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MEMORANDUM

December 30, 1996

To:  Dr. A. Sfeir, Dean of Engineering and Architecture Signatures Redacted

From: Rachid Chamoun, Chairperson of Architecture and Desig
Subject: EIA Manual c .4

Attached, please find EIA Manual which was prepared with the assistance of
a national consultancy firm.

Based on the outputs of the EIA training workshops that | represented our
School of Engineering and Architecture. | recommend to have this project in
the University Library under Environmental impact assessment.
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To: See Distributiop Li-.snS | g N a_tu res REd aCted

From; Randa Nemey \
anager Capacity 21 sugenL

Subject; EIA Manug)
Date; December 20th, 1996

Dear Participant,

onal Consultancy firp, based on
the outputs of the EIA training workshops ang the proposed EIA decree and procedyra]
Buidelines,

s

The objectiye of the EIA Manual js to Provide concerpeq Stakeholders wigp the most Suitable
Procedures applicable 1o the Lebanese Situation apg 0 keep the EJA Process as simple as
possible,

Best Regards and Happy New Year
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1.1 PURPOSE OF AN ETA MANUAL

The purpose of the EIA Manual is to provide an introduction and a guide for anyone
who needs to conduct an EIA in Lebanon, It is therefore presented in a concise and
clear manner to facilitate this important task:? :

In its capacity as a reference and guide, the EIA Manual will become an important tool
for the Government of Lebanon, the private sector, international donor organizations,
municipal councils, and consultants who. are actively involved in the.execution of

major as well as minor development projects that aftect the environment.

It is important to note that the use of the EIA Manual will take Lebanon one step
closer to implementing Principle 17 of the U.N.'s Rio Declaration on Environment and
Development (1992) that states: Environmental impact assessment, as a national
instrument, shall be undertaken for proposed activities that are likely to have
significant adverse impacts on the environment and are subject to a decision of a

competent national authority".

1.2 DEFINITION OF TERMS USED IN EIA

1- ENVIRONMENT

For the purposes of this Manual, "Environment” is the whole set ot natural, man-made,
socio-cultural, and economic systems in which man and other organisms live, work

and interact.
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2- ENVIRONMENTAL IMPACT ASSESSMENT [EIA]

EIA determines the potential environmental, social and health effects of a proposed

development, |

EIA is a combination of all the work undertaken to identify, predict and evaluate

impacts from a planned development project.

LIA 15 thus a systematic process that examines the environmental consequences of

development action in advance of important decisions being made.

EIA is a process of fact-finding and analyzing that takes place in the planning phase of

projects that affect the environment.

EIA assesses the physical, biological and socio-economic effects of development that

permits logical and rational decisions to be made.

EIA minimizes environmental deterioration that new development projects may cause
by anticipating potential problems and taking these problems into account in the
planning process.

EIA provides vital information to decision makers by mapping and predicting

environmental consequences of a proposed project.

EIA highlights the positive measures that improve the condition of the environment

during the decision making process,

ElA enhances the development of mitization measures, alternatives, and public

participation in evaluating proposed projects.

EIA may reduce costs and the time taken to reach a decision by ensuring that

subjectivity and duplication of effort are minimized.



EIA identifies and may quantify primary and secondary consequences which might
necessitate the introduction of expensive pollution control equipment, compensation

prymonts or other costy later.

LEIAs should be part of an incremental decision making process which has a number of
decision points in the project planning procedure, This means that there can be a

continuous feedback between EIA findings, project design and locations,

EIAs can be implemented to test alternative project designs at an early stage and to
help choose the project: design which emphasizes benefits and minimizes harmful
effects. EIA therefore can be used not only to investigate and avoid harmiul impacits,

but also to increase likely benefits.

EIA is a necessary step in the process of reconstruction and development in Lebanon

because it leads to a more sustained development by anticipating important long term

effects.

3- EIA REPOR

Clarifics and analyzes all the important facts relating to the impact of the proposed

project or activity on the total environment,

4- PROJECT OR ACTIVITY

A project or activity is any enterprise, project, activity, structure, building, work, -

policy, proposal, investment, legislation, plan or programme whose implementation
may have a significant environmental impact. Also included are modification,
extension, abandonment, demolition or rehabilitation ol projects or

activities that fall within this definition.

W



5- PROPONENT

The proponent or developer is any person or group of persons who carry out project

or activity or proposes to carry them out. They could be corporations, companies,
agencies, groups, or individuals. In addition, a proponent may be either the person or

organization which owns, manages, controls or finances a project or activity.

6- THE PUBLIC

The public includes any individual or group ol individuals who wish to offer advice,
express opinions, provide local knowledgze, or propose alternatives to the proposed

project or activity,

7- REGISTRATION

Every project proposal or activity that may have an impact on the environment is

required to be registered with the Ministry of Environment.

8- SCOPING

Is the exercise that identifies and defines key issues that impact, positively and

negatively, on the environment.

9- SCOPING REPORT

The scoping report is prepared by the Ministry of Environment or its consultants, and
brietly lists the results of the scoping exercise that determines the most signilicant

Issues to be investigated in the FIA,



Monitoring is the scheduled and unscheduled inspection that keeps a check on the
conditions imposed on the project or activity and makes sure that they are being

enforced. I

11- MITIGATION

Mitigation is a plan to alleviate, abate or minimize harmful or significant impacts that
may or may not occur as a result of the approved project or activity.
12- AUDIT

Auditing is a term used in EIA principally to describe the process that checks for

compliance with the conditions of the environmental approval or license.

PART 2: LEBANON AND ENVIRONMENTAL IMPACT ASSESSMENT
]E]:\]

2.1 THE EIA DECREE IN LEBANON

The following is a summary of the proposed EIA Decree of Lebanon:

Article 1 Definition of Terms

1- Environmental Impact Assessment
2- Project or Activity
3- Proponent

4- Licensing



Anlcle 2 Objectlves.of the Degree

« Determining the conditlons for un BIA that are nceeptable ta the Ministry of

Environment.

4

1B Reinforcing implementation policies for publicly and privately owned lands.

& - Exchange of information and consultations between all parties concerned aimed at
the conservation of nature within a given framework that is supervised by the Ministry

of Environment.

- No person(s) from the public or private sector may commence any development
project (stipulated in Annexes 1&2 of the Decree) prior to obtaining the prior
authorization of the Ministry of Environment indicating no negative impacts of the

@ project on the environment.

- Subjecting existing projects and establishments (stipulated in Annexes 1&2 of the

Decree) to an EIA.

