaries alone cannot cover the costs of the new

projects.

*¥2:  Althou gﬁ INAA’s total revenue from all existing and new projects is greater than
its expenditures, the operation of the on-site DWWM system will incur a huge
deficit on its gross finances.

*3:  To attain a balance in the finances for the operation of DWWM systems, the
charges for sewers and collective on-site systems should be raised from 2006 to
2010, or the provision of the on-site system be extensively delayed (or lower the
provision rate unti! 2010).
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*4:  ‘Fo attain a batance in the finances for municipal SWM, Granada Municipality
needs to secure funds about 4.5 times the present SWM budget to finance
operations from 2006 and 2010 {20.7% of the municipal budget is required;
present budget for S\WM is 10.0% of the municipal budget).

On the other hand, whether the charges assumed in the M/P are appropriate or not for
cilizens was reexamined in view of their ability to pay. The results show that the charges
for 2006 to 2010 account for about 4.8% of the average houschold income. It is
necessary to check whether the citizens can aftord to pay more (from 3.3% to 4.8% in
future), or establish other alternatives to alleviate the burden (i.e. cheaper yet
appropriate technologies).

Finding solutions to this problem was one of the key issues pursued in the 3rd Study
Work in Nicaragua.

9.10.5 Economic Evaluation

The results of the economic evaluation indicate the following benefits: WTP of those
who are presently not covered by the services and favorable impacts of an improved
environment (e.g. public health improvement, rise in properly value, more tourists).

The “economic¢ internal rate of return (E1IRR)” and “cost benefit ratio at 0% discount
rate (B/C)” were calculated for the 3 cases below.

Case-1: Benefits are equal to WTP expressed in the POS in 3 cities;

Case-2: Benefits are defined to equal to an aggregate of the above WTP benefits
and beneficial impacts of environmental improvement (expressed in
terms of benefit per household); and

Case-3: Benefits are defined to equal 1o the current charges that citizens are
paying to the executing bodies (the municipality and INAA).

Table 9-11: Economic Evaluation for 3 Cases
Case-2
Case-1 WTP plus Case-3
WTP Environmental Present Charges
Benefils
EIRR 8iC EIRR B/C EIRR B/IC
C$14.90/month C$29.35/month C3$45.50/month
Water Supply M/P
na, 0.5013 -2.1% 0.8458 12.3% 1.6899
DWWM ¢$8.32/month €$21.96/month C$19.67/month
{Off-site} n.a. 0.5989 7.0% 1.6811 2.1% 1.1742
DWWM C$8.32/month C528.79/month C$19.67/month
(On-site) -22% | 04505 6.4% | 155861 -04% | 09087
C$6.48/month C5$16.15/month C.$7.38Im0nih
Municipal SWM
n.a. 0.4076 0.4% 1.01961 n.a. 0.4409

The evaluation resulted in the following:
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o WTP for DWW services is comparatively high. Thercfore, the DWWM project
was given priority in the M/P implementation.

* Considering various intangible benefits (¢.g., preservation of natural resources and
ecology of Lake Nicaragua, prevention of potable water resource pollution,
protection of fishing grounds, forcign/domestic investment promotion), the M/P
implementation is deemed 1o contribute to national economic growth,

9.10.6 Overall Evaluation %

The technical and social evaluations were carried out through pilot projects, to
determine the applicability of the systems proposed in the M/P. Overall, however, the
M/P (except for the issues subject to the evaluation) is deemed to be appropriate.

The environmental and economic evaluations indicate that the implementation of the
M/P is appropriate in view of its impacts on the environment and national economy.

On the other hand, the financial evaluation revealed that the M/P implementation will:®
increase the citizens’ share of the service operation cost, and @ increase the
municipality’s financial difficulties. Therefore, the tinancial capability of the citizens and
the municipality, and measures to alleviate the financial burden were reexamined in the
F/S phase (3rd Study Work in Nicaragua) along with the following.

* Review the schedule of DWWM implementation {revision of target 'f'igure.s).

e Review of level of technology required for the new municipal landfill (necessity of ;
impermeable liner). g

o Review of costs of facilities proposed in the M/P to be constructed through pilot
projects.

9.10.7 implementation Plan

The M/P was carried out in accordance with the schedule shown in the table below.
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1998 | 1999 [ 2000 ] 2001 | 2002 [ 2003

2004 [ 2005 | 2006 [ 2007] 2008 ] 2009 | 2010

Water Supply Management
Project Preparation (request of
finange, et¢.)

Detailed design

Constroction of 2 new wells
Construction of $ new wells
Construction of transmission line
Construction of distribution net
Construction of new rescrvoir

Operation and maintenance

Domestic Wastewater Management
Off-site Sewer System

Project Preparation (request of
finance, elc.)

Detailed design

Installation of Aerator for STP
Construction of Sewer Network
Construclion of Pump Station
Construction of New STP
Instaliation of Aerator for New STP
Operation and maintenance

On-site System

Pianning and basic design

Detailed design

Construction of On-site System

Operation and maintenance

Solid Waste Management
[Project Preparation (request of
finance, ete.)

Detailed design

Construction and procurcment

Operalion and maintenance
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USE Conceptual M/P for Leon

This USE conceptual M/P was prepared 1o serve as a basis for the formulation of a
substantial M/P. Therefore, Leon Municipality should formulate a USE M/P based on
this conceptual M/P, and carry out the F/S for priority projects to be identified in the
M/P in order 1o realize USE improvements.

Planning Frameworks for a USE Conceptual M/P

Goals, Targets and Strategies

a. Goals

The principal goal of the Conceptual Master Plan for Leon is to
improve the Urban Santtation Environment (USE) of Leon City, by the
target year 2010, where people and major economic activities of Region 1} are

centered.

Through the improvement of USE in Leon City, the Plan aims te:
¢ promote the citizens’ well-being,
+ support sustainable development of the city.,

¢ contribute to regional economic growth.

The goals of the Master Plan are as follows:

1. Improvement of public health in the city.
2. Reduction of health hazards in and around the city.

3. Protection of natural resources and environment (e.g., groundwater resources
and ecology).

4. Encourage the public to be more environmentally aware.

5. Increase the provision of USE services (i.e., water supply, sewer system, SW
collection, etc.) at affordable and appropriate levels.

6. Establishment of self-sustainable management systems for USE services.

7. Eslablishment of a “beneficiary-pays-principle” (BPP)} under which service
recipients pay for USE services.

8. Development and promotion of community pariicipation in USE systems.
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9. Adoption of satisfactory measures for the proteclion of environmental and public
health in the operation and maintenance of USE facilities.

10. Prevention of pollution caused by industrial wastewater and solid waste.

11. Establishment of appropriate legislation, regulations and guidelines on USE
through modiftcations and revisions of existing ones.

12. Establishment of a coordination system for the city and national institutions
concerning USE management,

b. Targets

Target years are set as follows:
Master Plan: Year 2010
Feastbility Study: Year 2005

In order to achieve the principal goals, the target figures for the 3 major sectors that
constitute USE were set as indicated in the table below.

Table 10-1: Target Figures for the Technical System in Leon

Present (1995/86) | F/S(2005) | M/P (2010}

Water Supply Coverage 922% 85 % 85%
Domestic Wastewater Treatment '

Sewer syslem coverage 55.3 % 60 % 65%
On-site system coverage 21 % 7.0% 12 %
Latrine only system 35.2% 29% 23 %
No system rate 7.4% 4 % 0%
Waste Collection Coverage :

Overall waste collection rate 6.7 % 95 % 100%
Household waste collection rate " 80.0% 94 % - 100 %

Note: The INAA established a larget water supply coverags rate of 85% for the whole urban
population. The farget 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 1995/1996. However, the supplied population in 2005 will be about 1.6 times morethan
that in 1995/1996 and that in 2010 will be about 1.8 times.

c. Strategies

Strategic actions to attain the goats and targets should, in practice, be introduced step by
step toward the target year 2010. Therefore, it is recommended to divide the period up
to the target year into 3 phases.

10-2



The Stidy on the Improvement of Urban Sanitation Envirenment

_9,_(' ﬂuﬁrﬁi{ﬂ{ f ‘;'ﬂ‘?fi”, the Republic of J\’fmrri:ig’{lf“_‘

JICA Study Team

Table 10-2: Sirategies for the Realization of the USE Master Plan

(1998 - 2060)
Preparation for
Priority
Projects
Implementation

o

Classification : - el
Phase Techunical Aspects lnsltlulwna_l _Aspfcts
Phase 1 Common Aspects

¢ An USE M/P should be urgenily formutated
and F/S on priorily projects should be
conducied along with the M/P.

Water Supply System

» The water supply system should be
consolidated 1o maintain target coverage of
83% for the incrgasing population.

Damestic Wasiewaler Sysfem

o Inorder to execulc the priority projects (F/S
projects), the required funds should be
secured and the detailed design of the
projects shall be conducted.

e As for scwer arcas, conncclion Lo sewers
shoutd be promoted, and systemn
improvement necessary for maintaining the
prescot sewer coverage (53.3%4) should be
provided.

* As for the non-sewer areas, F/S for
introducing on-site DWW treatment system
should be carried out, referring PECM
(8pecial Program for Model Community
Integrated USE Improvement Projoct) in
Granada. In order to prepare for such
projects, public education program should be
deploycd 1o encourage citizens'
cnvironmental consciousiness.

Stormwater in Water Management

e Technical guidelings necessary for storm
water management should be preparcd.

¢ Basic investigations (c.g., topographical
surveys) for inundation prone arcas shionld be
conducted for planaing the improvement and
recurring necessary funds.

s Rain drainage in urban fringe areas (UFA)
should be improved, referring PECM in
Granada.

Maunicipal SWM

+ A sife for a future municipal SW final
disposal sile should be selected from some
candidate sit¢s. Its preliminary design and
the environmental impact assessment (E1A)
should be carried out.

» In prder 1o exccute the priorily projecis {F/8

Common Aspeets

¢ Regutations of wastewatee discharge
into sewer/public water body should be
Iegally and practically enforced.

» The municipatity should provide norms
and guidelines reparding USE to the
citizens, from which citizens should
casily understand appropriate sanilary
praclices and civil procedures.

» Appropriate land use management
should be further promoted along with
the present urban development plan,
Meanwhile, a cadastre of real property
and public s¢rvices should be
cslablished.

Domestic Wastewater System

. Gu‘idelincé for appropriatc on-silc
PWIWM should be claborated.

« INAA, MINSA and the municipality
should, referring PECM in Granada,
coordinate Lo cstablish a stecring
committee for PECM in Leon necessary
for intreducing on-sitc DWW treatment
system and to seck forcign and domestic
grants for such projects.

