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1. Introduction

1.1 Necessity of a manual for the preparation of a SWM master
plan

The rapid pace of socio-economic development caused by the
‘change of social system from socialism to liberalism in
Bulgaria has brought about an increase in the generation of
solid waste with increasing variety of composition. Solid
waste collection and disposal has become a social and public
health problem of great magnitude and this is evident in the
numercus reporis published in the country.

The Bulgarian Government is firm in its new policy of main-
taining clean urban centers by publishing the new regulation
"Act on limiting the harmful impact of household, construc-
tion industry and industrial waste on the environment" (Waste
Act {Draft)) for SuWM.

Under Government regulations (1980}, local government author-
ities (LGA) such as the SGM are given the responsibility of
collection and disposal of solid waste in urban areas.
However these Sofia LGA's are facing acute difficulties in
meeting their responsibilities, due to problems such as
limited capacity of existing landfill sites, shortage of
funds, lack of citizen cooperation, absence of an appropriate
management systems and a lack of expertise. Waste management
has been given a very low priority in the past and the prob-
lems have been conveniently left to the local government.

S5clid waste services are one of the most expensive services
provided by local governments in Bulgaria. Although substan-
tial rescources are committed to this service every year, its
cost-effectiveness is uncertain because of the lack of appro-
priate planning at the short-term, medium-term and long-term
levels.

New Regulations (Collection of laws and regulations pertain-
ing to SWM (SWM) of settlements) for Solid Waste published in
1993 require the preparation of a So0lid Waste Management
Master Plan for each Local Authority in Bulgaria. Experience
has shown that is the most effective approach, technically as
well as financially, to resolve SWM problems and plan for the
needs in the years to come.

Ag such, the formulation and implementation of municipal
SWM master plans'has been adopted as one of the most
important strategies of the Waste Act (Draft). In SGM for



example a plan for an "Ever Growing, Never Aging Clean Sofia"
will be launched in the future based on the New Regulations
for Solid Waste. ' : '

To assist the Bulgarian Government in implementing this new
strategy, to overcome the problems stated earlier and to
improve the situation in a systematic manner, the Japan
International Cooperation Agency (JICA) decided to prepare a
Manual for the Preparation of a Solid Waste Management Master
Plan and to establish a Master Plan of Sclid Waste Management
{8WM) in cooperation with SGM (SGM).

The first step is the formulation of a model master plan and
this shall be done through JICA's SWM Master Plan Study for
SGM. : '

The second step is to transfer this valuable experience and
know-how of master plan formulation to other Local Authori-
ties. 'This manual for formulation of a solid waste master
plan has been prepared to facilitate the implementation of
the second step.

1.2 Purpose of the manual

A SWM master plan is necessary for the efficient and effec-
tive execution of urban cleansing services especially for
long-term planning. This manual is a guide for preparing
such a SWM master plan for local government.

The basic objective of the Manual is to help local officials
in Bulgaria who are given the task of preparing a SWM master
plan study on their own. It is also expected to assist the
consultants who will carry out the study.

1.3 Persons who are expected to use the manual

Local government shall be expected to prepare the SWM master
plan to make the city center, towns and villages cleaner and
to employ more effective and economical systems. Persons who
are in charge of the SWM in the Local Government such as the
Deputy Mayor and the Head/Senior Expert of Environment De-
partment, middle managers such as Ministry of Health Inspec-
tors/Ministry of Environment/Ministry of Regional Develop-
ment, Housing Policy and Construction and Engineers who will
carry out the study should use and refer to this manual.
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The Local Government c¢leansing services generally consist of

- Waste collection

- Street sweeping

- Waste transportation

- Treatment/recycling

- Disposal at landfill sites

Based on "Local Self-Governing and Local Administration Act
(1980)", local government is responsible for providing the
cleansing services in their respective areas,

For SGM the Environmental Department is mainly responsible
but is assisted by Government owned organizations such as BKC
and CHISTOTA in carrying out these services. However, sone
parts of the services such as monitoring or supervision of
the environmental preservation and sanitation in the respec-
tive areas are provided by other Departments of the Local
Government .

1.4 Limitations of the manual

This manual does not cover immediate improvement plans and
feasibility studies. A second manual for feasibility study
has also been prepared under this Study and is submitted
separately.

1.5 Definitions of terms
{1} General

- Waste collection :Works to collect waste dis-
charged from waste generation
sources. There are several

-methods for collection such as
door to door collection, point
collection, and statioconary
container collection.

- Treatment :Physical, chemical or biologi-
cal processes that change the
characteristics of the waste
in order to reduce its volume
or hazardous nature, facili-
tate its handling or enhance
recovery.



- Sanitary landfill :A land area where solid wastes
are disposed of using sanitary
landfilling technigques.

- Sanitary landfilling :An engineered method of dis-
posing of s0lid waste on a
land in a manner that protects
the environment, by spreading
the wastes in thin lavers,
compacting it to the smallest
practical volume, and covering
it with scil by the end of
each working day.

- Operation area :Area to be provided for waste
collection and street sweep-

. ing.
- Tipping fee :Charge for the waste hauled

directly to a disposal site, a
transfer station or treatment
. facility. _

- Collection fee :Charge for the waste collec-
tion service.

- Controlled treatment of waste activities
tActivity carried out at places
under conditions to be speci-
fied by competent authorities

- Management of activities connected with waste:
:Synthetic decisions, actions
and activities connected with
waste generation, its ecologi-
cal treatment based on certain
information as well as con-
trolling methods.

{2) Type of solid waste

Domestic waste :Waste generated and discharged

from households (Municipal
waste) ' '
- Commercial waste :Waste generated and discharged

from commercial activities
_ (Municipal waste)

- Bulky waste :Waste such as furniture which
cannot be collected by the
normal domestic waste collec-
tion system.

-~ Road sweeping waste :Waste generated by road sweep-
ing and public area cleansing
WOTRs,



- Industrial waste

- Hazardous waste

- Medical waste

:Waste arising from manufactur-
ing or industrial activities
Or processes and hazardous
waste. :

:Any waste which is covered by
the catalogue of hazardous
waste (an annex to the regula-
tion 153/6.8/1993 on Hazardous’
Waste)

:Any waste originating from a
clinic or hospital or a medi-
cal or similar civil or mili-
tary or wveterinary establish-
ment which contains, in whole
or in part, waste which is
clinical, pharmaceutical or
pathological in nature. A part
of medical waste is hazardous
waste.

(3) Classifications of source of waste

- Regidential area

- Commercial area

- Bulk waste discharger

(4) Waste collection system

Alternate day collection

3 times a week collection

- Door-to-door collection

Station collection

:Area where mainly detached
houses are located.

tArea where business and com-
mercial establishments in-
cluding shops are located.
sBusiness or commercial estab-
lishments generating more than
50 kgs of waste in a day.

:Not a daily collection. An
area is divided into two zones
in order to collect wastes in
different days.

:Each area divided into two
zones. One zone is collected
on Mondays, Wednesdays and
Fridays, the other on Tues-
days, Thursdays and Saturdays.
:System to collect waste from
house to house.

:System to collect waste from
waste stations dincluding
communal containers.

3]
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- Communal container
- Household bin

- Waste station

(5) Treatment
- Incineration

~ Composting

- Pulverizing
- Refuse Derived Fuel(RDF)

- Precompressed Waste Blocks

~ Pyrolysis

-~ Crushing and Shredding

- Sorting

- Transfer station

:Storage container of waste in
a community.

:Storage container of waste at
household. -
:Collection point which is
specified for several houses.

:A system to burn combustible
waste

:A gystem to convert waste
organic component to so0il
conditioner.

:A system to reduce the size of
waste including bulky waste.
:A system to make a solid fuel
from combustible waste.
:Product as a result of apply-

" ing pressure to loose com-

pressible  waste material
within an enclosed space and
binding the compacted waste
mass with steel wires in order
that it remains in its com-
pacted state.

A way of breaking down burn-
able waste by combustion in
the absence of air. High heat
is usually applied to the
wastes in a closed chamber,
and all moisture evaporates
and materials break down into
various hydrocarbon gases and
carbon-like residue.
tMechanical operations used to
reduce the size of solid
waste.

To divide waste into groups of
similar materials, such as
paper products, glass, food
wastes, and metals. Sorting
may be done manually or me-
chanically with specialized
equipment.

tA facility where collected
waste is unloaded in oxder to
permit its preparation for

e
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further transport for recov-
ery, treatment or disposal
elsewhere.

(6) Disposal

- Sanitary landfill :A disposal system which has
measures for environmental
protection.

- Landfill gés :All the gases generated from
landfiilled waste, such as
methane, carbon dioxide,

hydrogen, nitrogen and oxygen.
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2. Purpose of a SWM master plan
2.1 Necessity of a SWM master plan

Presently many Local Authoritiegs face SWM problems such as
heavy financial burdens, difficulty of obtaining disposal
sites, difficulty in getting residents cooperation, lack of
technology to prevent envirommental pollution, and shortages
of financial resources, staff, manpower and equipment.

A proper master plan for SWM which describes the action to be
taken in the medium and long terms with financial statements
is indispensable for solving these problems and improving the
service quality in a systematic manner.

2.2 Purpose of a SWM master plan

The intention of a SWM master plan is to determine the future
direction of SWM in the respective area including;

- Determination of the dreas to be served

- Proper system of waste storage, collection, haulage,
treatment and disposal

- Proper system of street sweeping

- Proper system of operation and maintenance

- Organization and institutional improvement

- Enforcement of laws and regulations

- Financial plan

- Residents cooperation and training program

Cleansing service is a relatively simple operation in the
sense that it consists of the collection of generated solid
- waste and its disposal by means of landfill, and its opera-
tion can be efficiently conducted once sufficient numbers of
vehicles, workers and disposal sites are acguired.