- Determining the different activities that require an EIA by the Ministry of

Environment.
(]

Article 3 Licensine Procedure

Licenses are issued lor projects and activities (stipulated in Annexes 1&2 of the
Decree) by the appropriate authorities, only alter the Ministry of Environment has

epproved granting the license, based on a favorable EIA.




rticle 4 Projects and Actlvities Requiring Compulsory EIAs

I y i e, : g i

Il projects and activities listed in Annexes 1&2 of the Decree require the preparation
f'a compulsory EIA. [owever, any llcense grantlng authority may request the opinlon
f the Ministry of Environment for any project or activity not listed in Annexes 1&2

hat it believes may have negative impacts on the environment.

N

sticle 5 Licensing and ETAs

"he EIA should be submitted in the same file containing the application for licensing

rom appropriate authority, ETAs should be prepared by competent consultants.

#rticle 6 Commencement of Work

i

Proponent of any project or activity may not commence work until proper licensing

ias been granted from appropriate authority.

ikrtic'lg_'{ Comments from MOE

Ministry of Environment must comment on all applicable project applications (agree,

efuse or alter) within three months after the relevant file and EIA are received from

the licensing authority. It is up to the Ministry of Environment to investigate the

Ll

validity of the submitted EIA.

Comments from the Ministry of Environment must include reasons for approval or

rejection of the application, Comments should also note the steps to be taken when

necessary ta prevent pollution,

>




Aticle 9 Monitoring
The Ministry of Environment reserves the right to monitor all projects it has approved

T to make sure they are in compliance with the terms ol the license In coordination with

the license granting authority.

The Ministry of Environment will request from the license granting authority the
prosecution of a licensee i he/she does not comply with the environmental

conservalion measures ﬂgﬂ:ﬂt! L.

Article 10 EIA Exemptions

No EIA will be required under the following conditions:

L 1- If the proposed project or activity does not fall under the broad classification
contained in Annex | of the EIA Decree. However, if' the proposed project or activity
is mentioned in Annex 2 of the EIA Decree, then proponent needs to submit a partial
EIA. The Ministry of Environment would then decide within one month whether to

request a full ETA.

2- When the Government of Lebanon implements temporary measures during a

national emergency.
i

Article 11 Application

This Decree will apply to all new projects and activities that require EIAs. The Decree

@ activity, particularly if these changes are expected to have an adverse environmental

impact.

will also apply to old projects and activities that apply for expansion or change of



icle 12 Deviation from T CLi

In case of any deviation from the terms and requirements of the license, the Ministry of

Buvironniont [d requlred to lmpose the necessury nes and correctlve messures uy

stipulated by the law.

iArﬁcIe 13 Change of Operations

The Ministry of Environment and involved Directorates may request organizations
with ongoing projects and activities that fall under the scope of this Decree to change

or correct their operations within a period of four years.

Article 14 Details of Decree

Directives pertaining to the details of implementing this Decree will be issued by the

Minister of Environment

Article 15 Publication in Gazette

%his Decree will become effective u pon publication in the official gazette.

2.2 WIIEN IS AN FEIA REQUIRED

.An EIA is required when projects or activities are planned that potentially have
adverse impacts on the environment. As the proposed EIA Decree in Lebanon clearly
states, these projects can range from constructing a highway, expanding an airport,
building a dam to developing residential, agricultural and industrial areas. For an ElA
to be elfective and improve the elliciency ol decision making it should be implemented

at-an carly stage of project planning and-design 1t muse be ain tegral component in

Y



the design of projects, rather than something utllized alter the deslyn phase Is

comploted. Accortling to Annex 1 ol the proposed EIA Decree, 26 activities and
projects require an Environmental [mpact Assessment. They are listed below for

Immediate reference

1- All the establishments that are classified as dangerous, harmful, or annoying
according to Decree No. 4917 dated 24-3-1994, and listed in Annex (2), as well as all
the agricultural, commercial and industrial projects that have a potential harmiul clfect
on the environment such as livestock farms, lisheries, etc.

2. Ol refineries and the installations for the production and refining of natural gas

3- Drilling and extraction of petroleum and natural gas.

4- Pipeline projects for petroleum and natural gas.

5- Thermal electric generators and the equipment it requires.

6~ Installations for the storage and disposal ol solid wastes and other eflluents.

7- Installations for the industrial production of cement.

8- Installations for the industrial production of chemicals, agricultural pesticides,

pharmaceuticals, paints and other chemical products.

9- Production and reprocessing units for pulp, paper and cartons.
{

|}

10- Sugar production and refining factories.
| 1- Tanning Factornes.

12- Mines and quarries



‘Cnnstmctiun of roads, highways, and railway sygiems,

Construction of ports and airporty and expansion of existing facilities. -
| Studies for industrial estate development.

@ Major construction projects for water systems and dams.

Ations.

8- [rrigation schemes for the agricultural sector.

%_Tourist complexes that have over 100 bed capacities.

0- Groundwater development for industrial, agricultural or urban water supply.

|- Projects lor the storage and treatment of solid wastes and other elfluents.

h2- Coal factories and charcoal production.
«

23- Large housing complexes.

24- Coastal land reclamation projects.

75- Tire manufacture
e

26- Industries that use asbestos.

- Drinking-water purification plants, waste-water treatment plants, and pumping

(A detailed list of projects for which EIA is mandatory is presented in Annex 3}



ART 3: THE PROCESS OF ENVIRONMENTAL IMPACT ASSESSMENT
(ETA|

1
3,1 SEVEN KEY STEPS IN THE EIA PROCESS

I

The following seven key steps have been developed to meet the EIA requirements in

-Lebnnun:
1- Registration,

2- Screening,

3- Scoping,

4- Public Participation,

5- EIA Report,

6- Review, Decision and Appeal, and

@& 7- Environmental Permit.

REGISTRATION

Step |: Oltictal Notilication of the Ministry of Environment
SCREENING
Step 2: Determine Level of Assessment Needed

SCOPING

Step 3: Identify Key Issues that Impact on the Environment

PUBLIC PARTICIPATION

Step 4: Public Views are Discussed

ElIA REPORT

Step 5: Clarities and Analyses All Findings
REVIEW, DECISION AND APPEAL

Step 6: Conducted by Government Ministry or Authority
ENVIRONMENTAL PERMIT

v % ¥
Step 7: Permission to Commence Development




ese steps are illustrated in the organigram presented here below
Organigram for BIA Progedure in Labanon
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; Y
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Scoping h
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ep 4 Public
Participation
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i ; Walid far
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* Final permit up to 24 manths of project comissoning



STEP I REGISTRATION =« OFFICIAL NOTIFICATION TO TI[F MOF,

A/ Every project proposal or activity that may have an impact on the environment is

required to be reglstered with the Minlstry of Environment.

B/ Environmental Registration Forms, which are special forms for this purpose, are

available from the Ministry of Environment and Municipalities.