Stormwater Management

* Authoritative competency for stonm
water management (planning,
maintenance and repair) should be
reviewed respectively for maceo- and
micro- drainage,

s INAA, MINSA and the municipality
should, referring PECM in Granada,
coordinate to establish a sicering
conmmittee for PECM in Leon necessary
for improving rain deainage in UFA
and to seck foreign and domestic granis
for such projects.

Municipal SWM

* Regulations on urban clcansing should
be established o clarify municipality’s
powers {including placing penallics)
and dulics as well as citizen’s rights and
dutics.

» The municipatity should improve
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projects), the required funds shall be scowred
and the detaited design of the projects shall
be conducted. Then, construction of the
facititics and procurement of vehicles and
cquipmesnt shall be done,

» Technically satisfactory levet of sanilacy
landfiil operation should be maintained in
the present landfifl until its closvre, in order
to reduce the pellution impacts to the
cnvironment. Meanwhile, illegal dumping
should be reduced through improved
collection services,

Industrial Waste Management

s Based on the “polluter pays principle”,
industries should be instructed to implement
appropriale on=sitc management of their
solid/Tiquid wastes and residual water,

Medical Waste Management

+ Appropriate on-sile management {e.g.,
scparation of hazardous/infectious medical

collection of municipal taxes and
charges for the services,

Industrial Waste I\'latfagcnncnl

» Wastc classification suited for
Nicaraguan authoritics’ present IWM
should be cstablished. Management of
hazardous waste should be priorilized.

» Invenlory of factorics and their waste
gencralion should be made for
identifying ISW and FWW.

» With regard to 1SWM and EWWM,
authoritics should be empowered to
conduct administrative measures such
as monitoring, supervision and
guidance,

Medical Wastc Management

+ Classification of medical waste should
be established. Code of practice for
respective medical wastc calegorics

wasle from other waste) in instilutions should be formulated.

should be promoted.
Phasc 2 Water Supply System Common Aspecis
(2001 - 2005) ¢ The water supply system should be * The nonﬁs and guidelines regarding
Priority consolidated to mainfain target coverage of USE provided by the municipality
Projects 85% for the increasing population. shoutd be demonstrated through public
Implementation

Domestic Wastewater System

o Facitities and cquipment provided in Phase-
1 should be operated and maintained
approprialcly.

+ In order to prepare for M/P projocts, designs
and funds recruiiment for 1he projects should
be prepared. Then, facititics construction
should be implemented.

o Scwer provision should be improved toattain
the target coverage of 60%.

» Inthe non-sewer area citizens' participation
in the “model communities intcgrated 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 to 7%.
Stormwater Management

¢ Drainage should be improved in accordance
with Flood Damage Area Improvement Plan,

cducation programs in order for the
cilizens to practice appropriate
sanifation measures and civil
procedurcs.

The urban development plan shoutd be
further utitized to guide and to restrict
the fand use, in order to maintain a
preferable urban environment {e.g.,
protect potable water sources of the city,
regulate industrial activities and
NIMBY facilities in designated arcas),

« The cadastre of real properly and
public services, perhaps applying
crossed subsidics; should be utitized for
establishing the management systeam on
USE services and also promoting a
Beneficiary-Pay Principles for the
SCIVices.

Domestic Wastewater System

* PECM stecring committee shontd
further seck foreign and domiestic
grants for constructing on-sitc DWW
treatment projects.
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o Intcgrated Arroyo Managemient Plan
(comprising: land use regulation; catchment
canscrvation with reforestation; and
drainage channcl improvement) should be
formulated.

» Rain drainage in UFA should be futther
improved through PECM.

Municipal SWM

+ Facilitics and vehicles acquired in Phase-1
should be appropriately operated and
maintained.

+ Technically satisfactory level of sanitary
landfill epcration should be maintained in
the new landfitl. Meanwhile, illegal
duaping should be further reduced through
improved collection services.

Industrial Wastc Management

» On-sitc ISWM and IWWM should be further
strengthencd.

) thatm'entfdisposél by private scctors,
maialy for hazardous wasie, should be
implemented.

Medical Waste Management

s Appropriate on-sile management (e.g.,
separation of hazardous/infectious medical
wasle from other waslc) in institutions
should be obligated.

» Treatment/disposal of hazardousfinfectious
medicat waste should be impleniented by
privale sectors.

Stormwater Management

» Respective institutional system (c.2.
funds, design guidelines) for macro-
and micro-drainage should be
established.

¢ PECM slecring committee should
further seck forcign and donestic
granis for constructing rain drainage
facilities.

Municipal SWM

+ Authoritics should cncourage recycling
activitics by wastc generators and
private recyclers. However, the
administrative support shontd be such a
manner with least financial burden on
authorilics.

Industrial Waste Management

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

 With regard to 1I5WM and IWWM,
authoritics should practice
administrative measurcs (¢.g.,
monitoring, supcrvision and guidance)
and apply penaltics (if nccessary)
against illegal measures by industries,

+ Formulation of commercial mechanism
for appropriate treatment/disposal
shoutd be promoted.

Medical Waste Management

e Code of Practice on medicat waste
management should be enforced.

Phase 3

(2006 - 2010)
M/P Projects
Implemeatation

Walter Supply System

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

Domestic Wastewater System

+ The M/P projects should be reexamined and
implemeated, with refercnce to the outcome
of the priority projects {F/S projecis).

o As for sewer area, the off-site system should
be consolidated to main{ain target coverage
of 65% of the population.

s As for no scwer area, the on-site system
should be consolidaled to maintain target
coverage of 12% of the population.

Common Aspects

» Public cducation programs rclated with
the normis and guidelines regarding
USE provided by the municipality
should be deploved widely.

* The urban development plan should be
pul in practice to restrict the land vse, in
order to maintain a preferable urban
cnvironment. Mcanwhile the plan
should serve for planuing USE services
corresponding to 1he urban expansion
and the population increase therein.

Domestic Wastewater System

» PECM stcering committce should raise
funds for construcling on-site DWW
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o As for arca served with “model communities | treatment projects, from water and
int¢grated USE improvement” projects, self- | wastewater charges collecied.
help of communitics should be employed in
operation and maintenance of the facilitics, | Stormwater Management

Stormwater Management ¢ PECM sltecring commitice should raise

funds for constructing rain drainage

* Reforestation, drainage improvement works, | facilitics, from autemobile taxes cte.
¢le. should be impleinenied in accordance

wilh Integratod Arroyo Management Plan, Municipal SWM 5
Rudy
» Rain drainage facilitics in UFA should be ¢ Intreduction of scpasale coll.ccuon
further constructed through PECM system should be examined in ordet to
) pramote waste minimization and
Municipal SWM resource recovery from waste.
* The M/P projects should be reexamined and | Industrial Waste Management
implemented, with reference to the outcome Authoritics should p'. t
of the priority projects (F/S projects). + Authonlics snowic promote
P y projects (FIS projects) introduction of “cleancr production”
» Salisfactory municipal S\WM both mainly for factories that gencrate
technically and environmentally should be hazardous waste,
continued. In maintaining 100% waste .
collection rate, illegal dumping should be Mcdwa! Waste Management
¢radicated. » Appropriate conleo), treatment and
. disposat of medical waste should be
Industrial Waste Management e
8 enforced in line with the Code of
+ Industrics should take initiatives for Practice for Medical Waste
introducing “waste minimization and Management.
cleaner preduction” technologics for their E
production, i

Medical Waste Management

» Appropriate colleclion, treatment and
disposal should b¢ practiced for all medical
waste (including hazardous and infectious
Ongs),

10.1.2 Forecast on Future Demands for USE Services

The table below summarizes the forecast on future deimands for respective USE sectors,
as key indicators.
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Table 10-3: Forecast on Future Demands for USE Services

Item Present (2000) (2005) M/P (2010)
1, Area and Populion (ycar 1995)
Arca
Total (km?) 820 820 820 820
Projected Scrvice Area (lan?) 19.1 27.0 350 43.0
E;“! Population
- ‘Total 161,530 224,295 257,084 292,511
Projected Service Population 123,865 183,519 213,156 245,421
2, Water Supply System (ycar 1995)
Watcr supply coverage area 14.4 km?
Supplicd poputation 114,199 155,991 181,183 208,784
Coverage (poputation) 92.2% 85 % 85% 85%
Water preduclion (m’fy) 10,599,899 18,418,995 19,983,385 19,718,395
Water production rate (Vp./day) 2543 324(267%) 259 (213%) 259 (213%)
Efficiency . 58 % 60 % 65% 5%
Water consnmption (lll3f)') 6,185,190 11,051,470 12,834,130 14,789,070
Water consunmption rate (Vp./day) 148.4 194(160%) 194 (160%) 194 (160%)
3. Domestic Wastewater System {ycar 1995)
3.1, Areas with sewers
Service area 9.45 km’
_ Service population 68,510 101,486 129,280 159,658
! Coverage (population) 553% 55.3% 60.0 % 65 %
Treated amound (m3iday) 15,515 16,136 20,504 25,321
3.2 Areas without sewers
QOn-sitlc system coverage 2,601 porsons, | 3,854 persons | 14,920 persons | 29,450 persons
21% C21% 7.0% 12%
Latrine system coverage 43,588persons | 64,599persons | 62,029 persons | 56,447 persons
352% 352% 29.0 % 23 %
No system 9,166 persons | 13,580 persons | 7,887 persons 0
7.4% 7.4 % 1.0% 0%
4. Municipal SWM (ycar 1996)
Population in the study area 133,997 183,519 213,156 245,421
Waste gencration amount (ton/day) 102.1 147.5 186.6 230.7
Waste discharge amouiit (ton/day) 67.9 1011 132.6 169.9
Waste collection amount (ton/day) 589 817 126.0 169.9
Final disposal amount (ton/day) 60.0 883 128.9 173.0
Coverage (waste amount) (%) 86.7 87 95 100
Coverage (population) (%) 80.0 _ 80 H 100
3 Service population 107,198 146,816 200,436 215,421
' Non service poputation 26,799 36,703 12,726 0
Length of road swept (kin) 55 55 17 135
5. Medical SWM {year 1896) ) _
Medical waste generation 295 kgfday 399 kg/day 463 kg/day 533 kp/day
Non-hazardous waste generation 139 kg/day 188 kp/day 218 kg/day 251 kg/day
Infectious wasle gencration 151 kg/day 204 kg/day 237 kgfday 273 kg/day
Other hazardous waste generation 5 kgfday 7 kg/day 8 kg/day 9 kg/day

Note *;  These figure exclude commercial and industrial water use.
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10.1.3 Other Planning Considerations

a.

Economic and Financial Conditions

Key econoniic and financial indicators employed in the conceptual M/P were calculated
based on the following conditions. Table 10-4 shows the summary of the calculations.