However, the development of a city makes the expansion of the
collection service and the acguisition of new disposal
site(s) necessary and the measures to deal with these new
requirements should be adequately introduced on a year-to-
year basis. It is important that a staged and systematic plan
shall be prepared based on the medium and long-term objec-
tives and on a correct understanding of the current condi -
tions.

A circular interactive process i1s required in any field to
achieve development, i.e. planning-execution-evaluation-



planning, etc.. Cleansing services are no exception. A
proper SWM master plan is the starting point of this process,
without which any improvement of cleansing services cannot be
expected. It is essential to create a specific unit, e.g.
planning unit, within the relevant department of the local
government authority, which will take responsibility for the
execution of the above-mentioned circular planning activi-
ties.

2.3 Relationship with other plans
(1) Related plans

A SWM master plan should be developed in accordance with the
city development master plan of the respective area and the
regional and national development plans around the local
government.

The major plans to be based on and taken into account in the
preparation of a 8WM master plan are as follows:

- The city development master plan of the local government-

- Waste Act (Draft) for an "Ever CGrowing, Never Aging, Clean
Sofia"

- National Plan on toxic and hazardous waste (based on Na-
tional Waste Management Program)

- Bulgarian national development plan

{2} Position of a SWM master plan

There are 3 types of plans that need to be prepared in rela-
tion to the SWM:

-~ A master plan for SWM
~ Specified project plans
- Annual plans

There are close relationships between these plans, therefore
each plan should be reviewed when any plans are established
or modified.

This manual describes the procedures required for the prepa-
ration of a SWM master plan..

Specific project pléns should be prepared for strategic

projects such as the construction of a disposal site which is
recommended for implementation in the master plan. These
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project plans should be prepared through feasibility studies
of each project.

Annual plans should be prepared evéry year by the Departments
which are responsible for SWM. A yearly budget should be
provided based on this annual plan. Actual performance of
SWM including operation and .management records, and modifica-
tion of the master plan if required should be reported to the
mayor of the respective municipality at the end of each year.

2.4 Contents of the master plan

The basic contents of a SWM master plan should be as follows.
1. General condition of the study area

2. Present condition and past achievements of scolid waste

management

3. Identification of present problemns

4. Projection of future conditions

5. Planning framework

6. Generation of alternatives for the future waste manage-
ment system
7. Selection of the most approprlate alternative

8. Examination of the master plan

Collection and haulage

Cleansing services
Major facilities
Organization and institution

Privatization

Phased development plan

Financial plan

Resident cooperation

Training

9. Recommendatjon for implementatiocon
10. Envirconmental guidelines for the SWM master plan

ODCOQCOCDCOCDCDCD
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B.9 Training
9. Recommendation for implementation
10. Environmental guidelines for the SWM master plan

In other words, a master plan will present a technically and
socio-economically appropriate and feasible course of modifi-
cation/adjustment of the SWM system which could achieve the
established goals and targets while continuously balancing
the service supply with the changing service demand. This
concept is shown graphically in Figure 2-4-1 below:
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3. Outline of the works for the formulation of a SWM
master plan

3.1 Study flow of the master plan formulation

The master plan studies consist of two major stages; the
preparation stage and the actual study stage. The prepara-
tion stage is very important for effective conduct of the
second stage and it consists of two components; a) Prepara-
tion of terms of reference and b) Preparation of study plan.

At least, item-a) should be carried out by the local govern-
ment through consultation with related authorities or persons
if necessary.

To facilitate the preparation of terms of reference by each
Local Authority, it is recommended that the related depart-
ments of the local government {(eg. the Environmental Depart-
ment of SCM), Ministry of Environment, Ministry of Regional
Development, Housing Policy and Construction and Ministry of
Health should develop a model terms of reference for master
plan studies.

item-b) will be carried out by the local government organiza-
tions and/or Departments which will conduct the actual study.
However, evaluation and approval is the Environment Depart-
ment’'s responsibility.

The study flow which was employed by the JICA Study Team in
the master plan study for SGM is shown in Figure 3-1-1.

3.2 Study organization

The following organization should be established for the
study.

a. A committee which consigts of related departments for
decision making
b. Working parties for necessary work

3.3 Resources needed to carry out the study
The preparation of a master plan may require an involvement
of consultants, universities and some external experts. It

is therefore necessary to secure a budget for using these
professionals.

-13-
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3.4 Terms of reference

Terms of reference should be prepared by the Environment
Department in the local government authority which is respon-
sible for SWM.

It is recommended that discussions should be held with the
related authorities such as Ministry of Regional Development,
Housing Policy and Construction, Ministry of Environment and
Ministry of Health about the data and information on the SWM
of other Local Governments, and the possibility of financing
for implementation of the master plan study. The terms of
reference should include the following:

a. Title of the study and study area

b. Background information

c. Objective of the study

d. Scope of the study

2. Study schedule

f. Reports to be prepared

g. Study organizations and finance

h. Related data,materials and information

3.5 Study plan

The study plan will be prepared by working parties based on
the terms of reference. This should include the following
contents.

a. Detail of study contents

b. Study schedule

¢. Work assignment

d. Arrangement to be taken by the Environment Department
of the Local Government

e. Study organization

._.]?__
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4.

Studies to be done for the formulation of a master plan

4.1 Study on the present conditions

4.1.1 General conditions of the study area

Data collection and analysis should be made with regards to:

a .

f.

Natural conditions

- Location and area to be served

- Environmental background

-~ Topographical features (Topographical maps and aerial
photographs)

- Meteorological features (Climate, temperature, wind
and rainfall)

Area conditions

~ Land use

- Road condition

- Hou81ng

- Public service and utilities (Water supply, electrici-
ty, gas, sewage and steam/hot water supply)

Present social and economic conditions

~ Population

- Business and commercial activity

- Regional economic production

- Revenue of the Municipality

Development plan of the Local Government

- Future land use

-~ Housing development

- Road construction

Relevant projects

- Confirmation with Department of Architecture and Town
planning of the Local Government, Ministry of Environ-
ment, and Ministry of Regional Development, Housing
Policy and Construction about future development plans.

Status of public health and public awareness

The following is a list of authorities likely to have related
data.

d.

Natural conditions

- Committee of Geology in Bulgaria (Topographic map,
aearial photograph)

~ Department of Architectural and Town Planning of the
local government

- Institute of Ecoclogy

— 19—



b. Area conditions and urban development planning
- Department of Architectural and Town Planning of the
local government :
- Central Institute of Statistics in the Local Government
c. Social and Economic conditions
- Financial Department in the local government such as
that of SGM
- Central Institute of Statistics in the local government
d. Environmental conditions
- Environment Department in the local government
- Ministry of Environment
- Ministry of Health

4.1.2 Present situation of SUM

A study and analysis should be made on the current SWM which
includes such aspects as waste discharge, shortage, collec-
tion, haulage and disposal practices as well as those related
to administration, organization and finance. The following
items should be studied and analyzed:

Amount and composition of solid wastes

Methods of waste storage and discharge

Collection and haulage systems

Street sweeping

Disposal system including illegal dumping

Salvaging of reusable materials

Equipment and their maintenance system

Organization and institutional framework

Financial situation

Parsonnel administration

Legislation and enforcement _ :

Existing capacity and degree of utilization of the pri-
vate sectors in SWM

m. The status of the public health hazard in relation to SWM
n. Other related studies carried out in the area

0. Existing standards, codes of practices and guidelines

p. Envirconmental conditions

.

Bt R e TP P DR TOD

Cleansing services consists of many systems even if the study
area 1s not so large. Therefore it is important to clarify
the system based on; a) service frequency, b) collection
point, and c) collection method. It is also important to
clarify the area based on area conditions such as a) popula-
tion density, b) land use, c) accessibility to collection
vehicles, and d) number of premises and places which require
special consideration for cleansing services.

— 20._



In the case of SGM, the study area was classified into:

- Ordinary residential area
~ High rise apartment

- Commercial area

- Market area

- Public facilities

-~ Hotel

From the waste generation data surveyed in each area and
other recorded data, the unit waste generation amount per
capita can be calculated and will provide a base for predict-
ing the waste amount/composition in the future.

4.1.3 Study on the present situation in sample areas

Sample areas will be selected for investigatidn of the pres-
ent SWM conditions, including the respective areas shown

below:

a. Individual houses

bh. Newly built individual houses and High rise apartment
c. Gypsy houses

‘d. Commercial area

e. Markets area

f. Public facilities

g. Hotels

The sample area survey should include the following:

-~ Number of households

- Population

- Number of shops and business offices with floor areas and
daytime population

- Size of market areas

- Number of guest rocoms in hotels

- Waste collection frequency and collection points

- Interview of residents about collection service in their

areas
- Frequency and laborer assignment for street sweeping

4.1.4 Study on solid waste amount and composition
The amount and composition 6f waste are fundamental data for

planning the technical system of collection, transportation,
treatment and disposal.



Therefore, periodical study and analysis {at least once a
year) should be done to obtain trends that provide useful
information for forecasting future waste amount and composi-
tion.

Since waste amount and composition at generation scurces are
different from those at the disposal site, the study analysis
should be done at both places. '

The types of waste to be studied are categorized as follows:

a. Domestic waste
b. Business and commercial waste (market, office and shops)

c. Bulk waste dischargers
d. Street waste

(1) Amount of waste

The amount of waste collected in each area should be analyzed
by using waste amount data recorded at the disposal sites.
The volume and weight of waste generated from a sample area
should be measured during a one week period. '

(2} Waste composition

In general, solid waste composition differs by type of waste
generator. Domestic waste composition differs according to
income level. Therefore, in a master plan study for a Local
Government, samples should be taken from collection wvehicles
that collect waste from the respective areas as shown below:

a. Individual houses

b. Newly built individual houses and High rise apartment
c. Gypsy houses.

d. Commercial area

e. Markets area

f. Public facilities

g. Hotels

Waste composition analyses are usually made on two different
bases: wet base and dry base. In addition, the chemical and
element analyses are required if the introduction of inciner-
ation or composting plant is to be examined in the master
plan study. In the master plan study for SGM, chemical and
elemental analyses were done by the Institute of Hygiene.