C/ Responsibility for registering a project or activity proposal lies with the proponent.

any proposed project or activity lies with the Ministry of Environment,

D/ Responsibility for determining what constitutes an impact on the environment from



SAMPLE ENVIRONMENTAL REGISTRATION FORM

REPUBLIC OF LEBANON
MINISTRY OF ENVIRONMENT

FILE NUMBER:-==ccsuammmn="

DESCRIPTION OF PROJECT =m-=n=sseassmmecamamam e e s s mmm e

PROPONENT meemecmmmammemn e e ammmmmn s m e msm m e s e o

ADDRESS: T T

PERSON TO CONTACT: =mennmmmmmmmmmammmnnanmnsmsmnmamm e mmm e me e n

TELEPHONE =--=-cccsceammmmmmcm e ma me s mmmsmm mem s e e e

o R T R A SR LM S P



STEP 2: SCREENING - DETERMINE LEVEL OF ASSESSMENT NEEDED,

A/ Screening is the responsibility of the Ministry of Environment. and/or its EIA

Panel/Consultants.

B/ Screening is the activity undertaken to decide it an EIA Report is required for the

registered project or activity. Screening takes place before any EIA work b::gifm.

C/ Within 15 clays from t.hgl': rleceipt of a registration form, the Ministry of Environment
will make a decision placing the proposed project or activity at the appropriate level of
assessment, The help and technical assistance of other Ministries may be necessary.

D/ During screening consideration will be given to:

I- the location, size and output of the proposed project/activity

2- the technology to be used

3- concerns of the public

4- land use considerations

5- other relevant considerations

E/ The Ministry of Environment will then prepare an initial screening report setting out

the decisions reached which could result in:
|
I- an objection to the proposed project/activity

2- a non-objection to the proposed project/activity



i - |-II.|I { 3 ) ot Cj Rasas ¥

4 3« the need for the p'rnpnn'ent to prepare an EIA,

| STEP 3: SCOPING-IDENTIFY. KEY ISSUES .THAT IMPACT ON
ENVIRONMENT, * 1.

THE

A/ Scoping and the resulting Scoping Report are. the responsibility of the Ministry of
l Environment and/or its ELA Panel/Consultants.:

B/ Scoping is necessary when.the screening r&sult_s.qt‘StﬂpIE indicate that significant

adverse environmental damage could result from the proposed project or activity, then

the proponent will be.ra-quimc_i to,submit an EIA based on the results of the Scoping
)‘ exercise. The Terms of Reference for such an EIA are determined by the Ministry of

Environment and/or its Consultants, and, clearly spelled out

in the Scoping Report,

C/ Scoping is the process that determines the most significant issues to be investigated

in the EIA. The main aim of scoping is to define and identify key issues that impact,

positively and negatively, on the environment. Scoping is central to elfective ElA

because it improves the planning process of
weffectiveness,

projects and ultimately their cost-

D/ The Ministry of Environment will contact
Consult

. one of a number of Environmental

ants who would make sure that the process gets off to a good start by asking

the right questions and presenting the written results clearly and concisely. A list of

such consultants is available in at the Ministry of Environment.

@
E/ The Scoping exercise must include the following;

I~ all significant or important issues must be identified.



2+irrelevant and insignificant issues must be eliminated.

} - information on impacts and environmental quality is not only descriptive, but also

quantitative,

1 - examination of issues and choice of alternatives must take place with public

involvement,
F/'To summarize: an effective scoping process should result in three tangible products:
I- a strategy for addressing the issues that are identified.

2- clear and concise terms of reference for EIA reports that include key impacts,

alternatives and level of detail required.

3- a brief Scoping Report that includes all of the above.

STEP 4- PUBLIC PA RTICIPATION: PUBLIC VIEWS ARE DISCUSSED,

A/ Arranging for Public Participation is the responsibility of the Ministry of

Environment and/or its ETA Panel/Consultants.

B/ The public should be actively involved in the E1A process. Their comments and
insights can help to highlisht overlooked issues, identify mistakes and errors, and allay
public fears about the proposal. Public participation at an early stage of the proposal

will avert confrontation between the developer and the community.

C/ Whenever possible, especially if there is an indication of strong public concern over
the proposed project or activity, the Ministry of Environment shall hold a public

hearing or meeting relating to the assessment as presented in the Scoping Report

R}



13/ Copies of the Scoping Report will be made available for Inspection through the
Ministry of Environment and/or Municipality In which the proposed project or netlylty
I8 located,
|

E/ The Ministry of Environment will also appoint a Review Panel who will organize
the public hearing/meeting on the proposed project or activity. The Panel may consist
of three to five persons. The Chairman will not be a resident of the area affected by the
proposed project or activity, but at least a third of the panel's membership must be

residents of the geographic area where the project or activity is located.

F/ At the public meeting a member of the Review Panel will present a summary of the

propased project or activity,

G/ The Ministry of Environment will advertise, for three consecutive days, in the

national press and the local papers the purpose, place and time of the meeting,

H/ All the suggestions, objections and revisions suggested at the public meeting, as
well as the recommendations of the panel will be recorded for future reference, and

appended to the Scoping Report as an integral part of that report,



SAMPLE OF NOTICE FOR PUBLIC PARTICIPATION MERTING

REPUBLIC OF LEBANON
MINISTRY OF ENVIRONMENT

THE MINISTRY OF ENVIRONMENT WOULD LIKE TO ANNOUNCE A
PUBLIC MEETING TO PRESENT AND DISCUSS THE ENVIRONMENTAL
IMPACTS OF THE FOLLOWING PROPOSED PROJECT / ACTIVITY WITH
ALL CITIZENS WHO MAY HAVE OBJECTIONS, CONCERNS OR OPINIONS

TO EXPRESS.

DESCRIPTION OF PROJECT :mrereressammmmsmssmsssmmmmmmesanamssanznmsssmsmmemmnmmesssnas

e e e e - - O - 5 5 e S SR S - -

LOCATION OF PROJECT  mmenanmmnnmnnncmcmnmmemmsnsnna e n e o ss s e smmmm o s oo mee

NAME OF PROPOMNENT =mmmmmmmmmmmm e e o e e o oo oo oo o mm oo

REGISTRATION NUMBER:--- - S ———

D S ——— -

COPIES OF THE SCOPING REPORT ARE AVAILABLE FOR THE INSPECTION
OF THE PUBLIC AT THE MINISTRY OF ENVIRONMENT AND/OR AT THE

FOLLOWING MUNICIPALITY =-cnmsmmemmesmmmsmmmnmmmmmsmsasnsemsmmnmmsmmmmmmmmasennnanes

4
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LIST O POTENTIAL PARTICH

|. ELECTED MUNICIPAL OFFICIALS
2. GOVERNORATE OFFICIALS

3. PROPERTY OWNERS

4. USERS OF THE PROPOSED S[TE.J\ND NEIGHBORING AREAS
5, NGO CONSERVATION/ENVIRONMENT GROUPS

6. AGRICULTURAL ORGANIZATIONS

7. PROFESSIONAL GROUPS AND ORGANIZATIONS

8. BUSINESS AND INDUSTRIAL GROUPS

9. POLITICAL GROUPS AND ORGANIZATIONS

10. EDUCATIONAL INSTITUTIONS

11. MEDIA: NEWSPAPERS, R‘.ADIG, TELEVISION, ETC.
12. LABOR UNIONS
13, CIVIC ORGANIZATIONS

14, OTHERS
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STEP 5- 1A REPORT: CLARIFIRS AND ANALYZES ALI FINDINGS

Al The Proponent or Developer i responsible

for the preparation and cost of the E[A
Report.