Gross regional domestic product (GRDP) in 1995 The Nicaraguan
authorities were not able to provide the GRDP of Leon Department. Therefore,
the regional product ratio {Leon Department total product/total national
product) for each industrial category is assumed cqual to the regional income
ratio (Leon Department total income/total national product). For the calculation
of regional income ratio of each industrial category, the national and regional
INSSBI data (number of people covered by the social security system and their
average income) were used. The contribution of the industrial sector to the GDP
was multiplied by the regional income ratio 1o compute the GRDP. The growth

rate of GRDP in Leon Department is assumed to be equal to the GDP growth
rate.

Municipal budget: Municipal budget is assumed to increase in proportion to the
GRDP growth.

Household income: Total househeld income in Leon in 1995 was assumed
based on the data provided by the Ministry of Labor. It is estimated that the
growth rate of total household income is in proportion to the product of the
“GRDP growth rate” and “increase in average number of persons per
household”. 1t is estimated that the average number of persons per household in
Leon will grow slightly from 5.654 personsthousehold in 1995 to $.65
persons/household in 2000, in accordance with the existing INAA plan.

Budget of INAA Region 11 (Leon): It is estimated that the ratio of “INAA

Region Il {Leon) budget” to “INAA national budget” will remain the same as in
1995, :

Table 10-4: Economic and Financial Indicators in the M/P

p ~
i 3

Unit 1995 2000 2005 2010
GRDP Cémillion’| 32371 4269 5448 6565
Number of households Numbers 21 907 3'2,481 37,727 43,437
verage income per household C$lyear 15,708] 13972" 15,353| 16,068
Budget of INAA Region Il (Leon) C$1,000 | ~17926] 21614] 24578 28170
Budget of Leon Municipality C$1,000 32,213} . 42,482 54,219 65,335

Nole: Since growth rate (between 1935 and 2000} in number of households is
considerably farger than the growth rate of GRDP; average income per
household subslantially declines from 1995 te 2000.

10.2 Outline of Water Supply Conceptual M/P

The present water supply coverage rate in Leon is about 92%, more than the INAA
target coverage (85%) for 2005 and 2010. This rate presently covers atmost all of the
urban population in Leon. Even with the predicted increase in population, the proper
maintenance of the present water supply system and its expansion could help to attain
the future water supply target. Therefore, the Study’s M/P on water supply was made in
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accordance with the plan of the INAA. The table below summarizes the outtine of the
water supply conceptual M/P.

Table 10-5: Qutline of Water Supply Conceptual M/P for Leon

liem l Present {19935) | (2000) (2005) M/P (2010)
FORECAST ON KEY INDICATORS )
Projocted service arca 19.1 km? 27.0 km’ 35.0 kav’ 43.0 k'’
Projected service poputation 123,865 183,519 213,156 245,421
Water supply coverage area 14.4 km?
Suppliéd population 114,199 155,991 181,183 208,784
Coverage rate (population) 922% 85 % 35 % 85%
Nuiuber of conncctlions 20,198 27,609 32,068 36,953
Water production amount m’h) 10,599,899 18,418,995 19,983,385 19,718,395
Water production rate (Vp./d) 2543 324267} 351 {246%) 259 (213%)
Efficicncy rate 58% 60 % 65% 75%
Watcr consumption anmount 6.185,190mY%y | 11051 470m% | 12,834,130 m%y | 14,789,070 my
- Domeslic use 86.3 % 825% 825% 82.5%
- Commgrcial use 2% 13.2 % 132% 13.2%
- Industrial use 0.2% 1.6 % 16% 1.6%
- Others 10.3 % 2.1% 27% 27%
Watcr consaimplion rate {I/p./d) 148.4 193 (160%) 193 (160%) 194 (160%)
PARTICULARS OF THE PLAN
1. Water source
Type of water source Groundwater | Groundwater | Groundwater { Groundwater
Number of wells - 8 13 13 13
Data on wells o .
- Total pump capacity 502 litersfsec | 877 Niters/sec | 930 liters/sec | 930 liters/sec
- Total production amount (n'/y) 10,599,899 13,418,995 19,983,385 19,718 000
2. Disinfection :
System Line injection | Line injection | Line injection | Line injection
Mecthod Chlonination | Chlorination Chicrination | Chlorination
3. Water transmission and
- distribution facilities _
Method Mainly direct Mainly direct Mainly .dirccl Mainly direct
conrelion conneciion conncction conmection
Distribution reservoir
Number of reservoirs 3 5 6 : 1
Total volume of reservoir 9,000 m’ 14,350 m* 21825 m’ 18,480 m
" Tolal length of network 193.3 km 267.5km 558.4 km
4, Operation and maintenance of
facilities
. . NAA Regio i NAA Regj N i
RCSpOﬂSlblc amhor“) ’ ll.eot\!j{a‘:xg*‘hnollii oe ::;ﬁt:il?o[f;cc ll:;ﬁxri:nc:f:m ll::nA b?a;gc]:noltfﬁce
Type of operation Direct Direct Dircct Direct
Number of personnel 82 (incl. sewage)
S, Finances _
D B o) 302,605 364,859 114,897 375,532
Regional bus
(ci;gi "(’ft‘)‘a /;".’e a;"’ai‘*ngi‘fds%f: a2) 17,926 21,614 24,578 28,170
Waltcr charges .
- For houschold C$1.96/ m’
- Others C$3.57/ m*

Collection method
Collection rate

Revenue from waler charges
(C$1,000/year)

Dizect collection

o8 %
15,244

Nole: * The figures exclude commercial and indusirial water use.
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Outline of Domestic Wastewater Management Conceptual M/P

The Study’s DWWM concepiual M/P was planned for:

» projected sewer areas in 2010 (INAA projection)

s areas without sewers in 2010,

Arcas wilhout sewers refer to:

+ arcas where water supply is provided (about 20% of the urban population).

e areas where water supply is not provided (about 15% of the urban population).

The tabte below summarizes the outline of the DWWM conceptual M/P.

Table 10-6: Outline of the Domestic Wastewater Conceptual M/P for Leon

fiem Present (1995) {2000) (2005) M/P (2010)
FORECAST ON KEY INDICATQORS : :
Projected service arca 19.1 km? 27.0 km? 35.0 km? 43.6 km?
Projected service population 123,865 183,519 213,156 245,421
Areas with sewers 55.3% 553% 60 % 65 %
Areas without sewers 44.7% 43.7% 40 % 5%
On-site systemn 21% 21% 7% 12%
Soak pit andfor Lalrine system 352% 352% 29% 23%
No syslem 7.4% 7.4% 4% 0%
PARTICULARS OF THE PLAN
1. Areas with sewers
Service area 9.45 km2 _ o
Service population 68,510 101,486 128,320 159,658
Number of connections 12,117 17,962 22712 28,258
Coverage rate (population) 55.3% 35.3% 602 % 65 %
Length of pipeline 83.5km 182.5 km 259.3km
Number of pump slations 1 1 | 1
Sewage preduction per capita 226.5 Upid 159 I/p/d 159 ¥p/d 159 1/p/d
1.1 Sewage treatment plant
(5TP)
Nunber of STP 2 3 3 3
Treatment method Facultative Agrated Acrated Aecrated
lagoon lagoon lagoon lagoon
Treatment capacity (n’fday) |
Subtiava 6,400 6,696 8.535 10,520
Ei Cocal 1,600 5,293 6,745 8,314
San Isidro - 4,147 5,260 6,486
Total 8,000 16,136 20,540 25,321
Intake amounl (annuval mean
value) (m*/day) ‘
Subtiava 11,286 6,696 535 16,520
El Cocal 4,230 5293 6,745 8,314
San Lsidro - 4,147 5,260 6,486
Total 15,516 16,136 20,540 25,321
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Ttem Present (1995) (2000} (2003) M/P (2010)
Intake water quatity {mg/l)
BOD 300-310 30 370 70
§S 238-340 320 320 320
COoD 500-600 680 630 680
Treated water goality
BOD 80 -160 50 20 %0
§$S 90 - 180 0 50 80
COD 220- 600 180 180 180
Discharge point
Subbiava | Rio Chiquito Ris Chiquite Ria Chiquito Riv Chiguito
El Cocal | RiaChiquite Rio Chiquite Rio Chiguite Riv Chiguite
San Isidro - Ria Pochote Rio Pochate Ria Pochote
1.2 Operation and maintenance
. . INNA Region N INNA Region I | INNA Region 1l
Respo nsible authori b Leon branch oflice Leon branch oftice | Teon branch office
Number of persotinet 2 W!y:f‘“" et
Finances ‘
INAA annua! budget -
. 3 K '
(C$1,000/¢car, incl. walcer) 02,605 364,859 414,897 475,532
Regional burcan budget
(C$1,000/ycar, incl. watcr) 10,173 21,614 24,578 28,170
e 30% of total
Scwagpe charge chasge
Charge collection method Direct collection
Collection rate 98 %
Revenue from sewage charges 2682
{C%1,000/ycar) ’
2. Aveas without sewers
Or-sile System 21% 21% 7.0% 12 %
Soak pit and’or Latrine System 352% 352% 29.0 % 23%
No system 14% 7.4 % $.0% 0%
cpers . ) . . " . Septic tank and Septic tank and
Facilitics of On-site system Septic tank Septic tank | S system | collective system
N . . INAA MINSA, INAA, MINSA, INAA, MINSA, INAA, MINSA,
Responsible authority Municipality Municipality Municipality Municipality
C Tobe Tobe
Legislation - established established

10.4

10.4.1

Recommendations for Industrial Wastewater Management

Conclusions of the Industrial Waste Survey

Wastewater generation amount in Leon'is estimated at 9%,000m’/year, about 54,000
m*/year of which are generated by industries in the Cl1IU3231 category (tanneries) and
contain high levels of organic and hazardous compounds such as chromium. Therefore
immediate countermeasures should be taken in Leon to prevent these industries from
further adversely aftecling the environment.

Since the legislation established is new, it lacks detailed regulations and technical
instructions. At present, therefore, industrial wastewater is mostly discharged without
treatment to the environment, and is consequently one of the major factors that

deteriorate USE.
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10.4.2 Recommendations for the Improvement of Industrial Wastewater

10.5

10.5.1

Management

Industrial wastewater is generated and discharged as a result of industrial production
aclivities. Therefore, industries should bear the cost for its safe management/disposal
based on the “poluter pays principle (PPP)".

From a technicat viewpoint, the following are considered key solutions to the problem:

o Reduction of wastewater generation amount and pollutional load by adopling
highty rationalized techniques.

¢ On-site wastewater management by industries.

¢ Industrial wastewater management/disposal by a third parly (i.e. private
contractors).

It is therefore necessary that refevant authorities take the required administrative
measures for industrial wastewater management. Since the enforcement of Decree 33-
95 will greatly contribute to this issue, a system that would promote coordination
between the industries and the authorities in facilitating appropriate industrial
wastewater management should be established.

Strategies to improve current management system are summarized in Table 10-2.