_22__
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4.2 B8ite selection for major facilities

In practice, it takes a long time to secure the lands for
construction of facilities by reason of obtaining administra-
tive and public consensus. Therefore, action for the site
selection must be initiated as scon as possible.

(1) Criteria for site selection

In order to select appropriate sites for major facilities,
the following should be considered as key factors:

Posgibility of land acquisition

Technical possibility .
Possibility of getting neighborhood consensus
Compatibility with regional development plan
Economic advantages

Financial feasibility

Environmental acceptability

Ecological acceptability

.

.

TR MmO Q00w

(2) Steps in site selection

It is not practical to evaluate all of the land in the study
area for selecting the sites of major facilities (disposal
gite, incinerator, transfer station etc.). A staged proce-
dure is recommended, divided into the following three steps:

a. Selection of potential sites
b. Selection of candidate sites
c. Final selection

The method of selection is illustrated in Figure 4-2-1.

Potential sites should be selected taking into account the
following aspects:

a. Availability of area required for major facilities
b. Possibility of land acquisition

c. Possibility of getting neighborhcood consensus

d. Legal compatibility with regional development plan

Candidate sites should be selected from the potential sites
by considering financial feasibility, technical possibility,
economic advantages and environmental acceptability within
the Bulgarian Waste Act, the EC Annex 1 Rules and the ETC 8.



First Stage
SELECTION COF

1

Second Stage
SELECTION OF
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Final sgite selection from the candidate sites should be
carried out with consideration of the alternatives proposed
for the master plan.

The approval of the local government, Ministry of Environ-
ment, Ministry of Health and Ministry of Regional Development
Housing Policy and Construction and related organizations
should be obtained through formal procedures after selection
of the suitable sites.

The lands decided as construction sites of the facilities for
SWM should be clearly stated in the urban development master
plan.

4.3 Identification of issues
4.3.1 . Identification of issues

The current conditions of SWM should be analyzed and evaluat-
ed from various aspects. The following points should be
referred to in the course of identification of issues:

a. Service coverage in term of population and area
b. Service level of waste collection

~ Collection frequency

- Collection point

- Type of waste covered by municipal services
c. Service level of street sweeping

- Frequency '

- Length and classification of streets
d. Solid waste amount

~ Generation amount

~ Collection amount

~ Disposal amount
e. Efficiency of waste collection

- Vehicle efficiency

- Laborer efficiency

~ Cost efficiency
f. Efficiency of street/sweeping

- Laborer efficiency

- Cost efficiency
g. Working conditions

- Safety

- Sanitation

- Werk loagd _ _
h. Sanitary and environmental conditions

- Storage and discharge



- Collection
- Transportation
- Treatment
- Final disposal
- Scavenging
- Squatter area (if any)
i. Management of equipment
Shortage of equipment
Selection of eguipment
‘Spare parts
~ Maintenance records
3. Public attitude
~ Storage and discharge manner
- Complaints
- Fines
k. Recycling
- Amount of each recyclable material
~ Market prices
1. Revenue and expense of SWM
~ Budget allocation for SWM
- Collection fee
- Tipping fee :
~ Cost of waste collection, waste treatment, waste dispo-
sal and street sweeping
m. Institution and legislation
- Personal administration
- Planning capability
- Privatization and it's management
- Preparation and review of laws and regulations
- Law enforcement

H

4.3.2 Recommendations for immediate improvement as necessary
Upon the identification of issues, it is then necessary to
identify issues which wmay be quickly solved without spending
much time and money, and preépare an immediate improvement
plan for the quick solution of these issues.

4.4 Projection of future conditions

(1) Projection on future population

Future population should be projected until the target year
at five year intervals maximum.

If the target year is covered by the urban development

master plan, the poeopulation of the target vear can be ob- .
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tained from this plan. It is desirable to consider the
difference in character of the facilities/ infrastructure in
gquestion. Some facilities such as roads should be developed
based on the optimum future population forecast because such
facilities require a large investment and relatively small
operation and maintenance costs. On the other hand, major
facilities for SWM require large operation and maintenance
costs together with relatively smaller investment cost.
Therefore it reqguires a more realistic estimation of future
population with consideration of future urban development}

(2) Socio-economic forecasting

Local authorities such as SGM generally cover the SWM expens-
es by general budget and the main resource 1s assessment
(property tax). Therefore, the folleowing items should be
estimated for future conditions.

a. Projection of regional economic growth

b. Future financial scale of the Local Government
c. Development of housing areas

d. Road construction plans

e. Re-development plans for urban areas

{(3) Estimation of future so0lid waste amount

The future solid waste amount should be estimated in 5 years
intervals up to the target year. The solid waste amount will
increase according to the following:

a. Increase of population
b. Expansion of service coverage area _
c. Increase of generation rate with the rise of living

standards
d. Increase in economic activities

The future solid waste amount can be estimated according to
the process as shown in Figure 4-4-1.



Sclid waste amount Present population
at present

| |
! :
Generation rale Population
at present increase
Increase of Future population
generation p——-
rate
Increase of : Expansion
economic Generation rate of service
activities in future coverage

Future so0lid waste amount

Figure 4-4-1 Estimation of future solid waste amount

(4) Estimation of future solid waste composition

With economic development and the rise of living standards,
the proportion of paper, plastic and non-combustible waste
will increase, while those of wood and garbage will decrease
in general. As a result of these tendencies, density and
moisture content will decrease. The solid waste composition
in future should be estimated after considering those general
characteristics and available data from other similar foreign
municipalities or local governments.
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4.5 Planning framework and target year
4.5.1 Goals and targets
(1) Goals

Clearly identified goals should be qualitatively presented to
the citizens and authorities concerned. Such goals must be
acceptable to them from the social and economic view point.

In the waste study of SGM the following goals are proposed:

"Development of a Clean Environment and Sanitation through
establishment of a rational SWM system including waste
amount reduction under the spirit of an Ever Growing, Nevexr
Aging, Clean Sofia."

(2) Targets

Improvement subjects and targets should be presented in a
concrete manner. Targets to be achieved by respective target
yvears should be defined as gquantitatively as possible in
Qrder'to be able to evaluate with accuracy.

Targets must be identified with respect to the following
aspects.

a. Technical system
- Storage and discharge method at generation sources
- Service level of waste collection and street sweeping
- Method and equipment to be provided for cleansing
- "Treatment facilities to be introduced
- Final disposal method
- Final disposal site(s) to be constructed
- Recycling method

b. Operation
- Efficiency of cleansing works
- Efficiency of treatment
- Quantitative and gqualitative control of wastes at
disposal site
~ Working conditions in terms of work load, safety and
sanitation

Cc. Organization

- Establishment of efficient organizational structure
~- Promotion of privatization



d. Finance . _
- Appropriate allocation of budget
-~ Development of charge system

e. Law and enforcement
- Preparation of by-laws and regulations for SWM
- Enforcement of by-laws and regulations
f. Traiﬁing
¢g. Public participation
{3) Target year
The master plan should cover the period from the year of the
master plan study to the target year by which all of the
recommended works in the plan should be implemented. Target
vears should also bhe set for the short term plan, medium term

plan and long term plan using the following as a guide:

Table 4-5-1 Target Year (Example)

. Plan : Target Year(from year of study)
Master Plan up to 20 years
Long Term Plan 10 to 15 years
Medium Term Plan 6 to 10 vears
Short Term Plan 3 to b6 years
Immediate Plan 1 to 2 years

4.5.2 Preconditions of master plan

Certain preconditions exist upon which a master plan is pre-
pared. Such preconditions should be examined based upon the
projection of future conditions as explained in Section 4.4
and goals and targets as discussed in 4.5.1. Preconditions
to be examined include the following:

(1) Plan period

The plan period for a medium term plan is usually 7 to 10
yvears from the year that the master plan is prepared to the
Target Year. A 15 year plan period, or even more, is possi-
bie when a longer period is required for introduction of new
treatment systems or the construction of a large scale dispo-
sal site.

_30_

A



{2) Sexvice area

The service area is defined as the area where cleansing works
should be provided at the target year. It is also recommend-
ed to utilize other information such as documentation for
registering houses and the fee collection systems for the
city water supply, electricity, hot water supply, etc.

(3) Population and number of bulk dischargérs

The present and future population and the number of bulk
waste dischargers (Market, Hotel, Shopping complex and Flats)
should be defined. '

(4) Waste amount and composition

Present and future waste amount and composition should be de-
fined.

It is important to note that the waste amount and composition
may differ depending on waste handling stages, collection
stage, treatment stage and final disposal stage.

(5) Division of Responsibility for SWM

Organizations involved in SWM may be related Departments of
the local government, Ministry of Environment, Ministry of
Health and Ministry of Regional Development Housing Policy
and Construction, other local offices of central government
agencies, and private companies (if any). The SWM system
indicating the roles of these organizations in dealing with
different types of solid waste and the treatment/disposal
processes should be clearly determined.

(6) Contraéting'out of cleaning services

Rates of contracting out of the cleansing services should be
determined taking into consideration the district character-
istics such as population density, land use, road network,
traffic condition, etc.

{(7) Financial conditions

The budget scale of the local govérnment and the share of

budget for SWM at each target year should be stated with
consideration of other income and resources.
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The tariff system for waste collection and waste receiving at
treatment plants or disposal sites shall also be set out with
consideration of the operation and maintenance cost of SWM
and citizen acceptability.

4.6 Generation of altermnatives for future systems
4.6.1 Policy for the generation of alternatives

The future system will not be the same as the present one
even if the present system is well managed. Some system
components may be changed to suit future conditions in the
long term pianning. Each component of the SWM system should
be studied and evaluated in the light of possible future
changes in social, economic and financial conditions, envi-
ronmental aspects, technical systems and public awareness.