B/ Upon completion of the first four steps, namely

and Public Participation, the fifth step is the EIA R
that the terms

Registration, Sereening, Scoping,
eport. It is important to remember
of reference of this report were determined

questions were rajsed and discussed during the p

during scoping, and that

ublic Participation meeting,

C/ It is now up to the EIA Report to clarify and analyze all the important ficts relating
to the impact of the proposed project or activity on the 1o
accomplish this the Proponent and/or their Consultant

by conducting a fact f

al environment. To

valid a

local authorities and members of the public. The

objective is to de s will be addressed in the EIA.

termine how their conce

D/ The ElA Report should

lerms

place emphasis on (he consequences of development in re|

to the communities concerned. For example farmers would like to know the

effects of air pollution on their crops;

while health workers the effects of water

illness: and economists want to know how m
industry will create and its financi

pollution on the risk of any jobs the new

al effect on the community,

E/ The EIA Report should be an independent objective assessment ol environmenty)

impacts, not i

! Prominence and emphasis should be given to the prediction

of large negative or
ositive impacts. A quantifie

d summary of the environmental or ceonomic changes

L



that will reguly from the project should e given. IF this ig not Possiblo, then at Jags; 4

Summary of environmental changes should pe listed as losses or Bains,

G/ The EIA ropart should never ba regarded as un eng Instead it shoulq pe seen gs g
means to soungd environmenta| Mmanagement, Thjs may be accomplisheq through
follow-up monitoring to ensyre that any inadequacies are identified ang included in the
Final ErA Report. Remedial actions can then be taken before serioys and detrimenqal

environmenta) effects are alloweq to develap,

H/ The E1a Report should pe brief and shoud not contain Hnnecessary information or
data. The Report should pe laid out clearly with the minimum amoynt of technical
terms. Data sources and scientific and technical publicationg should be referenced.

. - |
I/ To ensure the continyed participation of everyone, an Executive Summary jg
essential, becayse decision makers and the public dq not have the time of the desire 1o

read the entire F1A Report,

J/ The cost of Preparing an EIA wil be the Fesponsibility of the Proponent, whether
they are g person, p Corporation, or 3 sovernment. In some countries the cog of

Preparing an Gl Report does not exceed 1% of the estimated cos of'the project.

o/ However, it is the experience of many countries that the Costs associated witly the
Préparation of an E[A Report are low with respect to the benefit EJA will bring to the
Country and 1o themselves jn the long rnypn Another way of‘jusci!‘}ing the cost of an
EIA is tq Compare it to (e much higher cos ol a clean-up Operation in case of

widespread pollution,

L/ Five copies of the fingl EIA Report should De submitted to the Ministry of

:?vimnmcnt / EIA Pane|.




SECTION 1. EXECUTIVE SUMMA RY

SECTION 2- THE PROPOSED ACTION
a. Purpose and justification
b. Project description
¢. Primary impact area

d. Relationship with laws, policies and plans

SECTION 3- DESCRIPTION OF EXISTING CONDITIONS

a. Natural environment

b. Man-made envim_nmf:nt

SECTION 4- PREDICTED ENVIRONMENTAL IMPACTS
a. Topographic, geologic and soils

b. Water quality ang drainage

¢. Ecological community

d. Land use, zoning and socio-economic lunctions
€. Aesthetic

f. Health

8. Air quality

h. Noise

SECTION 5. UNAVOIDABLE ADVERSE IMPACTS
a. Disruption of agricultural lands
b. Destruction of natural resources
¢. Modification of surface water drainage patterns

d. Increased trattic

SAMPLE, ICNWHDNMENT:\L IMPACT ASSESSMENT [ETIA] REPORT
= —



SECTION §. ALTERNA.TIVES TO TH

E I‘RGFQSED ACTIDNS
a. No action

b. Alternative to the project

¢. Alternative within the project

SECTION 7. MITIGATION PLANS FOR ACCIDENTAL EMISSIONS

SECTION g- MDNI‘TDRING AND AUDITING PRDGRAMMES

SECTION 9. RECOMMEN DATIONS

SECTION 19. RISK AND HAZARD ASSESSMENT

SECTION 11. HEALTH IMPACT ASSESSMENT

STEP 6- REVIEW DECI

SION AND APPEAL: C(}NDUCTE” ny MINISTRY
or ENVFRGNMENT! EIA P

ANETL,

Review-

® A/ The Ministry of Environment and/or

its EIA PaneIannsuitants are responsible for
reviewing the EIA Reporr, [fthe requir

ed expertise is nog available at the Ministry of
Envimnment. then Consultants can be |y

red to review the EIA Report on behalf of the
Government.

B/ The objective of 4 review is to verify whether

the report meers the requirements of
the work Programme.
-

C/ The information contained in the EIA Report must be sufficien; to reach
roposed projec gr

ecision about

a sound
the future of the p

activity,

7



Pecision:

A "The Minlstry of Environmant and/orits EIA Panel/Consultants are responsible for
making a conscientious decision, and the obligation to inform the Proponent of that

decision within a given period of time.

B/ If the proposed project or activity is not approved, the Ministry of Environment
and/or its EIA Panel/Consultants must also notify the proponent about its decision and

the reasons for that decision.

C/ However, if the proposed project or activity is approved, the Ministry of
Environment and/or its EIA Panel/Consultants will officially notify the proponent. At
this time the EIA report should become a public document and made available to all

who request it.

D/ A third possibility is for the Ministry of Environment and/or its EIA
Panel/Consultants to put conditions for the implementation of the project. The
conditions will state what the preferred alternatives and mitigating measures to be

implemented are. The EIA Report will now need to be revised.

Appeal:

Al The Proponent is responsible for filing an appeal in case ol a disagreement between

the proponent and the Ministry of Environment and/or the EIA Panel/Consultants,

B/ The appeal should be addressed directly to the Minister of Environment.
C/ If the Ministry of Environment and/or the EIA Panel/Consultants does not grant the
Proponent a Permit within the two month time limit after submission of the FIA

Report, the Proponent may appeal to the Minister of Environment.