Recommendations for Stormwater Man'agement

lnundétion Damage in Leon City

The Team investigated areas in the city identified as major inundation prone areas by the
counterpart. The table below summarizes inundation damage and its causes in the
fifteen inundation prone areas in the city.

* Inundation damage

Inundation of houses and the outbreak of diseases after the flood were observed. In
comparison with Granada City, Leon suffered major damage.

» Inundated area

The majority of the inundated areas are located in the outskiris of the city, on a
stope between the city and the river. Most of these areas are without drainage
canals and are located in a relatively low-lying land.

¢ Cause of inundation

Since the land is low and because of the absence of drainage canals, fleoding
problems accur. Moreover, as the residents in these areas belong to the low income

bracket, they use earthen floors which only make their houses susceptible to
inundation damage.
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10.5.2 Recommendations for Inundation Mitigation

10.6

Inundation in Leon mostly hits the city outskirts and areas atong rivers. Most of these
inundation prone arcas developed as a resull of increased migration from rural areas.
Therefore, although the areas are provided with roads, they have no stormwater
drainage.

Accordmgly it is necessary to: ® conduct basic investigation such as topographic
survey, @ formulate drainage improvement plans for inundation prone arcas, and @
secure financial resources for the drainage improvement projects. However, under
current circumstances, it is financially, technically and in view of human resources,
difficult for Leon Municipalily to conduct all these works alone. Therefore, the Study
reviewed the current institutional system for stormwater management (i, the
municipality is curremly responsible for construction, operation and mamtenance of
stormwater facilities), and proposed appropriate institutional systems for stormwater
management (separate institutional system for macro-drainage and micro-drainage).
The study then proposed a planning guideline for stormwater management in line with
the institutional system.

Outline of Municipal Solid Waste Management Conceptual M/P
The outline of the municipal SWM conceptual M/P is shown in the table below.

Table 10-7: Outline of M'unicipa! SWM Conceptual M/P for Leon

Item Present (1996) 2000 (2005) M/P (2010)
FORECAST ON KEY ELEMENTS
Projected service arca 19} km? 270 km? 35.0 km® 43.0 k!
Population in the study arca 133,997 183519 213,156 245421
Waste gencration amount 102.1 tons/day 147.5 tons/day 186.9 tons/day 230.7 tons/day
Waste discharge amount 67.9 tons/day 181.1 tons/day 132.6 tons/day 169.9 tons/day
Waste cotlection amount 58.9 tons/day 87.7 tons/day 126.0 tonsfday 169.9 tons/day
Final disposal amount 60.0 tonsfday 88.3 tons/day 128.9 tons/day 173.0 ton/day
Coverage rate (waste amount) 86.7% 7% 95 % 100 %
Coverage rate (population) 80.0 % 80 % % 100 %
Service population 167,918 146,816 200,436 245,421
Non-service population 26,799 36,703 12,720 -0
Length of road swept 55 km 55 km 117 km 135 knx
PARTICULARS OF THE PLAN
1.Collection & Transpord
Colleclion system Curb collection | Curb collection | Curb, Point Curb, Point
collection collection
Wo. of collection vehicles Compactor: 5 (12 mepau.lor $ (12 | Compactor  truck, | Compacter  truck,
'y Domp truck 1 2 | m )Dump truck 1 2 | Tipper truck, | Tipper truck,
(Em’, 6m’) Bm)6m') Container truck Container truck
Transportation system Direct transporl | Direct transport | Diirect transport | Direct transport
Responsible authority Municipal Senvices | Municipal Senvices | Usban Uthan
Department Departrient Environnental Envirenmental
Maintenance Maiotenance
Burcau Purean
No. of personnel 45 . - -
Unit cost of collection C$14/m’ - - -
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Ttenm Present (1996) 2000 (2005) M (2010)
2. Street sweeping
Cleaning method Manual Manual Manual Manual
Length of road 226 km - - -
Lenpth of road swept 55 km 55km 117 ke 135 km
Responsible authority Municipal Municipal Urban Urban
Services Services I'nvironmental Environmental
BPepartment Bepartoent Maintenance Maintenance
Bureau Burcan
Number of personncd b1 - - -
Unit cost of strect sweeping . C$%m - . -
Fauipinent used Broom, shovel, Broom, shovel, Broom, shovel, Broom, shovel,
handeart handcar! handeart handecart
3. Intermediate treatment None in None in :&h‘:l;ﬁﬁmﬂ}‘ N E&fﬁt’{;‘%imﬂef{z &
T H P of han on-su cf than on-sqte
particutar particular community based community based
DNES, OTRS,
4. Recyeling
Recyeling Amount :
Al generalion point 16.3 {ons/day 235 tons/day 29.7 tonsfday 36.6 tons/day
At landiill 1.4 tons/day 2.1 tons/day 0.0 ton/day 0.0 ton/day
Recycling system Not organized Not organized Ses;es?im of " Sc‘a;ésaf'im of i
1 Pt Wastes fecyciuy, wasles kor recyclmn;
recycling recyeling to be pn:r'note?i # tobe promot::l. *
5. Final disposal
Pisposal method/level Open dumping Coutrofled Tipping | Sanitary  Landll | Sanitary  Landfill
{Level 1) (Levzl 2 or more) {Level 2 o mose)
Disposal site Fortin de Forlin de a new landfit} a new landfill
Acosasco Acosasco
Site area - - - -
Distance of site from generation 4 km 4 kin -km -km
center
Responsible authority Municipal Municipal Urban Urban
Services Services Envirorunental Environmental
Department Department Maintenance Maintenance
Bureau Burean
Ne. of personnel 2 - - -
Chasge for Disposal -C$lton - - -
Unit disposal cost C$1.00/m? - - -
Main equipment Bulldozer: 1 Butldozes Bulldozer, Tipper | Bulldozer, Tipper
truck, Excavator, truck, Excavator,
Sprinkler truck Sprinkler truck
6. Maintenance of Vehicles and
Equipment
Maintenance shop 2 21 2 2
Ablocation of the Allecationof the -
work is promoted work is promoted
each other each other
workshop. workshop,
Responsible authority Municipal 8envice | Municipal Urban Uthan
Senvice Eavironmentat Envirorunental
Maintenance Maintenanve
Hurean Bureau

No. of cimployees

7. Operation

Responsible authority Municipal Services | Municipal Senvices | Urban Favironment | Urban Environment
Department Bepartment MMaintenance Maintenance
Number of personnel 72 + task - - -
workers
Type of operation Municipat Municipat Municipal Municipal
operation operation operalion operation
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Item Preseat (1596) 2000 {2005) M (2010)
8. Finances - .
City budgct €§12,213,000 €342 482,000 354,219,000 C$635,335,000
Cloansing department budget €3$2,741,000 - . .

Management of scrvies cocipients

Municipality

existing system

Departonent of

Administration
and Finance

Department of
Administration
and Finance

Fea collection method Door to door and - - .
at the office
Rate of fee collection Very low - . -
Revenue C31,341,000
9. Contraci (o Private Sector
Method of conlract None None To be examined | To be examined

10.7

10.7.1

10.7.2

Recommendations for industrial Solid Waste Management

Conclusions of the Industrial Solid Waste Survey

Industrial solid waste (ISW) generation amount in Leon is estimated at about 7,400
tons/year, the largest of the 3 cities. . The industsies in the CIIU3116 category
(processing dry seeds from legumes) are the main sources of ISW generation in Leon,
generating about 80% of the total ISW in Leon. Solid waste from these industries
mainly consists of organic compounds and is not likely to contain hazardous substances.
Industries in Leon that are most hikely to generate hazardous waste are those in the
Cll1U3231 category (tanneries). These industries make up about 6% of the total ISW
generation in Leon.

Industrial solid waste in Leon is mostly disposed of in the municipal solid waste dumping
site without any conirol and order.

Recommendations for the improvement of ISWM

Industrial solid waste (ESW) result from industrial production activities. Therefore, asin
industrial wastewater management (IWWM), the cost for the safe management/disposal
of industrial solid waste should be borne by the industries, based on the “polluter-pays-
principle (PPP)”. '

From a technical viewpoint, the following are considered key solutions 10 the problem:

¢ Reduction of ISW generation amount and pollutional load by adopting highly
rationalized production techntques.

 Establishment of appropriate management/disposal technologies and systems for
each ISW categories.

A key issue in ISWM is the management of hazardous ISW. The exclusive operation of
facilities for the management and/or disposal of hazardous ISW should be urgently
established. Until this is realized, authorities are recommended to practice the following
measures in the management of hazardous [SW.

¢ Industrics shall be required to practice waste minimization, on-site treaiment, and
storage of hazardous 1W.
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10.8

10.8.1

¢ Utilization of existing facilities {e.g. incineration in cement kilns) shall be
examined for hazardous IW trcatment. Industries shall be obliged to take the
necessary aclion (¢.g. cement kilnulilization} i they generate hazardous wastes to
which such treatment is applicable. In case it is not applicable, the industries shall
be obliged to store the hazardous 1W.

* Avoid mixed disposal of 1SW and domestic SW in the municipal disposal site by
establishing a monitoring system to prevent hazardous ISW disposal. Industries
proven as non-gencrators of highly hazardous ISW are allowed to dispose their
wastes in the municipal landfill site.

In this regard, the formulation and enforcement of legislation relevant to the
managemen and disposal of ISW are very important and urgently required.

Recommendations for Medical Sotid Waste Management

Conclusion obtained from the Survey on Medical Waste Management

The table below shows the forecast on present and future medical SW generation in
Granada based on the questionnaire survey, in line with the medical SW classification
proposed by the Team.

Table 10-8: Forecast on Present and Future Medical SW Generation

Unit: kg/day

Waste Classification 1996 2000 2005 2010
Risky Waste' 149.3 201.7 234.4 269.8
Hazardous Waste * 48 6.5 7.5 87
Special Waste™ 1.6 22 24 28
{Sub-tota) 1557 210.4 244.3 281.3
Common Waste ™ 1391 ] 187.9 2184 251.4

Total ' 2048 398.3 462.7 532.7

Note: The classification is proposed by the Team. '
*1: Infected waste (sharps, blood, used dressing, eic) infected waste from
laboratories, waste from patients with infections and wastewater.
*2: Chemical waSte {medicinés, disinfeclants, solvents, etc.), radioactive waste,
*3: Ash from incinerator, sludge.
*4: Office waste, kitchen waste, packing wasle, bulky waste, garden waste, DWW.

The majority (80%) of the medical institutions separate medical waste at the source of
generation. However, only some medical institutions practice separate haulage; the rest
practice mixed haulage on-site. Most medical wastes stored on-site are collected by
municipal services. Some infectious wastes are burnt in the open in Leon.