Cost effectiveness of cleansing services and sanitary land-
fill operation in accordance with the Waste Act are major
targets to be achieved at present. Therefore, the master
plan should provide the measures to achieve these two targets
at least.

Alternatives should be generated and examined in terms of
both:

a. Technical systems'(technological aspects) for storage,
collection, transportation, treatment and disposal, and

b. Managerial, organizational, institutional and legislative
aspects.

The creation of cost-effective SWM systems is the main issue
in the generation of alternatives because SWM costs place a
heavy financial burden on most local governments.

From this view point, preparation of the master plan should
start with the selection of optimum technical systems which
are most suitable in terms of cost-effectiveness, and then
examination should be made regarding such aspects as manage-
ment, organization, finance and legislation which are compat-
ible with the technical systems selected.

Components of the technical system corraespond with the waste
flow as shown in Figure 4-6-1. A desirable technical system
depends not only on whether or not to introduce a treatment
system but also location and capacity of final disposal
sites.

‘.32__
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Storage

I

Discharge
Collection
(1) {(2)
[ |
Direct haulage Transfer haulage
(5)
(3) Treatment Facilities
(4) Final Disposal

Figure 4-6-1 Components of Technical System

In other words, the selection of a desirable technical system
largely depends on conditions of the final disposal sites
such as capacity, location, distance from collection area,

and land costs.

The site selection for facilities and selection of the opti-
mum technical system are very important stages during a

master plan study.

Selection of disposal sites and sites for other facilities is
not an easy task. Several candidate sites are initially
identified, then the screening process takes place, during
which suitability ranking of potential sites may change,
while a master plan study is being carried out. A feedback
process is required before final selection of these sites is

eventually made.
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4.6.2 Alternative plans for the SWM system components
(1) Storage and discharge of solid waste

Proper storage and discharge methods should be examined
considering area conditions. Proper method may differ by
area shown below.

Residential area by housing type with population density
. Commercial area {Shops, Offices)

Market area

. Public facilities

Hotels

-

0T ao

As the solid waste storage and discharge méthods are closely
related to the type of collection equipment and collection
method to be introduced, their conformity with an efficient
collection systen based on the local characteristics must be
taken into consideration.

An example of suitable basic methods by area are as shown
below:

Detached High rise Commercial Bulk Waste

House Apartment Area Dischargexr
Plastic Bag 0 0 0 0
Container o 0 o -
- 40 - 70lit.
- 70 - 1001it.
- 1 m3
Hauled Contairer - -~ 0 0
- 4 - 6 3
- 8 - 10 m3

Remarks: Plastic bag should not be used for cinder, because
of the possibility of burning.
O = suitable, - = not suitable

Measures to reduce the waste amount by means of recover the
reusable materials and recycling them should be proposed at

generation source of solid waste.

Also, waste separation at the generation source may be neces-
sary when intermediate treatment facilities will be intro-
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duced. Furthermore, tozxic and hazardous wastes generated in
the household, shop and office, shall also be separated at
the source for securing the safe landfill operation.

(2) Waste collection and haulage

A solid waste collection and haulage plan should examine
various types of collection system as possible to flexibly
deal with diverse so0lid waste discharge methods and local
regquirements.

Collection system should be examined considering area condi-
tions such as:

a. Residential area

-~ Detached houses

- Flats

- Gypsy area

Commercial area

c. Bulk waste discharger (Markets, Public facilities, Ho-
tels)

(o3

The basic system of waste collection should be as follows:
a. Residential area

- Frequency : Daily, alternate day, 2 or 3 times a
: week

- Collection point: Door to door or waste station

- Vehicle ¢ Compactor truck

- Storage : Plastic bag and/or container

b. Commercial area

- Freguency : Daily, alternate day, 2 or 3 times a
week

- Collection point:Door to door or waste station

- Vehicle : Compactor truck

- Storage : Plastic bag and/or container

¢. Gypsy area

- Frequency : Daily, alternate day, 2 or 3 times a
week

- Collection point: Door to door or waste station

~ Vehicle : Compactor truck

- Storage : Container

d. Bulk waste dischargers (Market, Hotel, Public facility)
- Frequency : Daily, alternate day
~ Ceollection point: Door to door (at each premise)
~ Vehicle : Large compactor or arm-roll



- Storage :+ Hauled container, container or plas-
tic bag

There are so many alternatives for waste collection so that 2
or 3 alternatives should be selected for a detailed compara-
tive study through screening and preliminary evaluation.

The collection and transportation plan should include the
following items for each collection system (ie. domestic
waste, commercial waste, bulky waste and market waste, and

etc. ).

- Discharge method(household bin or plastic bag, etc.)

- DBischarge (collecﬁion) points (door-to-door collection or
station collection)

- Collection freguency

--Collection zones

- Collection equipment

~ Collection crew

- Garage for collection vehicle

- Maintenance plan

Provision of a transfer station may prove feasible if long
distance haulage is required. Therefore, it should be
examined carefully by comparing with the introduction of

large collection vehicles which also have advantages in the .

case of long distance haulage.

There are 2 types of transfer station for studying as alter-
natives. One is the compactor type and the other is the non-
compactor type that costs less for construction and opera-
tion.

The following items should also be examined for the cost
effective operatiqn.of the transfer station.

- Location

~ Capacity of station

- Capacity of transfer haulage vehicle

- Type of transfer system

- System flow (Vehicles and/or Rail Transfer)
- Operation and maintenance plan

(3) Treatment and recycling
Treatment has the advantage of reducing the amount of waste

disposal and land regquired for final disposal. It also has
the advantage of reducing environmental impacts and operation

sidn
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cost of final disposal, in addition to the earlier stabiliza-
tion of waste. Resource recovery can be expected through the

treatment.

There are several systems for treatment which could possibil-
ity be introduced for SWM. However, the financial capability
for introduction of these treatments system should be care-
fully examined because they require not only large investment
costs but also higher maintenance and operation costs as
compared to sanitary landfill.

Where treatment facilities are considered feasible, types
and sizes of the facilities to be congtructed (ie. incinera-~
tion plants, composting plants, and refuse. derived fuel,
etc.) should be described. Characteristics of each treat-

ment facility are shown in Table 4-6-1.

Types and sizes of treatment facilities to be introduced
largely depend on the characteristics. of sclid waste in
guestion, difficulty in securing final disposal sites, loca-
tion of final disposal sites and location of treatment facil-
ities. The contents of a treatment facility plan should be
summarized under the following headings.

- Location

- Bize and type

~ General plan

- System flow :

- List of main equipment

- Access road{s)

- Environmental conservation plan (pollution control plan)
- Operation and maintenance plan

{4) Final disposal

Introduction of a sanitary landfill system is reqguired to
meet the Bulgarian Waste Act, EC Annex 1 Rules and the ETC 8§,
and also to achieve a higher standard of public health.

The concepts of sanitary landfill are summarized as follows:

a. Clear boundary of landfill site with fence and clear
buffer =zone

b. Embankment surrounding the solid waste landfill

c. Daily cover and compaction of solid waste

d. Gas removal system

e. Impermeable liner to prevent seepage of leachate, if re-

gquired
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f. Leachate collection and treatment

g. Drainage system for surrounding area

h. Protection measures for insects, rodents, etc.

i, Control and check of waste amount and composition to be
disposed of '

Landfilling is classified into the following 4 levels accord-
ing to the types of environmmental protection measures provid-
ed: '

Level 1: Controlled tipping with periodical soil covering
{ anaerobic)

Level 2: Landfill with daily soil covering and boundary
structure {(anaerobic) .

Level 3: Landfill with leachate collection and circulation

{ Semi-aerobic)
Level 4: Landfill with leachate treatment and gas removal
system (aerobic}

1

It is dasirable that priority be given to Level 4 sanitary
landfill operation in the light of the Waste Act and ETC 8.

The master plan should cleariy state the steps required to
achieve these targets up to the target year based on the
financial capability of the Local Government.

Policies regarding the final disposal site significantly
affect the entire SWM system and, therefore, it is necessary
for the final disposal plan to be clearly defined in terms of
capacity and location up to the target vear.

The covering materials required throughout the landfill
period should be secured with enough guality and quantity,
and the future use of the landfill sites after filling up
should be examined. In addition, the following points should
also be clarified when the construction of a landfill dispo-
sal site is planned:

~ Social and natural conditions

- Surrounding topography and geology

- Current use of water resources (surface and groundwater)
in adjacent areas

- The current and future land use of adjacent areas

The contents of a final disposal plan should be summarized
under the following headings:

- Location and site area
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- Landfill shape
-~ Disposal capacity
- Ragquired covering materlals
- - Life expectance
- Types of storage structures
- Rainfall drainage facility
- Seepage protection of leachate
- Leachate collection facility
- Leachate treatment facility
~ Gas removal system
~ Bite office
- Weigh-bridge
-~ Access roads
~ Disinfection
~ Fire protection
- Fences, gates and green buffer zone
- List of main eguipment
- Monitoring (pollution control) facility
- Organization and manpower plan
- Operation and maintenance plan

(5) Street sweeping

The frequency of street sweeping should reflect the priority
ranking of the classification of road/street such as main
trunk road, trunk reoad and streets in commercial or residen-
tial areas. '

Reduction of solid wastes scattered in roads/streets can be
achieved if residents and street passenger are made aware
that they should not throw or dump wastes arbitrarily, and
the sweeping frequency can be accordingly reduced. This
aspect should be carefully considered when determining the
gsweeping frequency at the target year.

The possibility of introducing mechanized sweeping should
also be examined instead of manual sweeping.

The contents of a plan for street sweeping should be sum-
marized under the following headings.