SR T« BNYIRONNMENTAL PERMIL PERNMISSION 10O _CONMENCE

DEVELOPMENT

A/ According to Article 3 of the EIA Decree, environmental permits are issued for
projects and activities (stipulated in Annexes &2 of the Decree) by the appropriate
authorities (usually the Municipality) only after the Ministry of Environment / EIA
Panel has approved granting a permit based on a favorable EIA. Article 5 also states

that the EIA should be submitted in the same file containing the application for an

environmental permit. o

B/ A provisional environmental-permit is needed before work on the proposed project

or activity can start. A provisional environmental permit is valid for a period of six

months to two years.

C/ If construction work commences before a provisional environmental permit is

issued, then the proponent will be prohibited from continuing such work by law.

D/ Aller a provisional environmental permit is issued and the proponent starts work,
he must comply with all permit conditions at all times. If the competent authority

determines any aberrations to the conditions of the permit, the law can enforce

compliance with those conditions.

E/ The provisional environmental permit will be replaced with an environmental permit
that is valid for five years, subject to unlimited renewal, provided the proponent
continues to abide with all the permit conditions as well as any new regulations that

may arise during the course of time.
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BOX 1: IMPROVING THE OLD PERMIT PROCEDURE

In the past, the process for obtaining a permit to implement a project or nctivity that
impacts on the environment tended to proceed according to the following stages:
STAGE 1- PLAN: Plans for the project or activity were prepared by an engineer
hired by the proponent or developer.

STAGE 2- ENGINEERING SYNDICATE: The plans were submitted to the
Engineering Syndicate of Lebanon (Naqabat al- Muhandiseen) for registration and
payment of fees.

STAGE 3- GENERAL DIRECTORATE OF URBANISN: The registered plans
were then sent to the Governorate (Muhafaza) for review by the Directorate of
Urbanism (al-Tanthim al-Madani) who serve as technical advisors to the governorate.
STAGE 4- HEALTH COMMITTEE: The Planning Authority then sent them to the
Health Committee (Lajnat al-Soha) if the proposed project or activity is listed as
dangerous by previous Decrees (see Appendix 1&2 of the EIA Decree). Once the
Health Committee had commented on the proposed project or activity it was sent back
to the Planning Authority which adds to it any comments of its own.

STAGE.5- MUNICIPALITY: The entire file of the proposed project or activity is
then sent to the Municipality (Baladiya) where the project is to be implemented lor its

legal approval or rejection as may be the case.

In the new permit process it is advisable to replace the first stage called "PLAN" in the

‘lold permit process with "MINISTRY OF ENVIRONMENT / EIA PANEL". The

advantage to the environment is clear.




‘the [ollowing diagram |s a comparison between the old and new chain of events in

obtaining a permit for a project or activity that is likely to have an impact on the
environment:

OLD LICENCING SYSTEM NEW LICENCING SYSTEM
Plan / Engineer EIA Panel | MOE

L !

Engineering Engineering
Syndicate Syndicate

!

Planning Planning
Authority - Authority
(Governate) ’ (Governate)
Health Health
Committee Committee

Municipality Municipality




3.2 IMPACTS, CITECKLISTS, MATRICES, AND OVERLAYS

Impacts, checklists, matrices, and overlays are prepared by the Consultants hired by

the Proponent or Developer. They are some of the primary tools employed in the
analysis, preparation and presentation of the EIA Report (Step 5 of the ETA Process).

The following description of these tools are presented as an introduction to the
Proponent of a development project to help them understand the language of the

Consultant during the preparation of the EIA Report.

IMPACTS:

Impact identification:

Is the need to determine those impacts reqisiring investigation. Initially this may seem
an easy task, but in practice limited knowledge of the effects of different developments
on a variety of environments makes this a complex task. The most difficult challenge in
EIA is to determine what the specific impacts are likely to be in a particular situation
and to provide the necessary information for the decision maker to determine whether
the net benefits of development outweigh the full economie, social and environmental
costs. Consideration should be given to impacts which may be positive or negative,

cumulative, short or long term, permanent or temporary, direct or indirect.

The impacts of the proposed project or activity on human beings, flora and fauna, soil,
water, air, climate, landscape, material assets, cultural heritage or their interaction

should be considered.

Impact measurement:

[}

There is little agreement on what "measurement” means in EIA literature. Usually, it

refers to quantitative estimates of environmental parameters, lor example, noise



g such ne the oxient of wi Impaat In time and apace, and the

jowever, other aspect

telihood of the impact occurring can also be measured,

mpact interpretation:

ermine the importance of an impact. gometimes the relative

ls the need to det
with others of a different nature

is considered

mportance of impacts in comparison

under impact interpretation.

Is the presentation of information to assist decision-makers and interested lay people

sion on the merits of a proposed project.

reach a conclu

Impact monitoring and mitigation:

— e

Is the identification of impacts to be monitored. Monitoring impacts provides
information on the nature of impacts essential for determining measures 10 mitigate

unwanted ellects and increase benelicial effects.

CUECKLISTS:

Checklists will be prepared and/or utilized by the Consultants hired to prepare the EIA

Report.

in E1A, and they present an initial attack on

Checklists have been developed for use

the problem of what aspects of a development to consider.

Checklists provide a structured approach tor identifying key impacts and/or pertinent
environmental factors for consideration n environmental impact studies



recklists provide an

huure thit 0l petentinl impacts are gonsiderad,

hecklists can be used to stimulate or fa

uring the planning, execution, and/or summarization of envir

bublished checklists represent the collective professional kno

yhose who developed the checklists, and have a certain level

ind usability.

Checklists can be modified, where some items

more pertinent for a particular project. A typical ex

following Table:

"aide-memoire” for project MAnMEers. They are designed to

cilitate interdisciplinary team discussiony

onmental impact studies.

wledge and judgement of

of professional credibility

are added or deleted, 1o make them

ample of a checklist is shown in the

o XAMPLE OF A CHECKLIST

‘. ITEM:
Aquatic ecosystems
Fisheries

Forests

Terrestrial wildlife

—

Rare & endangered species
Surface water hydrology
Surface water quality
Groundwater

Sails

Air

® | Navigation

Land transportation
Agriculture

Socia-econnmic

Aesthetic

L




L

Directly across each item listed would be the impacts that the project or activity would

cause, both adverse and beneficial. These impacts could be listed as follows:

m Adverse: Nenefielnly
ST = Short-term ST = Short-term
LT = Long-term LT = Long-term
R = Reversible SI = Significant

i IR = lrreversible N = Normal

il L =Local NG = N_egligihle
W = Wide

NG = Negligible
However, there are limitations to the use of checklists:

1- The basic checklist itself gives the manager no guidance on what are critical areas
or which aspects under a general category heading should be considered in the

assessment,

2. Most EIA managers will probably be generalists, and therefore not familiar with all

the potential impacts of a particular development.