Medical wastewater is either discharged into the sewer or a soak pit without treatment
by institutions surveyed.
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10.8.2 Recommendation for the Improvement of Medical Waste Management

In order to establish an appropriate medical waste management {medical \WM), MINSA
should take a leading role in defining the classification of nmiedical waste and should
enforce handling guidelines (i.c., code of practice) for different medical wasles.
Consequently, medical institutions should be obligated to practice appropriate medical
WM according to the code of practice {e.g., separate collection and haulage of
hazardous/infectious medical waste). Furthcrmore, a commercial system for medical
WM should be formulated in order to secure appropriate ireatment/disposal of
hazardous/infectious medical waste by the private sector.

In order to realize the above-mentioned plan, it is indispensable to establish an
administrative institution which promotes, instnucts, oversees, and regulates the
execution of appropriate management for medical waste. Furthermore, the separation
of infectious and non-infectious waste at the generation source should be assured, and
education for workers including collection workers should be provided without
exception, in order to practice appropriate collection, treatment, and disposal of
separated hazardous/! infectious medical waste. Institutions such as SILAIS should take
leading roles in taking these actions.
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USE Conceptual MP for Chinandega

This USE conceptual M/P was prepared 1o serve as a basis for the formulation of a
substantial M/P, Therefore, Chinandega Municipalily should formulate a USE M/P
based on this conceptual M/P, and carry out the F/S for priority projects to be identified
in the M/2 in order to realize USE improvements,

Planning Frameworks for a USE Conceptual M/P

Goals, Targets and Strategies

a. Goals

The principal goal of the Conceptual Master Plan for Chinandega is to
improve the Urban Sanitation Environment (USE) of Chinandega

City, by the target year 2010, where people and major economic activitics of

Region i are centered.

Through the improvement of USE in Chinandega city, the Plan aims to:
+ promote the citizens’ well-being,
+ support sustainable development of the City.

¢ contribute to regional economic growth.

The goals of the Master Plan are as follows:

1. Improvement of public health in the city.
2. Reduction of health hazards in and around the city.

3. Protection of natural resources and environment (e.g., underground water
resources and ecology).

4. Encourage the public to be more environmentally aware.

5. lncrease the provision of USE services (i.e., water supply, sewer system, SW
collection, etc.) at affordable and appropriate levels.

6. Establishment of self-sustainable management systems for USKE services.

7. Establishment of a “beneficiary-pays-principle” (BPP) under which service
recipients pay for USE services.

8. Development and promotion of community patticipation in USE systems.
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9. Adoption of satisfactory measures for the protection of environmentat and public
health in the operation and maintenance of USE facilities.

10. Prevention of pollution caused by industrial wastewater and solid waste.

11, Establishment of appropriate legiéla!ion, regulations and guidelines on USE
through modifications and revisions of existing ones.

12. Establishment of a coordination system for the cily and national institutions
concerning USE management.

b. Targets

Target years are set as follows:
Master Plan: Year 2010
Feasibility Study: Year 2005

In order to achieve the principal goals, the target figures fof the 3 major sectors that
constitute USE were set as indicated in the table below.

Table 11-1: Target Figures for the Technical System in Chinandega

Present (1995/95) F/S (2005) M/P {2010}
Water Supply Coverage 74.0% 85% 85% @
Comestic Wastewater Treatment '

Sewer system coverage 33.6% 48.3% 65%
QOn-site system coverage 4.0% 8.0% 12.0%
Latrine only system 51.8% 37.4% 23.0%
No system rate 10.6% 5.3% 0%
Waste Collection Coverage

Overall waste collection rate 81.6% 90% 100%
Household waste collection rate 51,0% 88% 100%
c. Strategies

Strategic actions to attain the goals and targets should, in practice, be introduced step by
step toward the target year 2010. Therefore, it is recommended to divide the period up
to the target year into 3 phases.

]
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Table 11-2: Strategies for the Realization of the USE Master Plan

Classification Techmical Aspeets Instifutional Aspeets
Phase - o e e
Phase 1 Common Aspects Common Aspects
(1998 - 2000) + A USE M/P should be urgently formulated | @ Regulations on wastewater discharge
Preparation for | and F/S on priority projects should be inlo sewers/public water bodics sheuld
E; Priority conducted along with the M/P. be legally and practically enforced.
L4 Projcets :
lmlflcmcntatinn Water Supply System ¢ The municipality shoutd provide norms

*» The water supply system should be
consolidated o maintain targel coverage of
85% for the increasing population.

Bomestic Wastewater System

o In order to execute the priorily projects (F/S
prejects), the required funds should be
secured and (he detailed design of the
projects shall be conducted.

+ As for sewer arcas, conpeclion (O sewrs
shoutd be promoted, and system
improvement nocessary for maintaining the
present sewer coverage (33.6%) should be
provided.

As for the non-sewer arcas, F/§ for
introducing on-sitc DWW treatment sysiem
should be carried out, referring PECM
(Special Program for Model Community
Integraled USE Tmprovement Project} in
Granada, Tn order to preparc for such
projects, public education program should be
deployed to encourage citizens’
environmental consciousncss.

Stormwater Management

« Technical guidelines necessary for storm
water maeagement should be prepared.

* Basic investigalion (c.g., topogeaphic
survey) for inundation prone area should be
conducied for planning the improvement and
recruiting necessary funds.

& Rain drainage in wrban {ringe areas (UFA)
shonld be improved, referring PECM in
Granada.

Municipal SWM

» A site for a future municipal SW final
disposal site should be selected from some
candidate sites. Its preliminary design and
the environmental impact assessment (EFA)
should be carried oul.

» In order to exceule the priority projects (F/S

and guidclines regarding USE to the
citizens, so that citizens should easily
understand appropriate sanitary
practices and civil procedures.

¢ Urban development plan of the city (at
teast incInding the land use regulations)
shoutd be prepared. Meanwhile, a
cadastre for rcal property and public
services should be established.

Domestic Wastewater System

» Guidclings for appropriate on-site
DWWM should be claborated.

* INAA, MINSA and the municipality
should, referring PECM in Granada,
coordinate to cstablish a stecring
commitiee for PECM in Chinandcga
necessary for introducing on-site DWW
treatricot systcin and o seek foreign
and domestic gramis for such projects.

Stormwater Management

e Authoritative competency for storm
water imanagement (planning,
maintenance and repair) shonld be
reviewed respectively for macro- and
micro- drainage.

o INAA, MINSA and the municipatity
should, referring PECM in Granada,
coordinate to cstablish a stecring
comimittee for PECM in Chinandega
necessary for improving rain drainage
in UFA and to seck forcign and
domestic grants for such projecis.

Municipal SWM

¢ Regutations on wrban ¢leansing should
be established to clarify municipalily’s
powers (including placing pevaltics)
and dutics as well ascitizen’s rights and
duiics.

» The municipality should improve
collection of muaicipal taxes and
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projects), the required funds shall be secured
and the detaited design of the projeets shall
be conducted. Then, construction of the
facititics and procurement of vehicles and
cquipment shall be done,

* Technicatly satisfactory level of sanitary
tandfill operation should be maintained in
the present fandhnll until its closure, in order
10 reduce the pollution impacts to the
environment. Mcanwhile, illegal dumping
should be reduced through improved
collection serviees.

Industrial Waste Management

* Based on the “polluter pays principle”,
industrics should be instiucted to implement
appropriale on-sitc management of their
solid/liquid wastes and residual water,

Medical Waste Management

» Appropriate on-site managemeni (¢.g.,
separalion of hazardous/infections medical
waste from other waste) in institations
should be promoted.

- charges for fhe services.
Industrial Waste Management

* Waste classification suited for
Nicaragnan anthoritics’ present FWM
should be established. Management of

Medical Waste Mahagcmcnl

identifying ISW and 1WW.

authoritics shonld be empowered (o

be established. Code of praclice for

hazardous waste should be prioritized.

tnveatory of factorics and their waste
generation should be made for

Wilh regaid to ISWM and 1WWM,
conducl administrative measures such

as monitoring, supervision and
guidance.

Classification of medical waste should

respective medical waste categorics
should be formulated,

Phase 2

(2001 - 2005)
Priority
Projects
Implementation

Water Supply System

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

Domestic Wastewater System

* Facilitics and equipment provided in Phasc-
1 should be operated and maintained
appropriately.

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

« Sewer provision should be improved to aliain
the targel coverage of 49%.

+ In the non-sewcer area citizens” participation
in the “model communitics intcgrated USE
improvement” projects should be
substantiated in order to sustain the projects
in affordable and appropriate levels.
Meanwhile coverage rate of on-siic sysicm
should be raised to 8%.

Stormwater Management

* Drainage should be improved in accordance
with Flood Damage Area Improvement Plan,

* Intcgrated Arroyo Management Plan

Common Aspects

Pomestic Wastewater System

.

“¢stablishing the management system on

The norms and guidelines regarding
USE provided by the municipality
should be demonstrated through public
education programs in order for the
cilizens to praclice appropriate
sanitation measures and civil
procedures.

The urban development plan should be
put in practice to guide and to restrict
the fand use, in order to maintain a
preferable urban environment {¢.g ,
protect potable water sources of (he city,
regulate industrial activitics and
NIMBY facilitics in designated areas).

The cadastre of real property and
public services, perhaps applying
crossed subsidics; should be utilized for

USE scrvices and also promoting a
Beaeficiary-Pay Principles for the
SLIViCeS.

PECM steering committee should
further seek foreign and domestic
gramds for constnucting on-site DWW
treatment projects.
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{comprising: land vse regulation; catchiient
consenvation with reforestation; and
drainage channel improvemant) should be
fornulated.

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

Municipal SWM

o Facilitics and vehicles acquired in Phase-1
should be approprialely opeeated and
maintaincd.

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

Industrial Waste Management

+ On-site ISWM and PWWM should be further
strengthencd.

» Treatment/disposal by private scctors,
mainly for hazardous waste, should be
implenicnted.

Medical Waste Management

» Appropriate on-sitc management (¢.3.,
scparation of hazardous/infectious medical |
waste from other wasle) in institutions
should b obligated.

o Treatment/disposal of hazardousfinfections
medical wastc should be implemented by
private scctors.

Stormwater Management

e Respoctive institutional system {¢.g.
funds, design guidetines) for macro-
and micro-deainage should be
cstablishied

¢ PECM steering committee should
further seck forcign and domestic
grants for constructing rain drainage
facilitics.

Municipal S\WM

¢ Authoritics should encourage recycling
activitics by waste generators and
private recyclers. However, the
administeative support should be sucha
manner with Teast financial burden on
authoritics.

Indostrial Waste Management

o Legistative fraimework lo obligate
appropriate WM (¢ g., manifest
system) should be ¢stablished,

+ VWith regard to ISWM and I\WWM,
“awthoritics should practice
administrative measurcs (€.,
monitoring, supervision and gnidance)
and apply penaltics (if necessary)
against illegal mcasures by industrics.

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

Medical Waste Manragement

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

Phase 3

(2006 - 2010)
M/P Projects
Implementation

Watcer Supply System

o The watcr supply system should be
consolidated {0 maintain larget 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 priotity projects (F/S projects).