- Total l@ngth or area subject to sweeplng
- Sweeping frequency

- Cleansing method (manual or mechanized)
- Eguipment and tool

- Manpower plan

- Operation and maintenance

Al



(6) Finance and charges

To establish a concrete financial base on SWM, waste col-
lection charges and service level should be examined. An
appropriate level of service should be planned considering
the financial condition of the local government. Generally
it should be kept in mind that more than 50% of the assess-
ment revenue is used for SWM. Therefore, the following
points should be examined carefully.

a. Collection charges
b. Assessment ratio and service level
c. Tipping charges

4.6.3 Preparation of possible alternatives

Alternatives to be selected should be those that serve the
targets which are set based on the local condition in the
local government area under consideration.: Many alternatives
can be made by combining the possible components produced
through consideration of the aspects mentioned above.

An alternative plan may therefore consist of several differ-
ent technical system components. Numerous alternative plans
might possibly be generated with several combinations of
those components. It is advisable that the number of alterna-
‘tive plans should be limited to eight or so by means of
preliminary screening.

Generation of possible alternatives must consider both the
technical view point and the institutional and financial view
points. It is relatively easy to evaluate proposed technical
systems, and setting clearly defined targets (level of
achievement) helps the persons concerned to direct their
efforts towards attainment of the goals. However, some
technical systems may prove to he unfeasible from financial
or managerial view points, so careful consideration of this
aspect is also required.

4.6.4 Cost estimation for alternatives
Total costs of SWM should be fairly estimated. The costs can

be estimated in terms of both investment costs and annual
expenses.



a. Investment costs - Purchase cost of collection vehicles
and communal containers.

- Construction cost of major facilities
such as final disposal sites, treat-
ment plant, garage, workshop and
cleansing office.

- Purchase cost of heavy equipment re-
quired in disposal sites or treatment
plants.

- Land acquisition cost for major
facilities.

b. Annual expenses - QOperation and maintenance costs
at target vear Worker salaries
Utilities
Spare parts
Fuels
- Depreciation

Estimation results of. the investment costs and annual expenSH
es should be summarized as shown in Tables 4-6-2 and 4-6-3.

‘The revenue of each alternative should be estimated for
evaluation purposes. The following are major sources of
revenue to be considered:

- Waste collection charges

- Tipping charges for the waste hauled directly to dlsposal
sites or treatment plants

~ Resource recovery :

- Future land value expected after completion of disposal
sites

ST
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Table 4-6~2 Inveétment cost

{US% million)

1} Construction
(1) Transfer Station
~ Building and
foundation
works
- Machinery &
Eguipment
Subtotal
(2) Incinerator
- Building and
foundation
works
- Machinery &
Eguipnent
Subtotal
(3) Disposal Site
- Building and
foundation
works
- Machinery &
Equipment
Subtotal
(4) Other facilities
- Building and
foundation
works
- Machinery &
© Equipment
Subtotal
2) Purchase of
Vehicles & etc.
(1) Collection
Vehicles
(2) Haulage
Vehicle
- Transfer Station
- Incineration
{3) Heavy Eguipment
- Transfer Station
- Final bDisposal
site
3) Land Acquisition/
" compensation for
facility sites
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Table 4-6-~3 Annual Expenses at Target Year

{US$ million)

No change

Collection

Depreciation
Personnel Cost
Maintenance Cost
Fuel & etc.
Subtotal

Transfer Station

Depreciation
Personnel Cost
Maintenance Cost
Fuel & etc.
Subtotal
Incinerator
Depreciation
Personnel Caost
Maintenance Cost
Fuel & etc.
Subtotal

Final Disposal

Depreciation
Personnel Cost
Maintenance Cost
Fuel & etc.
Subtotal

Cleansing Work

Personnel Cost
Fuel etc.
Subtotal

Supervisor & staff

Personnel Cost

Total Cost

Note:

"No change" refers to the

-

"do nothing"” situation.

N
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4.7 Preliminary environmental impact assessment (EIA)

Environment gquality order (Waste Act) (Environmental Impact
Assessment) 1993 may come into force from 1994. Construction
of final disposal sites, transfer stations and waste treat-
ment facilities should be evaluated in terms of environmental
impacts according to the procedure described in the Waste Act

(EIA procedure}.

A preliminary Environmental Impact Assessment should be
executed during the site selection stage because it is im-
portant to select suitable sites to reduce the envirommental
impact to areas surrounding major facilities. One of major
criteria for selection of candidate sites i1s environmental
acceptability of potential sites. The environmental evalua-
tion is necessary for selection of candidate sites for major
facilities and selection of the most favorable alternative.

Environmental impacts of major facilities for SWM will differ
according to the location of sites and functions of the
facilities. It should be noted that environmental impacts of
the present system should be evaluated in comparison with
those of proposed facilities. For sanitary landfill, water
pollution is a main cause of environmental impacts, while air
pollution is a main factor if incineration is selected.

4.8 Selection of the most appropriate alternative
4.8.1 Criteria for evaluation

The criteria should be established in respect to the follow-
ing aspects through discussions with related authorities.

a. Technical aspects

b. Economic and financial aspects
c. Social and legal aspects

d. Environmental aspects

Criteria should include improvement of working conditions of
laborers. The necessity for such improvement will be an
important issue for continuous operation of cleansing servic-
es by means of maintaining sufficient manpower.



4.8.2 Selection of the most appropriate alternative

Each alternative should be evaluated through the four criter-
ia described in 4.8.1 above.

Economic and financial aspects are crucial points for suc-
cessful implementation of a SWM master plan. All departments
of the Local Government should carefully examine these
points, It iz a national statutory requirement to provide
proper SWM services in order to maintain a clean and sanitary
living environment.

Therefore, financial sources should be confirmed before
selecting the most appropriate alternatives. The financial
sources include the Local Government budget and waste collec-
tion and tipping fees.

Based on the evaluation of alternatives from the aspects men-
tioned above, the most favorable alternative can be selected
as a SHWM master plan for the Local Government.

4.9 Organization, institution and finance
4.9.1 Organization

Responsibility for each service should be clearly assigned to
the related authorities. The functions of each authority at
the target yesr should be clearly determined and the organi-
zation capable of properly conducting these functions should
be established considering necessary manpower.

It is desirable that one authority has Complete responsibili-
ty for SWM in each local government.

The major functions of the executing body are generally as
follows although they depend on the size of the Local Gov-~
ernment and the systems employed:

Cleansing service

Treatment and final disposal operation
Planning and development

Supervision

Procurement and maintenance of equipment
Administration and accounting

Public relations and education of res;dents
Staff training and recruiting

Fostering of private companies
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Where some of these functions are assigned to other depart-
ments, the organization should be decided accordingly.

The work assignment and the manpower allocation for each
organization involved in SWM should be clearly shown in the
master plan.

4.9,2 Privatization

Privatization of the cleansing service is one of the policies
of the Central Government. FEach Local Government is expected
to formulate its own policy and the privatization plans
should cover such aspects as types of services, extent
{percentage) of privatization and the schedule for implemen-
tation of privatization,: etc.

The form of privatization should be to contract out services
because the SWM comes under the responsibility of the Local
Government as described in the Privatization Act 1992 (Trans-
formation and Privatization of State-owned and Municipal
Enterprises Act, Decree No. 187, 156, 155, and 105) and it is
one of the basic services for residents.

Proper privatization requires consideration of the following:

a. Proper tendering and evaluation system to select reliable
contractors '

b. Proper scale and period of each contract project

¢:. Budget preparation for contract project

The extent of privatization depends on several factors in-
cluding:

a. Extent of the difference in the cost-effectiveness bet-
ween the contractors and the Municipality. (Larger dif-
ferences will make it feasible to contract out more of
the service.) '

b. Availability of reliable contractors. (The greater avail-
ability of reliable contractors will make it feasible to
contract out more of the service.)

c. In the shorter term, the current Municipal resources
(manpower, equipment, office, workshop, land, etc.)
should be carefully examined in order to fully utilize
them before deciding the degree and manner of contra-
cting-out.
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4.9.3 Institution

Based on the national laws, regulations and standards stipu-
lated by the Ministry of Environment, Ministry of Health and
Ministry of Regional Development, Housing Policy and Con-
struction, each Local Government should enact by-laws on the
following in accordance with the local characteristics:

~ Division of responsibility for SWM

- Contracting out work to the private sector and supervision

- Collection and tipping charge system

- Criteria for accepting solid waste for treatment and
disposal facilities.

- Working conditions of laborers

- Recycling

~ Requirements of proper waste discharge

- Penalty clauses

4.9.4 Residents cooperation

It is essential to enlist the active participation of resi-~
dents (generators of sclid waste) for the improvement of SWM.
Measures to obtain residents' cooperation on the following
three points should be examined:

Proper storage of solid waste

Discharge at the specified day, time and place
Source separation for recycling

Cooperation to keep the city clean

aa oo

The SWM system should be changed from time to time to cope
with changing socio~economic condition, in turn reflecting
the progress of urbanization. Therefore the active coopera-
tion of residents is indispensable for the success of these
changes. Public relations and mass-cducation activities
should be regularly conducted to sharpen awareness on the
part of the residents of the importance of SWM to facilitate
their cooperation. The necessary arrangements should be made
regarding the following to enlist resident cooperation.

- Provision of a complaint desk

- Mass-education activities (newsletters and supplementary
textbooks, etc.)

- Promotion of district cleaning day

- Promotion of recycling

- Cooperation of community, religious and other organiza-
tions '
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4.10 Phased development plan and financial plan
4.10.1 Phased development plan

Phased development to achieve the targets set out in the SWM
master plan should be examined in detail while taking into
account financial capability at each target vyear.

A phased development plan should be provided for:

. Expansion of service coverage

Introduction of future collection system

Introduction of future street sweeping

Construction of major facilities such as treatment and a
final disposal site.

e. Procurement of equipment

o0 oo

4.10.2 Financial plan

The possibility of securing'the necessary investment and
operation funds to achieve the master plan by the target year
should be assessed from the long-term financial perspective.