To overcome this inadequacy, structured impact questionnaire checklists have been
developed that will provide the manager with considerable guidance. They usually

referred to as structured impact questionnaire checklists.

In some instances an EIA project manager may have incomplete knowledge about a
project or about the type of environment likely to be affected by a development and

will need to call in specialist technical assistance 1o help in the assessment

13



IATRICES

atrices will be prepared and/or utilized by the Consultants hired to prepare the EIA

keport. From the beginning of the use ol HIA, matrices have been used for lmpuat

dentification.

The matrix embodies the fundamental concept of impact prediction, namely that

mpacts result from the imposition of a project upon a particular area and accrue from

interaction of developmental activities with components of the local environment.

the

L}

Matrices are two dimensional checklists where the cells within the matrix correspond

1o the interaction of the individual components on the two axes.

One of the problems in using matrices in EIA for impact prediction is the claim that
only direct impacts are considered. This could indeed be the case if an EIA project

manager using the matrix is not familiar with interactions between environmental

components,

If the E1A project manager is a generalist working in isolation rather, rather than a
specialist scientist familiar with the complexities of environmental systems, then he will
need some expert help. That is why in many working situations there is likely to be
considerable consultation with outside agencies and consultants who would point out

indirect effects hidden within the cells of the matrix.

The following table presents a typical matrix for a landfill site project.

3o
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WERLAYS

dverlays will be prepared and/or utllized by the Consultants hired to prepare the EIA

Report. Many of the impacts of development projects have a spatial component and

an be most readily identified. and assessed through the use of map data and the

production of maps showing the extent of impacts likely to occur with development.

Overlays are the technical solution for dealing with a series of potential impacts which

have a geographical (spatial) component. Both manual.and computer-based overlay

methods have been used in EIAs. The following is a brief description of both:.

Manual overlays

~ A transparent overlay sheet is prepared for each param

overlaying each of the transparencies on the base map. Thus the a

eter under consideration. On

these sheets, the geographical extent and degree of environmental impact s

represented by some color or shade coding. Aggregate impact is obtained by

ggregate impact on

difterent areas is shown by the relative intensity of shading. In this way overlays can be

combined in a variety of ways to show either total impact or impact on sclected

aspects - such as on ecological or social impacts.

Although conceptually a simple method, there are practical difficulties in the manual

application of overlays. An important constraint is the limited number of overlays that

can be considered at one time. Thus interpretation of more than a dozen overlays is

often difficult and the results confused - making this method inefficient when dealing

with large and complex development proposals. -

-
£
—_
=

The following four maps constitute a partial set of manual map overlays for a  gi

development project.
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Sample Map Overlay
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(omputerized overlays

\lany of the constraints of manual overlays are removed by adopting a computerized
pproach. This method is used lor appraising the impaet of several developments.

first a computer file is produced which contains the digitized data for each parameter.
These data can be accessed independently and analyzed in any combination for a
particular -proposal, leaving the original data matrix unmodified. Effectively, an

unlimited number of parameters can be considered.

33 MITIGATION, MONITORING AND AUDITING

Mitigation, monitoring and auditing are implemented after the License is issued for the

project or activity for which an EIA Report was prepared and approved. . .

_!

i Mitigation is a plan to minimize harmful effects to the environment if and when they

occur, monitoring is a. scheduled and sometimes unscheduled inspection: of .an on-
going project or activity, and- auditing is a check that determines if the project is

performing according to the conditions of the Environmental License.

MITIGATION:

- Mitigation is the responsibility of the Proponent, and its plan is prepared by the

Consultant as part of the EIA Report.

Mitigation is a plan to alleviate, abate or minimize harmful or significant impacts that
may or may not occur as a result of the approved project or activity. All signiticant
adverse impacts should be considered for mitigation and specific mitigation measures

put forward when possible.

Mitigation measures considered could include further modification of the project,

compensation and the provision of alternative facilities, as well as pollution control.

41



i should be clear to what extent the mitigation methods will be offective, Whera the
! dectlveneys I uncertain or depends on assumptions about operating procedurey,
‘1 ~ |dimatic conditions, etc., data should be Introduced to justify the acceptance of these

procedures. Clear details of when and how the mitlgation measures will be carried out

E N

i |hould be given,

Residual impacts are significant potential environmental impacts which will remain

afler mitigation measures have been applied. They should be stated and quantified

7‘ where possible. Residual impacts in local, regional or national terms should be

| described.

MONITORING:

e -

Monitoring is the shared responsibility of the Ministry of Environment and the

T ‘ Proponent.

Monitoring is the scheduled and unscheduled inspection that keeps a check on the
conditions imposed on the project or activity and makes sure that they are being

enforced, as well as checking on the quality of the effected environment in order to:

M a) improve environmental management practices

b) check the efficiency and effectiveness of the EIA process.

c) report the results

;
- An appropriate monitoring programme should be required for all approved proposals.
The main aspects to be covered include:

I- veritication of impact predictions

-~ — e
———

2- evaluation of mitigation measures




3- adherence to approved plans

4- compliance with the conditions of the Environmental License.

A programme to monitor any- potentially significant. residual environmental. impacts

should be proposed, including details of the proposed sampling regime,

The responsibility for ensuring that appropriatc monitoring takes place lies with the
Ministry of Environment, while the proponent shall be responsible for meeting the
costs.
. .

The monitoring obligations for an individual industry should only include the
parameters directly related to its own activities.

The measurement.-of environmental quality. in. general. should .be monitored by
independent authorities. Permit conditions may be changed or the permit may be

withdrawn based on the results of monitoring.

All operators of projects and activities must maintain a complete set of monitoring and
environmental records at all times and as required and specified by the applicable

permits.

.{ AUDITING
Auditing is the responsibility of the Ministry of Environment and/or its Consultants.
Auditing is a term used in EIA principally to describe the process that checks tor

compliance with the conditions of the environmental approval or license. It is a check

and an internal review of environmental management practices by the proponent.
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{inore nro twe main typos of audits relating to EIA!

i

I Impact Audits ; provide the basis for the evaluation of the accuracy and utility of

avironmental impact forecasts, londing to Increased effectiveness and efMclency of

flAs at technical and administrative levels.
.

1. Environmental Audits: checks made at regular intervals on the environmental

performance of a project during both construction and operation. The checks can

cover such aspects as compliance with environmental standards, implementation and

wecess of mitigation measures, response to emergency situations, and knowledge

among employees of environmental policy or guidelines.

Both types of audits have the potential to take EIA beyond its traditional project

confines to meet a wider range of principles to help achieve more sustainable forms of

't development.

- Operators of projects or activities :must allow auditors. from the Ministry of

Environment to conduct audits whenever they choose.