+ As for scwer area, the off-site system should
be consolidated (o maintain target coverage
of 65% of the population.

¢ As for no sewer arca, the on-site systein
should be consolidated Lo maintain target
coverage of 12% of the population.

o As for arca served with “model communitics
intcgrated USE improveinent” projects, self-

Common Aspects

e Public ¢ducation programs zelated with
the norins and guidclines regarding
USE provided by the municipality
should be deployed widely.

+ The urban development plan should be
pul in practice to restricl the land use, in
order to maintain a preferable nrban
envirommeid. Meanwhile the plan
should serve for planning USE services
corresponding to the uiban expansion
and Lhe population inceease therein.

Domestic Wastewater System

* PECM stecring commitice should raise
funds for constructing on-sitc DWW
trcatimend projects, from water and
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1 h'r-lcip of communitics should be employed in

operation and maintenance of the facilitics.
Stormwater Management

+ Reforesiation, drainage lmprovement works,
ete. should be implemented in accordance
with Integrated Arrayo Management Plan,

+ Rain drainage facilitics in UFA should be
further constructed through PECM,

Municipal SWM

s The M/P plojoc;s sh6nld be reexamined and
implemcnted, with reference to the ontcome
of the priorily projects (F/S projocts).

+ Satisfactory municipal SWM both
lechnically and environmenially should be
continucd. In maintaining 100% waste
collection rate, ilegal dumping should be
cradicated.

Industrial Waste Management

¢ Industries should take initiatives for
introducing “waste minimization and
cleancr production” technologics for their
production.

Medical Waste Management

Appropriate collection, treatment and diéposal
should be practiced for all medical wastc
{inctuding hazardous and infectious ones).

wastewater charges collected.
Stormwater Managementd

¢ PECM stecring commitiee should raise
funds for construcling rain drainage
facilitics, from autcnobile taxcs cic.

Munricipal SWM

¢ Introduction of scparate collection
systems should be examined in order 1o
promote wastc minimization and
reseurce recovery from waste.

Indusirial Wastc Management

» Authoritics shoutd promote
irtroduction of “clcaner production”
nwainly for factories that generate
hazardons waste,

Medical Waste Management

s Appropriate conlrol, treatinent and
disposal of medical waste should be
enforced in tine with the Code of
Practice for Medical Waste
Management.

11.1.2 Forecast on Future Demands for USE Services

The table below summarizes the forecast on future demands for respective USE sectors,
as key indicators.
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Table 11-3: Forecast on Future Demands for USE Service in Chinandega

ltem Pecsent {2000) {2005) M/P {201()

1. Avea and Population {year 1993)

Arca
Total (k') 647 647 647 647
Projected Service Area (k') 16.1 16.1 16.1 16.1

Population
Total 117,037 136,076 155,523 176,359
Projected Seevice Population 97,387 115,193 133,753 153,444

2, Water Supply System (year 1995)

Waler supply coverage area 75%m’

Supplied population 72677 68,084 113,753 130,427

Coverage rate (population) 740% 25% 85 % 85 %

Water production amount (néfyear) 5,083,403 6,264,065 10,738,665 12,320,210

Water production ratio (I/p/day) 193.2 259(213%) 259(213%) 259213%)

Efficicncy rate 2% 75% 5% 75%

Water consumption amount {m*y) 1,657,990 6,918,140 8,054,258 9,239,975

Water consumption fate { Up/day) 1380 194 160*) 194 (160%) 194 {160%)

3. Domestic Wasiewater System (year 1995)

3.1, Areas with sewers
Service area 2.57 km? .

Service population 32,752 iz 65,940 499,739

Coverage rate (population) 336% 3369% 49.3% 65 %

Treated amounnt 6,51 m’day 6,165 mfday 12,277 m¥fday | 15,818 mMay
(*Inflow volume)

3.2 Areas without sewers

On-site system (per person) 3,895 4,616 10,699 18,413
4.0% 4.0 % 8.0% 12.0%

Latrine system (per porson) 50,774 59,774 50,025 35292
518% 51.8% 374% 23%

No system (per person) 10,232 12,232 7,089 0
10.6 % 10.6 % 5.1% 0%

4, Municipal SWM (ycar 1996)

Population in the study arca 100,748 115,393 133,753 153,444

Waste generation amount (tor/day) 76.2 G922 4.9 141.2

Waste discharge amount (ton/day) 484 0.4 78.2 100.2

Waste collection amount (fon/day) 395 49.3 704 1002

Final disposal amount {torv/day) 40.5 50.3 720 101.9

Coverage rate (% of waste amount) 8L.6 82 90 100

Coverage rate {% ol population) 51.0 -1 g8 100

Service population $1,382 58,851 118,088 153,444

Non service population 49,366 56,542 15,665 0

Length of road swept (km) 45 45 52 60

5, Medical SWM {year 1996)

Madical waste generation 96 kg/day 169 kgtday 127 kglday 146 Lg/day
Non-hazardous waste gencration 56 kg/day &4 ke/day 74 kgMay 85 kg/day
Infectious waste generation 37 kp/day 42 kg/day 49 kg/day 56 kg/day
Other hazardous waste generation 3 kgfday 3 kgfday 4 kg/day 5 kg/day

Note: * The figurcs exclude commercial and industriat walcr use,
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11.1.3 Other Planning Considerations
a. Economic and Financial Conditions

Key cconomic and financial indicators employed in the conceptual M/P were calculated
based on the following conditions. Table 11-4 shows the summary of the calculations:

¢ Gross regional domestic product (GRDP) in 1995: The Nicaraguan authoritics
were not able to provide the GRDP of Chinandega Depattinent. Therefore, the
regional product ratio (Chinandega Department total product/total national
product} for each industrial category is assumed equal 1o the regional income
ratio (Chinandega Department total income/total national product). For the
calculation of regional income ratio of each industrial category, the national and
regional INSSBI data (number of people covered by the social security system and
their average income) were used. The contribution of the industrial sector to the
GDP was multiplied by the regional income ratio to compute GRDP. The growth

rate of GRDP in Chinandega Department is assumed to be equal to the GDP
growth rate,

¢ Municipal budget: Municipal budget is assumed to increase in proportion to the
GRDP growth.

 Household income: Total household income in Chinandega in 1995 was assumed
based on the data provided by the Ministry of Labor, It is estimated that the
growth rate of total houschold income is in proportion to the product of the
“GRDP growth rate” and “increase in average number of persons per household”.
It is estimated that the average number of persons per household in Chinandega
will grow slightly from 5751 persons/househeld in 1995 to 5.74
persons/houschold in 2000, in accordance with the existing INAA plan.

¢ Budget of INAA Regiori II (Chinandega): It is estimated'-lhat the ratio of

“INAA Region H {Chinandega) budget” to “INAA national budget” will remain
the same as in 1995,

Table 11-4: Economic and Financial Indicators in the M/P

Unit 1995 | 2000 | 2005 | 2010

GRDP C$% million 506.8| 6654 853.1] 1,028.0]
Number of households Nos. 16,934} 20,103} 23,302| 26,732
Average income per household CSlyear | 14,772 16,410""| 18.069] 18,979

Budget of INAA Region Il {Chinandega)| C$1,000 § 13,765 18,597 18,873 21,631

Budget of Chinandega Municipality C$1,000 | 15,084 19,893] 25,3289 30,594

Note: Since growth rate (between 1995 and 2000} in number of households is smaller
than the growth rate of GRDP, average income per household substantially
increases from 1995 to 2000.

11.2 Outline of Water Supply Conceptual M/P

The present water supply coverage rate in Chinandega is about 74%. This rate presenily
covers most of the urban population in Chinandega. 1t is considered that the water
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supply improvement plan of INAA for 2005 and 2010 could be realized if the required
financing is sccured.  Therefore, the Study’s M/P on water supply was made in
accordance with the plan of INAA. The table below summarizes the outline of the water
supply conceptual M/P,

Table 11-5: Outline of Water Supply Conceptual M/P for Chinandega

Present

- Total production amount (m’y)

5,083,403

9,261,065

10,739,000

2 ftem (1995) (2000) (2005) M/P (2010)
- FORECAST ON KEY INDICATORS
Projected service arca 16.4 ki’ 16.1 km® 16.1 xm? 16.1 kn?
Projected scrvice population 97,387 115,392 133,753 153,444
Watcr supply coverage arca 7.5 knd’ .
Supplied population 72,017 98,084 113,753 130,427
Coverage rate {population) 730 % 85% 85% 85 %
MNumber of conncctions 12,533 17,088 19,318 22,7123
Water production amount (1113i)'car) 5,083,403 9,264,065 10,738,665 12,320,210
Water production rate (I/p/d) 193.2 259(213%) 259 (213%) 259 (213
Efficiency rate T2 % 75 % -15% 5%
Water consumption amount (m'ycar) 3,657,990 6,948,140 8,054,258 9,239,975
- Domestic use 893 % 82.5 % 825% 82.5%
- Commercial usc 5.1% 132 % 132 % 13.2%
- Industrial usc 0.02 % 16% 1.6 % 1.6 %
- Others 5.6 % 1% 2.1% 27%
Water consumplion rate (/p/d) 139.0 194 (160%) 194 (160%) 194 (160%)
PARTICULARS OF THE PLAN
1. Water source
Type of water source Groundwater | Groundwater | Groundwater | Groundwater
Number of wells 6 7 7 11
Data on wells
- Total pump cépacity 391 litersfsec | 471 liters/sec | 471 litersfsec | 711 liters/see

12,326,000

2. Disinfection

System Lin¢ injection | Ling injection | Ling injection § Line injection
Method Chlorination | Chlorination | Chlorination | Chlorinalion
3. Water transmission and
distribution facilities
Mecthod Mainly direct Mainly direct Mainly direct | Mainly direct
connection conncciion connection conncetion
Distribution reservoir
Number of reserveirs 5 S 7 8
Total velume of reservoirs 9100 m’ 9,100 nt’ 14,730 m’ 17,620 m?
Total tength of nciwork 112.7 km H2.7km 130.5 km 138.7 km
4. Operation and maintenance of
facikities
Respensible avtherity INAA Region 1T | INAA Region 1l | INAA Region IT | RNAA Region I
Chinandega Chinandcga Chinandega Chinandega
branch office branch office brench office branch oflice
Type of operation Direet Dircct Dircet Direct
Numbger of personnel 45 finct sewage)
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Present
ll;m (1995) _{}BOOL (2005) M/P (2010) |

S, Finances

INAA annual budget 302,605 364,859 114,897 175,532
(C3$1,000/year, incl. scwape)

Regional burcau budgct 13,765 16,597 18,837 21,631
(C31,000/ycar, incl. scwage)

Water charges

- For houschold C$1.73/ i’

- Others C$4.30/ m?®

Collection method Discet

colloction

Collection rale 98 %
Revemue  from  walgr  charges 12,235

{C$1,000 Aycar)

11.3

Note: * The figures exclude commercial and industrial water use.