Though raticnalization of SWM would contribute to a decrease
in SWM costs, the decrease is unlikely to be large enocugh to
offset an increase in future SWM costs due to the increasing
waste amount, rising salaries, longer distances to disposal
sites from urban areas, and changes in waste composition.

As it may be difficult to secure the initial investment funds
because of the relatively small cost-reduction effect in the
immediate future, it is particularly important to clearly
show that the rationalization of cleansing service based on
the master plan will be helpful in reducing the longer term
financial burden on the Local Government. . The financial
feasibility of the master plan should be examined through the
following aspects:

- Total investment amount

- Operation and maintenarnce cost

- Possible decrease of SWM budget share of the municipal
budget

- Forecast of collection and tipping charges from
business/commercial establishments

- Available loan sources and loan conditions

- Cash flow

- Sensitivity analysis on major factors.



4.11 Equipment maintenance and training program
4.11.1 Equipment maintenance

The maintenance of heavy machinery and wvehicles 1s indispen-
sable for stable cleansing services. Therefore, the main-
tenance system regarding machinery and vehicles should be
clearly determined.

The basic components of proper maintenance of esguipment are
as follows:

Prevaentive maintenance

Proper replacement of equipment bhased on the economic
life

c. Maintenance record and spare parts control

d. Training for drivers to prevent overloading, to maintain
safe driving and to make a daily check and operation
record of equipment. '

oo

The procurement and maintenance of cleansing equipment owned
by the Local Government can be conducted by either the com-
petent authority, by the private sector or by both.

4.11.2 Training program

A training program on SWM should be prepared to upgrade the
managerial and technical skills of the staff including work-
ers.

The Local Government should integrate any national training
courses with its own training schedule, taking the local
characteristics into consideration. Furthermore, a regular
forum should be established for the exchange of opinions
between managerial staff and workers:

In general, courses on the following subjects should be
provided for staff and workers.

Work manner (including attitude towards residents)
Work rules

Accident prevention

Equipment handling
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CHAPTER 5

'GUIDELINES FOR IMPLEMENTATION
OF THE MASTER PLAN







5. Guidelines for Implementation of SWM Master Plan
(1) Priority Projects

In developing the master plan a number of activities involv-
ing facilities construction, equipment procurement and reno-
vation, institutional development and financing will be
identified,

Based on such factors as urgent need for the activity in
guestion, available financial resources, legislative condi-
tions, technical skills, these activities will be scheduled
in a phased plan.

In the SWM master plan for SGM projects of recognized urgen-
cy and not forming too heavy a financial burden were sched-
uled for the first phase of the master plan, ie the period of
1995 to 2000. These projects are as follows:

- Collection and haulage improvement plan

- Final sanitary landfill disposal site

- Recycling pilot project

- Establishing Public Limited Company for SuM
- Revision of waste fee system

0f the above projects the project that will require most time
is the disposal site construction project. Identification of
a site, land acquisition of that site and obtaining the
approval of the involved parties is a tedious and time con-
suming exercise which may take several years. Bearing these
conditions in mind, early phasing of this project is very
important. Process for constructing a new disposal site
should begin while there is at least 5-6 years of remaining
capacity in existing disposal sites.

(2) Feasibility study

It is necessary to conduct a feasibility study for the prior-
ity projects selected from the master plan pricr to imple-
menting these projects. Feasible projects shall be those
which fuilfill the conditions listed below:

a. Funding is feasible

b. Land acquisition is feasible

c. Securing of staff is feasible

d. There are no legal problems _

. The agreement of those concerned is cbtainable



(3) Legal requirements

In addition to implementing the above, some legal require-
ments must be addressed. In the case of construction of new
facilities in addition to obtaining land acquisition rights,
Bulgarian law stipulates the need for an EIA on the effects
the project will have on the surrounding environment.

bevelopment of a new institutional structure, as the public
limited company proposed in the master plan for SGM, should
conform with existing laws. In some instances modifications
to laws may be recommended when necessary. The same case
applies with the introduction of a revised fee system pro-
posed in the same study.

{(4) Implementation schedule

For each of the priority projects an implementation schedule
shall be prepared for the following activities:

~ Feasibility study

~ Basic design

- Detail design

- EIA

- Land acquisition

- Securing of funding

- Construction/procurement
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ANNEX 1: SOLID WASTE SURVEY CONTENTS (EXAMPLE)

Solid waste survey methods are very important for evaluation
of treatment and disposal facilities, and their design, as
well as collection and haulage efficiency. Attached as an
example is the survey methodology prescribed by JICA for the
SWM study of Sofia Greater Municipality. These requirements
can be used as a guide for solid waste surveys in other local
government authorities, but should be amended as necessary to
take local conditions into account.



1.

TECHNICAL SPECIFICATIONS

GENERAL

This technical specifications document shall be applied to
the Solid Waste Survey of the Solid Waste Management Study
for the Territory of the Sofia Greater Municipality carried
out by the Japan International Cooperation Agency (JICA}.

2.

CONTENTS QF WORK

The contents of the Work shall be as follows:

a.

Quantity of the solid waste

Survey items at each of the two disposal sites {(DOLNI-

BOGROV and SUHUDOL) shall be as follows:

(1) Number of all solid waste transportaticn vehicles
entering the disposal sites

(2) Types of all the solid waste transportation vehi-
cles (Volume capacity, Type, etc.)

(3) Collection area of each transportation vehicles
(Classification by 24 district of Sofia)

(4} Weight carried in of each transportation vehicle

(5) Number of cleansing employees (other than the
driver) in each wvehicle

Period of survey shall be 7 days continuously,
Unit generation of solid waste

The total weight and volume of generated waste at 15
selected areas in the City shall be surveyed daily for 7
days continuously, and an oven-dry sample shall be
collected from each area. The survey items shall be as
follows: - :
Residential area : Number of houses and inhabitants
Weight and volume of waste generated
(Nine (9) samples)
Commercial area : Number of shops, offices, etc
Weight and volume of waste generated
(Two (2) samples)
Market area : Area of the market
Weight and volume of waste generated
(One (1) sample)
Public facilities : Number of the personnel
Area of Office floor
Weight and volume of waste generated
(Two (2) samples)
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Hotel : Number of the guest roomns
Weight and volume of waste generated
(One (1) sample)

. Solid waste characteristics survey of 15 specified
places
Within the specified 1% areas the following items shall
be surveyed:
(1) Residential area
-~  Number of households and population
- Frequency of waste collection
- Collection route/collection time
- Number of containers distributed
- Type of container/collection vehicle
- TFee for waste collection
{2) Commercial area
-  Number of households and population
~ Number of shops
- Frequency of waste collection
- Collection time/route
-  Number of containers distributed
-~ Fee for waste collection
{3) Market area
- Area of the market
- Frequency of waste collection
- Collection time
- Types of containers/collection . vehicles
- Number of containers distributed
- Fee for waste collection
{(4) Public Facilities area
- Number of offices and total floor area
- Frequency of waste collection
- Collection time/route
- Types of containers/collection vehicles
-~ Number of containers distributed
-~ Fee for waste collection
(5) Hotels _
- Number of guest rooms :
-  Number of office workers/clerks/workers
- Collection time
~ Types of containers/colliection vehicles
-  Number of containers distributed
- Fee for waste collection

d. Properties of the solid waste
The obtained waste samples shall represent average solid
waste at the 15 areas.
{1) Chemical analysis : Net calorific value



[0

(2) Elemental analysis

{3) Three components

{(4)Bulk density
{5)Physical Composition:

Others

Carbon (C)
Hydrogen (H)
Nitrogen (N)
Sulfur (8)
Chlorine (Cl)
Oxrygen (0}

atc.

Combustible solid
Moisture content
Ash content

Paper, Leather, Fiber,
Glass, Plastic, Metal,
Plant, Residues of ani-
mals, Vegetable and putres-

cent material, Sand and
stone, Fine dust & cinder,
Others

Y

The following items shall be checked at the time of

survey.

- Temperature

- Relative Humidity
- Weather

Existing data related to Items a)-d) shall be collected.

Compilation of Data and Reporting
Five copies of the report shall be submitted in English,
and shall include the followings;

(1) Location Map
{2)Survey Method
(3)Results of Survey

TIME SCHERDULE

Sl

The scheduled time for completion of works shaill be one

month.
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ANNEX 2: SURVEY OF DEGREE OF CITXZENS' AWARENESS (LEXAMPLE)

The attached survey methodology was prescribed by JICA for
the Solid Waste Management Study for Sofia Greater Municipal-
ity. The requirements and guestionnaire can be used as a
guide for similar surveys for other local government authoxri-
ties, but should be amended as necessary to take local condi-
tions into account.



TECHNICAL SPECIFICATIONS

1. GENERAL o

This technical specifications document shall be applied to
the Survey of Degree of Citizen's Awareness of the Solid
Waste Management Study for The Territory of The Sofia Greater
Municipality carried out by the Japan International Coopera-
tion Agency (JICA}.

2. CONTENTS_QOF WORK
The contents of the work shall be as follows;

1) A hearing survey shall be carried out for one hundred
(150) households from 15 areas of the city using a
gquestionnaire form prepared by the Contractor and ap-
proved by JICA study team. Survey method shall be the
distribution of questionnaire sheets and direct hearing
survey. Sampling method for selection of households and
distribution of households selected shall be prepared by
the Contractor and approved by JICA Study Team.

2) The items in the questionnaire form shall cover the
contents of the attached sample. The Contractor shall
revise the attached sample and modify it taking into
consideration local conditions and after discussion with
the JICA Study Team. Questionnaire forms shall be pre-
pared in the Builgarian language, however the Contractor
shall prepare an accurate English translation of the
form for the JICA Study Team prior to the commencement
of the Survey.

3) Existing data of citizen's awareness for Solid Waste
Management shall be collected.