PART 4: ADMINISTRATIVE SUPPORT FOR EIA IN LEBANON

4.1 LEGAL AND ORGANIZATIONAL OVERVIEW

Past laws and Government institutions that have a direct bearing on the EIA process in

Lebanon can be summarized as follows:

[.aw number 21, dated 22 July, 1932

!
According to Article 3 of this law, certain industrial plants must be far from residential

areas, and the administration will decide in each case whether the distance proposed is

far enough to avoid any damage tQ those residents. Another category of industrial

14
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plants cannot be authorized unless appropriate measures are enforced to prevent

dangors and inconvenionco to nuurby rosidonty.

According to Artlele 7 requires surveys to determing whether the watery of an

industrial plant need to be treated ar not hefore they can be released into waterways,

the sea, sewers or lagoons, or whether they can be used tor irrigation purposes.
%

Law number 1119 dated 4 November, 1936

This law is much more explicit regarding authorizations whercin. the.type of .activity,

the power of the engines, the nature of the raw matertals and manufactured products,

———

etc. need to be looked into. ' 1

Law number 216 dated 2 April 1996 / Ministry of Environment

This law created the Ministry of Environment and stated that the role of the Ministry
of Environment is in "proposing legislation, coordination and oversight”. That puts the
Ministry in an excellent position to assume greater responsibility as time, experience,
legislation and finances allow. Article 2 section 4(b) specifically

states that the Ministry of Environment will determine the conditions for granting
permits to industrial, agricultural, quarries, ctc... as well as protection of the public

from existing industries and tacilities.

Ministry of Public Works / General Directorate of Urbanism

The Directorate of Urbanism is responsible for planning the development of cities and
villages in Lebanon. The Directorate of Urbanism has far reaching legal jurisdiction
over building permits, conservation of nature and agricultural land, land use, public
health, etc. The Directorate may refuse granting a building permit for environmental

reasons.

Ministry of Industry and Petroleum

Is responsible for granting industrial permits. However, no EIA has yet been

mtroduced into this Ministry's licensing process.



inistry of Water and Electrigity
ility for water resources in Lebanon that includes cleaning

¢ .
aars the primury responsib

aerways, conservation of underground aquifers, granting drilling permits, et
|

aaddition to its role in the fleld ol maintuining and improving agricultural production

1 Lebanon, this Ministry is still the primary caretaker of the forests of Lebanon. The

fIA Process allows the Ministry to strengthen its role of protecting agricultural land

nd natural resources.

12 BUILDING AN EFFECTIVE EIA PROCESS

To build an effective EIA process in Lebanon it is important to:

|. Have a solid legal basis such as the EIA Decree, which promotes EIA as an
important tool of sustainable development, and clarifies the responsibilities of the

Ministry of [invironment in the process of E1A.

7. Assemble an EIA Panel which will be headed by the Minister of Environment and

function as a national authority for environmental protection.

3- Establish an EIA Unit in the Ministry of Environment which will administer the EIA

process and prepare (he documents that are to be reviewed by the ETA Panel.

THE EIA PANEL

i

The GIA Panel is the national authority for environmental protection. It is headed by

the Minister of Environment with membership from various Ministries, professional

associations and NGOs. The qumber of members in the ELA Panel should be kept

small to allow for speedy processing of applications - a total of 6 to 8 members would

be ideal.

46
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The ETA Panel would have the following reapansibilities:

‘

a) controlling all activities with actual or potential impacts on the environment.
.
b) approving applications for projects and activities that may have potential impact on
the environment and therefore require an EIA.
¢) working toward prevention and mitigation of new environmental problems.
d) preparing laws, regulations and standards.

e) raising environmental awareness.

f) study international agreements and their importance to Lebanon.

4.3 THE EIA UNIT

The EIA Unit at the Ministry of Environment is a permanent body that is primarily
administrative in function and prepares all the documentation that is presented to the
ElA Panel.

The TIA Unit is in Fact a "Secretariat” of the FIA Panel without which the panel

would not be able to process all the applications for permits that are presented to it.

The EIA Unit is primarily an administrative unit whose activities are directed towards
the execution of the E1A process from start to finish.

The EIA Unit has two main tasks:

i- To control the environmental impact of proposed new activities by means of the

EIA Process and Environmental Permit.

47



2- To control the environmental impact of existing activities by means of monitoring
and enforcement of environmental permit conditions, by environmontal auditing snd by
revislan af onvirenmental permits and thelr conditlons,

However, to be able to perform their tasks in an efficient manner, and to comply with
the legal periods for screening, scoping, EIA review, issuing of permits, monitoring
and follow-up, the EIA Unit should be organized into the following sub-units or

departments:

1- Financial Department

2- Legal Department
3- EIA and Environmental Permit Department

4- Monitoring and Follow-Up Department

48
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Les Principaux polluants

L byt

Seuils maximaux tolérables

i
; Polluants
t 3
i S et pg/m )
: y gy PR
: ey
: T Dioxyde de soufre (S02) 75
oS UK g g
i . Dioxyde d'azote (NO2) 120
o g3 a5 SY
- Ozone (03) 100
0,50
. Monoxyde de carbone (CO) 10 000
\‘J,{ﬁ‘ ..L-...-{J‘ J)‘
. Poussiéres en suspension 120
St SN
- Fumées noires 50
NNIVIEE
- Plomb (Pb) 1.5
s
Formaldehyde 20
apsadle il
- Toluéne 3 000

o
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Les normes relatives A la nuisance du bruit

el idlazedl cul
Décibels (dB) ' Effet
S
140 douloureux
s
120 Trés fort & insupportable
Uy Yy e 153
100 Trés fort
or s
80 Moyennement fort
il J.uu'
60 Moyennement fort
5 il Jazen
40 Faible
20 , Trés faible
or ot
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Les normes q'émission des installations industrielles

U\—'*-."‘QL’\J—Q"“ CJL:I_,LJQCM\ u_u:.‘ﬁ\ aadl
gl i—)ﬁl..u-a}\ d—h\_u.“u-\

Polluants Seuils maximaux tolérables
Syl mg/m3 "
y C_r**" u.ai‘n penl}
Poussiéres totales 30
S
Carbone total 20
Oyt SN :
HCL S0
Loy STy S
HF 2
-‘Ju-‘-.*‘))—:w‘ M
Pb4+-Crt+Cu+Mn 5
' pags t AN 35 T
Nit+As 1
eI IS
Cd+Hg 0.2
i3t (S
SO, 200
oS %.{)I S
Dioxide de Carbone : - 7500
Oy S Sy oY
Chlore 9
s