Outline of Domestic Wastewater Management Conceptual M/P

The Study’s DWWM conceptual M/P was planned for:

. projecled sewer areas in 2010 (INAA projection)

s areas without sewers in 2010,

Areas without sewers refer to:

o areas where water supply is provided (about 20% of the urban population).

s areas where water supply is not provided (about 15% of the urban population).

The table below summarizes the outline of the DWWM conceptual M/P.

Table 11-6. Outline of the Domestic Waslewater Conceptual M/P for

Chinandega
Item Present {19935) (2000) {2005) M/F (2010)
FORECAST ON KEY INDICATORS ,
Projected service arca 16.1 km? 16.1 ki’ 16.1 km® 16.1 ki’
Projected service population 97,387 115,393 133,753 153,444
Areas with sewers 33.6% 3.6% 19% 65%
Arcas wilhout sewers 66.4 % 66.4% 51% 35%
On-site system $.0% 40% 8.0% 12%
Soak pit and/or Latrine system 51.3% 518% 374 % 23%
. No system 16.6 % 10.6 % 5% 0%
PARTICULARS OF THE PLAN
1. Areas with sewers
Service area 2.57 km?
Service population 32,752 38,772 77,412 99,719
Number of connections 5,695 6,755 13,486 17,376
Coverage rate (population) 336% 3316% 193% 63 %
Length of pipeline 455 km 141.2 km
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Ttem Prescnt (1995)

i

IT Chinandega

11 Chinandega

1l Chinandcga

(2000) (2005) M/P (2010)
Number of pump stations 1 I 1 i
?c\\'agc production per ¢apita 2012 159 159 159
('p'd)
1.1 Sewage treatment plant
(5TP)
Numbcer of STP - 1 1 | i
Name of the STP El Destino El Destino El Destino El Destino
Treatment mcthod Facultative Acrated Acrated Acrated
lagoon tagoon lagoon tagoon
Treatment capacity 2,300 m¥day | 6,165 m¥day | 12,277 m’fday | 15,818 m’/day
Intake amount (annual mean | 6,591 m*day | 6,165 m¥day | 12,277 m’fday | 15,818 miday
valug)
Intake water quality (mg/l) ‘
BOD 360 - 480 160 360 360
S 270- 329 640 610 610
COD 594 -840 T 770 770
Treated water guality (mgh)
BOD 80 - 120 20 %0 20
§$8 136-220 80 80 30
. CcoD 297 440 180 180 180
Discharge point Rio Acome Rio Acome Rie Acome Rio Acome
1.2 Operation and maintenance
Responsible authority INNA Rcgion | INNA Region | INNA Region INNA Region

11 Chinandcga

branch officc | branchofficc  j branch office | brauch office
1 A3 (i YAt

Number of personnct 53“({";‘;)' Watet
1.3 Finances

INNA annual budget 302,605 364,859 414,897 475,532

(C%1,000/year, incl. watcr)

Regional burcau budget 13,765 16,597 18,837 21,631

(C$1,800/year, incl. water)
Sewage charge 30% of total

‘ charge

Charge collcction method Direct coltection
Collection rate 98 %

Revenue from sewage charges 12,235

(C$1,000/y¢car)
2. Areas without sewers
On-site system 4.0 % 1.0% 8.0% 12%
Soak pit and/or Latring system 51.8% 51.8% 37.4% 23 %
No system 106 % 10.6% | . 53% 0%
Facilitics of On-sitc sysiem Seplic tank Septic tank Seplic fank Seplic tank

and collective  { and collcctive
system system
Responsible anthority INAA, MINSA, | INAA, MINSA, | INAA, MINSA, | INAA, MINSA,
Muricipality Municipality Municipality Municipality
Legislation - | Tobe Tobe Tobe
cstablished cstablished cstablished
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11.4 Recommendations for Industrial Wastewater Management

11.4.1 Conclusions of the Industrial Waste Survey

Wastewater generation amount in Chinandega is estimated at 5,500m’/year, The bulk of
this amount is generated by industrics in the CITU3114 {fish and other marine foods) and
CHU3115 (animal and vegetable oils) categorics. The wastewater of these industrics
mainly contain organic compounds, oils and fat, and is, therefore, léss fikely to contain
hazardous compounds. Industries highly likely to generate hazardous wastewater in
Chinandega are those under the CIU3512 category (fertilizer, insecticides, etc.),
contributing about 1% of the total IWW generation in Chinandega.

Since the legislation established is new, it lacks detailed regutations and technical
instructions. At present, thercfore, industrial wastewater is mostly discharged without

treatment to the environment, and is consequently one of the major factors that
deteriorate USE.

11.4.2 Recommendations for the Improvement of Industrial Wastewater
Management

Industrial wastewater is generated and discharged as a result of industrial production
activities. Therefore, industries should bear the cost for its safe management/disposal
based on the “polluter-pays-principle (PPP)”.

From a technical viewpoint, the following are considered key solutions to the problem:

* Reduction of wastewater generation amount and pollutional load by adopting
highty rationalized techniques.

* On-site wastewater management by industries.

» Industnal wastewater management/disposal by a third party (e private
contractors).

It is therefore necessary that relevant authorities take the required administrative
measures for industrial waslewater management. Since the enforcement of Decree 33-
95 will greatly contribute to this issue, a system that would promote coordination
between the industries and the authorities in facilitaling appropriate industria
wastewatler management should be established.

Strategies to improve current management system are summarized in Table 11-2.

11.5 Recommendations for Stormwater Management

11.5.1 Inundation Damage in Chinandega

The Team investigated areas in the city identified as major inundation prone areas by the
counterpart. The table below summarizes inundation damage and its causes in the 10
inundation prone areas in the city.
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»  Inundation damage

In addition to the inundation of houses and the outbreak of discases after the flood, the
destruction of roads and bridges was also observed. Inundation damage is the most
serious of the three cities.

+« Inundated area

The majority of the inundated arcas in Chinandega are located in the outskirts of the city.
Land in these areas is very low as it has been used for agriculture until recently. The
infrastructure, e.g. drainage and roads, in these areas is the most underdeveloped of the
three cities.

+  Cause of inundation

Land is very low and due to the absence of drainage canals, flooding accurs. Moreover,
as the residents in these areas belong to the fow income bracket, they use earthen floors
which only make their houses susceptible ta inundation damage.

Recommendations for Inundation Mitigation

Inundation in Chinandega mostly hits the city outskirts and areas along the rivers. Most
of these inundation prone areas developed as a resuit of increased migration from rural
areas. Therefore, although the areas are provided with roads, they have no stormwater
drainage.

Accordingly, it is necessary to: conduct basic investigation such as topographic survey,
formulate drainage improvement plans for inundation prone areas, and secure financial
resources for the drainage improvement projects. However, under current
circumstances, it is financially, technically and in view of human resources, difficult for
Chinandega Municipality to conduct all these works alone. Therefore, the Study
reviewed the cureent institutional system for stormwater management (i.e., the
municipality is currently responsible for construction, operation and maintenance of
stormwater facilities), and proposed appropriate institutional systemns for stormwater
management (separate institutional system for macro-drainage and micro-drainage).
The study then proposed a planning guideline for stormwater management in line with
the instifutional system.

Outline of Municipal Solid Waste Management Conceptual M/P

The outline of the municipal SWM conceptual M/P is shown in the table below.
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Table 11-7: Outline of Municipal SWM Conceptual M/P for Chinandega

[tein Present (1995) 2000 FIS (2005) M/P (2010)
FORECAST ON KEY ELEMENTS
Projected service area 16,1k’ 16. ! 16.1kan? 16.1%km?
Projected service poputation 100,748 115,393 133,753 153,444
Waste generation amounl 76.2 tons/day 92 2 tons/Jay 114.9 tons/day 141.9 tons/day
Wasle discharge amount 48 4 tons/day 0.4 tonsfday 78.0 tons/day 99.7 tons/day
Waste collection amount 395 tons/day 49.3 tons/day 70.2 tons/day 99.7 tons/day
Final dispesal amount 40.5 tons/day 50.3 tons/day 71.8 tons/day 101.4 tons/day
Coverage rale (waste amount} 8l6% 82% 90 % 100 %
Coverage rate (population) 51.0% 51% 88 % 100 %
Service population 51,382 58,851 118,088 153,444
Non-service population 49,366 56,542 15,665 o
Length of road swept 45 kin 45 kan 52 kn 60 km
PARTICULARS OF THE PLAN
1.Collection & Transport
Collection system Curb collection, - | Curb collection, | Curb collection, | Curb collection,
Public container | Public container | Point or Public Point or Publi¢
collection collection container container -
: collection collection
No. of collection vehiches Fractors: 6, Tractors: 6, Compactor truck, | Compactor truck,
Container truck : | Condainer truck : | Tipper truck, Tipper truck,
I, Container: 6 1, Container. 6 Container truck | Container truck
Transportation system Direct transport | Direct transport | Dircct fransport | Direct transport
Responsible authority Municipal Municipal Urban Urban ’ !
Services and | Services and | Fnvironmental Environmental =
Administration | Administration Maintenance Maintenance
Pepartment Departiment Burcau Bureau
No. of personng] 37 - - -
Urit cost of collection C3$52.4/ton - - -
2. Street sweeping
Cleaning method Manual Manual Manual Manual
Lengthofroad 51 km - - -
Length of road swepl . 45km . 45km 52 km - 60km
Responsible suthority Municipal Municipal Urban Urban
Service and Secvice and Environmental Environmental
Administration | Administration Maintenance Maintenance
Department Departinent Burcau Burecau
Number of personnel 49 . - a
Unit cost of street sweeping C51.20/m - - -
Equipment used Broom, shovel, Broom, shovel, Broom, shovel, * | Broom, shovel,
handcart handeart handeart handcart
3. Intermediate treatment None in None in No requirement | No requirement -
particular particulas other than on-site | other than on-site ‘ !,
& community & community i
based ones. based ones.
4. Recycling
Recyeling Amount
At generation point 8.5 tons/day 10.3 tonstday 12 8 tons/day 15.8 tons/day
At Fandfill 0.4 tons/day 0.5 tons/day 0.0 tons/day 0.0 fonsfday
Recyeling system Not organized Nol organized Segregation of Segregation of
recycling recyeling wastes for wastes for
recycling to be recycling to be
promoted. promoted,
11-14
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Ttem Present (1995) 2000 E7S (2005) M (2010)
&. Final ¢isposal
Dispasal methodlevel Open Dumging | Controfied Tipping | Sacitay  Landfill | Sanitary  Fandfitl
(Level 1) (Level 2 or more) (Level 2 ormore)
Disposal site Municipal Municipal A new landfill A now Tandill
Landfill Landiill
Site arca - - . .
Distance of site from generation 4k - - -
centes
Responsible authority Musicipal Municipul Urban Urban
Services Services Envirowmnental Environmental
Department Department Maintenance Mainterance
_ Burcau Rurcau
No. of personnel 1 - . -
Charge for Iisposal - C8/ten - - -
Unilt disposal cost C$5.89/m* - - -
Main cquipmnent Boltdozer: | Bulldozer: 1 Dulldozer, Bulldozer,
Tipper truck, Tipper truck,
Excavater, Excavator,
Sprinkker tnick Sprinkler truck
6. Maintenance of Vehicles
and Equipment
Maintenance shop 1 | i 1
Responsible authority Municipat Municipal Ltban Urban
Scrvice Service Environmental Environmental
Department Dcpartment Maintenance Maiatenance
Burcan Bureau
No. of cmployces 1 . . i}
7. Operation
Responsible authority Municipal Municipal Urban Urban
Services Services Environmental Environmental
Department Departnient Maintenance Maintenance
Bureaun Burean
Number of persennel 87 - - -
Type of operation Municipal Municipal Municipal Municipal
operation operalion operation operation
8. Finances . _
City budget C315,084,000 €%$19,893,000 C$25,189,000 C$30,594,000
Cleansing departiment budget 32,086,230 . - -
Management of service Throtgh a | Existing system | Depariment  of | Department  of
recipients register Administration Administration
and Finance and Finance
Fee collection method Door to door - - -
Rate of fee collection Very low - - -
Revenue C3106,000 - - -
9, Contract to Private Sector
Method of contract None None To be cxamiined. | To be examined.