3. COMPILATION OF DATA AND _REPORTING
Five copies of the final report in English shall be submit-
ted. The final report shall include the following:

1) Location Map

2) Work Method

3} Results of Survey

The actual gquestionnaire forms used in the Survey shall be
submitted to JICA Study Team at the end of the Survey along
with the reports.

4. TIME SCHEDULE
The scheduled time for completion of works shall be thrae

weeks.



HOUSEHOLD QUESTIONNAIRE SAMPLE

Date:

Name of Interviewer:

INTERVIEW _DATA

A. Serial Number (1 - 10) :

B. Area Code (1 - 15) and Interview Number: /
C. Name of Area:

D. Type of Building/Residence: .

E. Household size:
Number of Persons:
Number of Families:
Number of Males:
Number of Females:
Number over 55 years:
Number under 18 months:

QUESTIONNAIRE
1. STORAGE OF HOUSEHOLD WASTE (guestions 1 and 2)
1) Container

1.1) Do you use any storage container in your house?

(a) Yes (b) No

1.2) If Yes, then what type of container?
(a) Cardboard Box (b) Plastic bin
(c) Plastic bag (d) Waste basket
(e) Tin container (f) Others:

2) Storage Problems

2.1) Do you have any troubles with stored household waste?

{(a) Yes {b) No
2.2) If Yes, then what kind of troubles?
: {a) Family health {(b) Flies/Ticks
{c) Odor (d) Others:
2. DISCHARGE OF HOUSEHOLD WASTE (questions 3 to 7

3) Where do you discharge your waste? _
{a) Cutside the door (b) In front of building door
{c) Communal container (d} Open space



4)

3)

6}

7)

8)

8.1)

8.2)

9)
9.1)

9.2)

{e)} In house until collection truck arrives
(£) Others:

How often do you discharge your waste outside the house?

(a) Once a day {b) A few times a day
(c) Once in 2 days {(d) Once in 3 days
{(e) Once in 4 days (f) Once a week

(g) Irregular (h) Others:

What time do you discharge your waste?
(Indicate the time in parenthesis)

(a) Morning ( ) (b) Mid-day  ( )

(¢) Evening ( ), (d) Late at night { )
(e) Irregular

Who discharges the waste?

(a) Housewife (b} Husband
(c) Child {d) Elderly person %
(e) Servant (f) Others: 4

What container do you use to carry the waste from the
house to outside?

(a) Cardboard Box {b) Plastic bin
(c) Plastic bag (d) Waste basket
(e) Tin container (£) Paper bag
(g) No container (h) Others:

COLLECTION OF HOUSEHOLD WASTE (questions 8 to 9)
Waste Collection Freqguency

How often is the discharged waste collected?
(a) Within the same day (b) Next day

(c) In 2 or 3 days {(d} Irregular

{e) Rarely collected (f) I don't know

Do you think the present collection service is satisfac-
tory?

(a) Yes {h) No

Collection Fee

Do you pay for waste collection from your house?

(a) Yes {b) No

If Yes, tao whom?

(a) Door man (b) BEKASE
{(c) CHISTOTA (d) Others:




9.3) How much is the charge per month?
Leva Stotinki per month

4. SEPARATION OF HOUSEHOLD WASTE {question 10)
10) Separation of Waste

10.1)Do you separate waste in your house?

(a) Yes (b) No
10.2)If Yes, what do you separate?
{a) Glass bottle {b) Can (c) Bone
(d) Newspaper (e) Rags (£) Shoes
{g) Plastic bottles {h) Metal (i) Books
{j) Others:
10.3)What do you do with the separated waste items?
{a) Sell. {(b) Give away
g& (c) Discharge as separated waste
5 (d) Others:
5. . STREET WASTE (questions 11 to 14)

11) Do you think the present condition of the street clean-
liness near your house 1is good?
(a) Yes {b) No

12) What trouble do you have with street waste?

(a) Children' health (b) Residents' health
(c)y Fly/tick (d) Odor

{e) Dirty streets (f) Aggravating traffic
(g) Others: L

13) Citizens participation in street sweeping

13.1)Do you sweep streets near your residence?

(a) Yes {b) No

13.2)1f Yes, how often?
(a) Every day (b) 2-3 times a week
(c) Every week (d) Once in a while

13.3)What do you do with the waste you sweep?
(a) Leave on the street (b) Put in communal container
{c) Place in open space

14) Do you think the present condition of street waste
station (communal container or site where waste is
gathered) is good?



6. CONTAINER SYSTEM {(guestion 15)
15) Date on Container Systeri

15.1)Dbo you know that the city uses a communal container
system? '
(a) Yes (b) No

15.2)1f Yes, what is your opinion concerning the distance of
the nearest communal container to you?
{(a) Close (b)Y A little far
{c) Very far

15.3)Concerning container size with respect to waste amount?

{(a) Too big (b) Adequate {c) Too small
15.4)Do you think the number of containers is enough?
{a) Yes (b) No
15.5)Do you think the collection is done reasonably well?
(a) Yes (b) No
15.6)Does the container fit in with the area's atmosphere? A&
(a) Yes (b) No b
15.7)Do you think collection by containers creates any prob-
lems?

{a) No problem

-{b) Containers are always full

{c) Garbage is scattered around the container
(d) Emptying of loaded containers is always late
{e) Others:

7. STREET SWEEPING {question 16)
16) Municipal Street Cleaning

16.1)Do you think the Municipality makes considerable effort
to sweep the streets?

(a) Yes (b) No _ 19
16.2)Is the street sweeping done near your building?
(a) Yes {b) No

16.3)1t is said that citizens' participation is necessary in
this effort. Do you have any intention to participate?
(a) Yes (b) No

16.4)Ywhat kind of contribution can you make?
(a) Payment for the work
{b) Provision of actual labor
(c) Not throwing waste to the streets
(d) Others:
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17)

18)

10.

19)

20)

11.

21)

22)

WASTE COLLECTION FEE {(qguestion 17)

How much are you willing to pay for waste collection

" service from your house per month?

_Leva ___ Stotinki per month

IMPROVEMENT OF SERVICES {question 18).

What do you think are the services that the Government
has to improve?

{a) Roads (b) Sewerage

(c) Water supply . (d) Electrig utilities

(e) Education (f) Greening :

(g) Housing (h) Transportation

(1) City cleansing {j) Waste collection & disposal
(k) Others:

WASTE TREATMENT AND DISPOSAL {(questions 19 to 24)

Do you know the remaining capacity of the two waste
disposal sites (DOLNI-BOGLOV and SUHODOL) presently in
use?

(a) Yes {b) No

1f yes, what methods do you think are suitable to coun-
ter the urgent need to find other disposal systems?

(a}) New disposal sites {(b) New incinerator facilities
{(c) Others:

GENERAL QUESTIONS (questions 21 to 26)
How many persons are there in your family?

Husband's Occupation?

22.1)Does your husband have regular work?

(a) Yes (b) No
(c) On pension .

22.2)1f yes, what is your hugband's occupation?

{a) Company or office name:
(b) Department:
(c) Position:
(d) Type of work:

AL



23) Housewife's QOccupation

23.1)Does the housewife work?
{a) Yes {b) No
23.2)How often does the housewife work?
_______ days per week
24) How do you rate your living standard?
{a) Low (b) Middle {(c) High

25) What is your family income?
About Leva per _

26) How much do you pay for each of the following items?
(a) Food: :
(b) Housing rent:
(c) Clothes:
{(d) Health/medical care:
(e) Education:
(f) Electricity:
(g) Transportation:
(h) Water supply:
(i) Laundry and cleaning:
(j) Savings:
{k) Others:
(1) Total:

12. PERSONAL OPINIONS IF ANY

Please let us know any complaints, problems, requests and/or
suggestions about waste collection fee, frequency, manner,
desire to use plastic bags, municipal and citizen street
sweeping, etc.
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This
view.

1.

INTERVIEWER'S. COMMENTS
page shall be filled by the Interviewer after the Inter-

Is there a communal container or waste staticon (place

. where garbage is gathered for collection) near the site

wherse the interview was done?
(a) Yes (b) No

If yes, what or where is it?
{(a) Communal container
{b) Open area beside the building
(c) On the sidewalk
(e) In some part of the street
(£f) There is no waste station
{waste scattered on the street or in an open area)
(g) GCthers:

How far is it from the building +to the place indicated
in guestion 2. above?
About meters

What is the waste condition in front of the building?
(a) Clean (no waste is observed)

{b) A little dirty (some waste is observed)

{(¢c) Dirty (waste is scattered here and there)

(d) Others:

Information about the street on which is located the
building where the interview was conducted?

Street width: = m

Is the street paved?

{a) Yes (b) No
Is there a sidewalk along the street?
(a) Yes {(b) No

Are there cars parked on the street which hinder access
by collection vehicles?

(a) Yes {b) No

Is the street easily accessible by waste collection
vehicles?

(a) Yes {b) No

I1f access is difficult, how is the waste collected?
(This guestion should be asked to people living near the
street.)

(a) By BKC (b) By Chistota

{c) Nobody {d) Others:

Any special notes or comments by the Interviewer?
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ANNEX 3

DATA COLLECTION FORMAT FOR
TIME AND MOTION SURVEY






%

Amnex 3: Data Collection Format for a Time and Motion Study
{(Example)

This format should be modified and adapted to local condi-

tions before use. Test use is strongly recommended to facil-
itate the proper adaption.
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f{iWE AND MOT[ON SURYEY SHEET |

Surveyor Naee: Date: Cheather:
Operating Codpany: Yehicle License no.: No rain ¢ )
o, of Drivers: Ko. of forkers: Cont. rain ( )
Yehicl® Type: Yo. of Trips: latera. rain ( )
Tiee Xilometer Container Husber
11001 1101 4873 Other
1. DEPARTHRE FROM GARAGE { hr ain ) ¢ ko) xxXxxXAXAXAAAXXAXXIXXXXALXL
2. FIRST COLLECTIOX TRIP
- Arrival at colisction point ( br =ain ) ¢ ka) ¢ 3¢ ¥ 1o )
Dep. froa collection point ( Ar @in ) XXXXXXXTXAXAXXAXLAAXXXXLXXALAILIAXIXL
- Arrival at collection point ¢ Br ain ) ka) ¢
Dep. frod coliection point ¢ br min ) XXXXXXAXAXXXAAXXXAAXXRAXXXXXXAAXXXAAKZ
- Arrival at collection paint ¢ Ar ain } ka) ¢ X X )
Pep. froo colledtion point { Br min ) XNEXXXXXAARIAXAXXXAXAXLXXAXXLXXXXNAXXKE
- Arrival at collection point ¢ hr w=ia ) ¢ ks) ¢ bI¢ H ¢ )< )
Dep. froo collection point ( hr eib ) XXXXAXXAXAIZXAIAAXIXAAXZIXXXXTAXXIAKX
- Arrival at collection point-¢ hr ain ) ¢ ka) ¢ b6 < 1d }
Dep. from collection pofat € hr #in ) XXXXXXXXXXXTTAXXALXLXAXXIXAALXXZXCXXALX
- Arriva) a2t collection poiat { dr ein ) ¢ km) ( X X X} }
Bzp. from collection point { Ar min ) ZXAXXXAAAXXAIAXIAXAXXXXAAXXAAXXXIXXAX
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ANNEX 4

-MODEL SOLUTION OF
HEURISTIC ROUTING EXERCISES






Annex 4: Model Solution of Heuristic Routing Exercises
{(Example)

These are sample methods for a heuristic. routing exercise.
The sample methods given are not necessarily the best solu-
tion, and it may be possible to find better solutions using a
trial and error basis. Improvement can be measured by com-
paring the number of right turns, left turns, U-turns and
non-productive distances before and after the new routing.
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Annex 5: EC Regulations List (as reference)

1. COMMISSION OF THE EUROPEAN COMMUNITIES -~ COUNCIIL DIRECTIVE
on the landfill of waste

2. RICHTLINIE DES RATES von 15, July 1975 uber Abfalle
3. COUNCIL DIRECTIVE of 15, July 1975 on waste

4. COMMISSION OF THE EUROPEAN COMMUNITIES - COUNCII, DIRECTIVE
on the disposal of polychlorinated biphenyls and poly-
chlorinated terphenyls

5. COUNCIL DECISION, 1 February 1993 on the conclusion, on
behalf of the community, of the convention on control of
transboundary movements of hazardous wastes and their
disposal (Basel Convention)

6. COMMISSION ON THE EUROPEAN COMMUNITIES - A community
strategy for waste management

7. COMMISSION ON THE EUROPEAN COMMUNITY - Recommendation for
a COUNCIL DECISION concerning Community participation in
negotiation of agreements with non-member countries on
mutual administrative assistance in customs matters (EFTA
countrieg)

8. COMMISSION - Proposal for a Council Directive on the
incineration of hazardous waste

9. COUNCIL RESOLUTION of 12 December 1990 on waste policy
10.COUNCIL DIRECTIVE of 12 December 1991 on hazardous waste

11.COUNCIL DIRECTIVE of 18 March 1991 on batteries and accu-
mulators containing certain dangerous substances

12.COUNCIL DIRECTIVE, 18 March 1991 amending Directive
75/442/EEC on waste

13.COUNCIL DIRECTIVE, June 1989 on reduction of air pecllution
from existing municipal waste-incineration plants

14 .COUNCIL DIRECTIVE of 8 June 1989 on the prevention of air
pollution from new municipal waste incineration plants
15.COUNCIL DIRECTIVE, 12 June 1986 on protection of the
environment, and in particular soil, when sewage sludge is

used in agriculture
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ANNEX 6: ENVIRONMENTAL IMPACT ASSESSMENT

This is a summary of the Environmental Impact Assessment
(EIA) regime relating to the development of the master plan
for the solid waste management in local government.

{1) Sources of legislation relating to the environmental
impact from development projects (including industrial
and commercial development )

- Articles 19 to 23 of the EPL of 1991 (EPL)
.= Regulation No. 1 on EIA of December 28, 1992 was adopted
by the Minister of Regional Development and Construction,
the Minister of Health and the Minister of Agriculture.

(2) Scope of activities subject to EIA process

Under the EPL, as amended, all activities of natural and
legal persons and government bodies may be subject to EIA at
the initiative of the Ministry of Environment, the regional
Environmental Inspectorate of the Municipality, or concerned
natural or legal persons.

In addition, the following projects are subject to mandatory

EXA:

- National and regional development programs territorial
and urban development plan and amendments thereto.

- Projects for reconstruction or enlargement of existing
facilities which would be subjected to mandatory EIA
before construction or adoption

- Major projects are subject to EIA to be carried out
periodically as determined by the Ministry of Environment
but at least once every 5 years

- Projects and facilities described in Appendices 1 and 2
to the EPL

Appendix 1 lists projects of international significance
Appendix 2 lists projects of natural and local signifi-
cance

- Facilities for the neutralizaticon of waste, underground
storage sites and surface storage sites for wastes.

- Other projects:
Installations for the reprocessing, rendering harmless
and storage of waste, unless included in Appendix 1
Treatment facilities
Sludge deposition sites



- Project modifications
Modifications of projects included in Appendlces 1 and 2
to the EPL, undertaken exclusively or mainly for the
development and testing of new methods or products and
lasting for more ‘than one year.

All existing programs, plans and projects as well as the
firms, companies or cperations could be Subjecf to EIA if
there is an indication that their operations are polluting
the environment. In case of a negative EIA, the Ministry of
Health may order an evaluation of the state of health of the
affected personnel and an epidemiological study of the popu-
lation. the polluters are given a time limit by the Ministry
of Environment of no longer than five years to comply with
the standards.

(3) EIA Process
a. Authority

The Ministry of Environment approves EIA of international
importance.

The Regional Environmental Inspectorate with the participa-
tion of the Municipality, approves projects of local impor-
tance which have an effect on the territory under their
control.

Under the regulation on EIA of 992 the Ministry of Environ-
ment approves, based on decisions of its Supreme Environmen-
tal Experts Council, the following EIA relating to:

- Listed projects of international importance

- 'Projects whose impact affects the region controlled by
more than one Regional Environmental Inspectorate

~ Projects which will generate waste water over 30 liters
per second, or incinerated waste over 750 kg.

The Regional Environmental Inspectorate jointly with the
Municipality approves EIA of all other projects, based on
decisions of its advisory body, the Environmental Experts
Council.

Representatives of the Ministry of Regional Development and
Construction, the Ministry of Health and the Ministry of
Agriculture participate in the meetings of the Environmental
Experts Council ex officio.



b. Documentation

Under the EPL, as amended a planner must submit the following
documentation to the Ministry of Environment or the Regional
Environmental Inspectorate in order to EIA approval:

-~ Summary of the project _

- Description of the environment which is expected to be
affected :

- Forecast of the expected impact

- Presentation of alternatives to implementing the project,
including withdrawal

- List of the parties who could be affected by the project

- Any other materials required by Ministry of Environment

- Conclusion of the experts who have performed the EIA

Regulation no. 1 on EIA of 1992 requires the submission of a
preliminary EIA report to the relevant authority which deter-
mines whether a final EIA will be necessary. The steps of the
EIA procedure are described in the regulation as follows:

- Preliminary EIA report to be submitted to the relevant
authorities at the same time as approval of the project
is being requested

- Final EIA report to be submitted to the relevant authori-
ty at the same time as the application for a construction
permit is being made

- Hearing on the EIA as a condition for approval of the
planner proposal and the issuance of a construction
permit :

- Amending the final EIA report to reflect hearing discus-
siocns and public comments

Regulation no. 1 states that the preliminary EIA report must
contain a project summary, a description of the environment
to be affected, a forecast of expected impact and conditions.

The final EIA report in addition to the above documents must
contain project alternatives and measures for reducing the
harmful environmental impact, an evaluation of the damages, a
plan of action in case of accidents and spills, and a plan
for self-monitoring.

Where an EIA is required, the project subject to an EIA may
not proceed until approval under the EIA process has been
obtained. For example construction permits cannot be obtained
without an EIA approval.



c. Standard of Review

The Regulation on EIA provides that the EIA is a procedure to
study and analyze projects, facilities and activities and to
prepare and adopt a conclusion relating to the protection of

the environment, starting whether the projects, facilities

and activities are permissible, in light of their compliance
with the existing standards as well as their environmental
and socioeconomic value.

EPL does not expressly set any standards for review of EIA
but states that experts should be guided by the provisions of
Article 2 of the Law, as amended, which states that: "Reduc-
ing the risk to human health and to the environment and its
correlation to damages suffered and benefits forfeited shall
constitute the basis for setting up of environmental policy".

The experts are also to be guided by the effective levels and
standards for admissible environmental pollution.

Regulation no.l sets criteria for assessing the state of the
air, waters, soils, fauna, flora, noise and waste. It
provides that an EIA maybe approved or denied. A request may
be made to the planner to re-draft the final report.

Approval of the EIA may require the planner to meet certain
conditions in the project implementation. The fulfillment of
these conditions may be checked by the approval authority.

The Ministry of Environment or the Regional Environmental

Inspectorate will approve the project if:

- The existing laws and regulations and the existing tech-
nical and environmental standards are complied with

~ The report on the EIA is prepared in compliance with the
reguirements of Regulation no.l

- The necessary land use, urban development and technical

“measures for the rational use of natural resources,
protection and remedy of the environment are provided for

If any existing laws, regulations and applicable standards
are violated or the requirements of Regulation no.l are not
complied with, the authority will not approve the project.

If the necessary land use, urban development: and technical
measures for the rational use of natural resources, protec-
tion and remedy of the environment are not provided for, the
planner may be required to redraft the final report.
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