Recommendations for Industrial Solid Waste Management

Conclusions of the Industrial Solid Waste Survey

Industrial solid waste (ISW) generation amount in Chinandega is estimated at about
6,400 tons/year, the second largest of the 3 cities (Leon is the largest and Granada the
smallest). The industries in the CI1U3116 category (processing dry seeds from legumes)
are the main sources of ISW generation in Chinandega, generating about 80% of the
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total ISW in Chinandega. Solid waste from these industries mainly consists of arganic
compounds and is not likely to contain hazardous substances. Industries in Chinandega
that are most likely to generate hazardous waste are those in the CIIU3512 category
(fertilizers, insecticides, etc.). These industries make up about 2% of the total ISW
generation in Chinandega.

Industrial solid waste in Chinandega is mostly disposed of in the municipal solid waste
dumping site without any control and order.

Recommendations for the Improvement of ISWM

Industrial sotid waste (ISW) result from industrial production activities. Therefore, asin
industrial wastewater management (IWWM), the cost for the safe management/disposal
of industrial solid waste should be born by the industries, based on the “polluter-pays-
principle (PPP)".

From a technical viewpoint, the following are constdered key solutions to the problem:

+ Reduction of 1SW generation amount and pollutional load by adopting highly
rationalized production techniques.

. Estab!ishmem of appropriate management/disposal technologies and systems for
cach ISW categories.

A key issue in ISWM is the management of hazardous ISW. The exclusive operation of
facilities for the management and/or disposal of hazardous ISW should be urgently
established. Untit this is realized, authorities are recommended to practice the following
measures in the management of hazardous ISW.

¢ Industrics shall be required to practice waste minimization, on-site treatment, and
storage of hazardous IW.

» Utilization of existing facilities {(e.g. incineration in cement kilns) shall be
examined for hazardous IW treatment. Industries shall be obliged to take the
necessary action (e.g. cement kiln utilization} if they generate hazardous wastes to
which such treatment is applicable. In case it is not applicable, the industries shall
be obliged to store the hazardous IW,

¢ Avoid mixed disposal of ISW and domestic SW in the municipal disposal site by
establishing a monitoring system to prevent hazardous ISW disposal. Industries
proven as non-generators of highly hazardous ISW are atlowed to dispose their
wastes in the municipal landfill site.

In this regard, the formulation and enforcement of legislation relevant to the
management and disposal of ISW are very important and urgently required.

Recommendations for Medical Solid Waste Management

Conclusion obtained from the Survey on Medical Waste Management

The table below shows the forecast on present and future medical SW generation in
Granada based on the questionnaire survey, in line with the medical SW classification
proposed by the Team.
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Table 11-8: Forecast on Present and Future Medical SW Generation

Unit: kg/day

Wasto Classification 1996 | 2000 | 2005 2010 |
| Risky Waste! 36.9 21| 4ss 56.0
[ Hazardous Waste 2 30 3.4 4.0 46
Special Waste™ 0.03 0.03 0.04 0.05
(Sub-total) 39.9 455 528 60.7
Common Waste™ 56.2  p4d 74.4 85.4
Total 96.1 100.0 127.2 146.1

11.8.2

Note:  The classification is proposed by the Team.

*1:Infected waste (sharps, blood, used dressing, elc), infected waste from
laboratories, waste from patients with infections and wastewater.

*2: Chemical wasle (medicines, disinfectants, solvents, etc.), radioactive waste.

*3: Ash from incinerator, sludge.

*4: Office waste, kitchen waste, packing waste, bulky waste, garden waste, DWW.

ANl medical institutions surveyed separately handle hypodermic needles, which is
promoted in collaboration with JOCV. Exclusive collection, management and disposal
of infectious medical waste {e.g. hypodermic needles) are performed in Chinandega.

Medical wastewater is either discharged into the sewers or a soak pit without treatment
by institutions surveyed, except one hospital newly established with the cooperation of
the Spanish government.

Recommendation for the Improvement of Medical Waste Management

Tn order to establish an appropriate medical waste management (medical WM), MINSA
should take a leading role in defining the classification of medical waste and should
enforce handling guidelines (i.e, code of practice) for differemt medical wastes.
Consequently, medical institutions should be obligated to practice appropriate medical
WM according 1o the code of practice (e.g., separate collection and haulage of
hazardousfinfectious medical waste). Furthermore, 2 commercial system for medical
WM should be formulated in order to secure appropriate treatment/disposal of
hazardous/infectious medical waste by the private sector.

In order to realize the above-mentioned plan, it is indispensable to establish an
administralive institution which promotes, instructs, oversees, and regulates the
execution of appropriate management for medical waste. Furthermore, the separation
of infectious and non-infectious waste at the generation source should be assured, and
education for workers including collection workers should be provided without
exception, in order to practice appropriate collection, treatment, and disposal of
separated hazardous/ infectious medical waste. Institutions such as SILAIS should take
leading roles in taking these actions.

11-17















ety
A oy rrea!
n\hnt_..,..\,.na.:ﬁ..l#(‘

A.;m,i
it o
A




	9 USE M/P for Granada 
	9.4 Recommendations for Industrial Wastewater Management 
	9.4.1 Conclusions of the Industrial Waste Survey 
	9.4.2 Recommendations for the Improvement of Industrial Wastewater Management 

	9.5 Recommendations for Stormwater Management 
	9.5.1 Inundation Damage in Granada City 
	9.5.2 Recommendations for Inundation Mitigation 

	9.6 Outline of Municipal Solid Waste Management M/P 
	9.6.1 Selection of Municipal SW Final Disposal Site 
	9.6.2 Outline of Municipal SWM M/P 

	9.7 Recommendations for Industrial Solid Waste Management 
	9.7.1 Conclusions of the Industrial Solid Waste Survey 
	9.7.2 Recommendations for the Improvement of ISWM 

	9.8 Recommendations for Medical Solid Waste Management 
	9.8.1 Conclusion obtained from the Survey on Medical Waste Management 
	9.8.2 Recommendation for the Improvement of Medical Waste Management 

	9.9 Institutional Improvement Proposals for the Implementation of the USE Master Plan 
	9.9.1 Introduction 
	9.9.2 Proposed Organizational Structure 
	9.9.3 Specific Organizational Functions 
	9.9.4 Enhancement of the Human Resources 
	9.9.5 Normative Improvement 
	9.9.6 Recommended Regulations, Instructions and Administrative Guidelines 

	9.10 Evaluation of the USE M/P 
	9.10.1 Technical Evaluation 
	9.10.2 Social Evaluation 
	9.10.3 Environmental Evaluation 
	9.10.4 Financial Evaluation 
	9.10.5 Economic Evaluation 
	9.10.6 Overall Evaluation 
	9.10.7 Implementation Plan 


	10 USE Conceptual M/P for Leon 
	10.1 Planning Frameworks for a USE Conceptual M/P 
	10.1.1 Goals, Targets and Strategies 
	10.1.2 Forecast on Future Demands for USE Services 
	10.1.3 Other Planning Considerations 

	10.2 Outline of Water Supply Conceptual M/P 
	10.3 Outline of Domestic Wastewater Management Conceptual M/P 
	10.4 Recommendations for Industrial Wastewater Management 
	10.4.1 Conclusions of the Industrial Waste Survey 
	10.4.2 Recommendations for the Improvement of Industrial Wastewater Management 

	10.5 Recommendations for Stormwater Management 
	10.5.1 Inundation Damage in Leon City 
	10.5.2 Recommendations for Inundation Mitigation 

	10.6 Outline of Municipal Solid Waste Management Conceptual M/P 
	10.7 Recommendations for Industrial Solid Waste Management 
	10.7.1 Conclusions of the Industrial Solid Waste Survey 
	10.7.2 Recommendations for the Improvement of ISWM 

	10.8 Recommendations for Medical Solid Waste Management 
	10.8.1 Conclusion obtained from the Survey on Medical Waste Management 
	10.8.2 Recommendation for the Improvement of Medical Waste Management 


	11 USE Conceptual MP for Chinandega 
	11.1 Planning Frameworks for a USE Conceptual M/P 
	11.1.1 Goals, Targets and Strategies 
	11.1.2 Forecast on Future Demands for USE Services 
	11.1.3 Other Planning Considerations 

	11.2 Outline of Water Supply Conceptual M/P 
	11.3 Outline of Domestic Wastewater Management Conceptual M/P 
	11.4 Recommendations for Industrial Wastewater Management 
	11.4.1 Conclusions of the Industrial Waste Survey 
	11.4.2 Recommendations for the Improvement of Industrial Wastewater Management 

	11.5 Recommendations for Stormwater Management 
	11.5.1 Inundation Damage in Chinandega 
	11.5.2 Recommendations for Inundation Mitigation 

	11.6 Outline of Municipal Solid Waste Management Conceptual M/P 
	11.7 Recommendations for Industrial Solid Waste Management 
	11.7.1 Conclusions of the Industrial Solid Waste Survey 
	11.7.2 Recommendations for the Improvement of ISWM 

	11.8 Recommendations for Medical Solid Waste Management 
	11.8.1 Conclusion obtained from the Survey on Medical Waste Management 
	11.8.2 Recommendation for the Improvement of Medical Waste Management 


	Cover 