b e ATt e b el e o

oy = () g
Composé Seuils Composé | Seuils
NTINURL gget] At KA g Ll
mg/m? my/m3
Acide Fluorhydrique (HIT) 2 Aluminium 10
&)*c")):-w‘ et “,-...a).\‘l\
Acide Chlorydrique (HICL) 7 Argent 0,01
Sy A8y e el ' il
Acide Nitrique 5 Arsenic 0,5
S s N o
Acroléine 0,25 Chrome ' 0,5
o SN . . S A
Acrylate d'éthyl 2,5 Cuivre - 0,2
Jeo RS ' ' e
Acrylate de méthyl 35 Etain 2
Ji 3 NS Adkail
Acrylonitrile 45 Fer 5
J;,-A,h,fﬁl\ ] - ag i
Ammoniac 20 Asbestos 0,5 T
PRI Py fibres/cc
Dioxyde de Titane 5 Beryllium 0,004
ottt 45,5l U . ¢rd
Chloroforme 50 Déméton (systos) 0,1
())j)ul;‘“ "’f"“’m
Chlorure de vinyl 1300 Dioxane 80
(momomére PVC) Sy
= 92 ))J)lg‘
Cyclohexane 1050 lode : 1
a\){\,\)&,.h 3,
Cyclohexanone S0 Nicotine 0,5
1 S AS o 5 |
DDT i Nitroglycérine 2
) NCTES RS -.'I‘F"fu')lzfd‘
ITAP 5 Chlore 3
Ly SASH




ki

v

b = (V) gy

SUBSTANCE SEUILS mg/m>
St 3 gl
Acétate r d'amylate 500
Mty e
Acétate de n butyle 710
J:l')‘ ) 3 -.'Jli:—dl
Acétate d'éthyle . 1400
J..p el
Acétate de méthyle 610
JE 92 et
Acétone 2000
O,:,J
Acroléine 0.25
s S
Acrylonitrile r 45
i S
Alcool n butylique 170
Slbiy o I8
Alcool éthylique 1900
IRER NP
Alcool méthylique: 260
el J 8
Ammoniac 20
S,
Aniline ' P 19
J———:L:;‘
Antimoine - poussiéres 0.5
QL) Vs
Aldehyle formique * 6
O
Benzéne (benzol) * 80
(Jyr=) i

o et et it =



Y = (V) gy Jpdr
SUBSTANCE NS my/me
P I 3 gl
Brome 0.7
A
Chlorobenzeéne (monochlorobenzénc) 350
(S Iy ot
Chloroforme " 240
(30
Chlorure de benzyle 5
JH s 13255 '
Chlorure de méthyle ~ 210
S 52 0005
Cyanure d'hydrogéne P 11
35 e ol v ot
Cyclohexanol A 200
I Sn NS
Céténe 0,9
o-dichlorobenzeéne " 300
OJHJ;)&" Y
p-dichlorobcnzénc 450
Py A0 SC
Dichloro 1-2 éthane 200
ol =Y=\ g, A5 U
Dichlorométhane 400
Olige 5 A U
Diisocyanate 2-4 de tolyde * 0,14
R
Epichlorhydrine P 19
JJJU)K#‘
Ethyléne chlorhydrine r 16
oM A A
6




Cj"-(\)p———‘). J g

Tétrachloroéthyléne
oAt 5

SUBSTANCE SEUILS mg/m
Bt | 3 yhril
Gaz de pétrole liquéfés (G.p.1) 1800
Jd Jy N e
Mercure (composés organiques). 0,01
(sl DS ) 5
Monoxyde d'azote . -__ 30
Y WK N
Nitrobenzéne r 5.
IS
Oxyde d'éthyléne 90.
' ors 25
p-phénylene diamine ‘ 0,1
o LAt
Phosgéne 0,4
O 33
Plomb 0,2
Wad
Pyridine 15
N
Sulfure de carbone - P 60
0 g SN A
Sulfure d'hydrogéne 15
o st )
Stibine 0,5
Stryréne (monométre, phényléthyléne) 260
N
Térébenthine 560
o=\
375
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SUBSTANCE SEUILS mg/m3
10 bnreal) 3 gt
Tétrachloro 1122 éthane 35
P
O VY YTy, S £
Tétrachlorure de carbone 65
r
3y SN 508 F
Trichloro 111 éthane ' 1900
Ol VA, S e S
Trichloro éthyléne 300
AW N SN
Xyléne (xylol) 435
ON S

Remarque

Les valeurs précédées par une (*)
Les composés qui peuvent &tre abs
lettre P

ne doivent jamais étre dépassées
orbés par la peau sont précédés de la

< (%) wavﬂlr__ﬂl“\aﬁjw\l-
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? L'FAU POTABDLE

!
| Cdasd el
A- PARAMETRES ORGANOLEPTIQUES.
Labdt Lot gt 1
couleur 15mg/1 , échelle Pt/ CO
VRV ‘
Turbidité 2 Unités Jackson
S
Odeur 0 (4 12° C) Taux de dilution :
M "y ' 0 (4 25° C) Taux de dilution :
- Saveur 0 (& 12° C) Taux de dilution
lal 0 (4 25° C) Taux de dilution
|
M
{
i
|
' 9
»

w W
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B- PARAMETRES PITYSICO-CITIMIQUES LN

RELATION AVEC LA STRUCTURE NATURELLE
DES EAUX. '
olall achall o5 Al Lidae (W INCRTER R
Température 25°C
r ' g
: pH 6.5-9
3y yoamsl 1
Chlorures 200 mg/ 1 Cl
230259
Sulfates 250 mg /1 SO4
AN
Magnésium 50mg/ | Mg
¢ nY
’T Sodium 150 mg/ 1 Na
2 '
Potassium 12mg/ 1K
¢ f
Aluminium Total 0.2mg/ 1 AL
(e
Résidus secs 1500 mg / 1 aprés dessication -
Ul Ll a 180°C
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l C- PARAMETRES CONCERNAN r LES SUBS FANCES -
! lNl)l‘ISlR.‘\lele‘, o
! N @uﬁfﬂ\:\ﬂbw\ulﬂ\
| Nitrates 50 mg/ 1 NO3
‘;J‘f.""“
Nitrites 0.1mg/1 NO2
I o
Ammonium 0.5 mg/ 1 NI
¢ '
Azote Kjeldhal 1 mg/ 1N, NdeNO2 et de NO3 exclus
QS oy ! ‘
Oxydabilité (ou KMnO4 en miliew 5 mg /102
acide) '
sl .
L Hydrogéne sulfuré non détectable organolepthuement
o SN e . G a2
Hydrocarbures dissous ou 0.0t mg/!
émulsionnés
RSN S S P S Ve
Phénols (Indice Phénols) 0.5png/1
Jrb
Agent de surface ( réagissant au 02mg/ 1 (lauryle-sulfate)
bleu de méthylénc)
e O, e Jetisdy et o
® Fer 02mg/1Fe
AgdJ
Manganése 0.05mg/ 1 Mn
oAzt
Cuivre 1 mg/ 1 Cu
pe
Zinc Smg/1Zn
IVl .
Phosphore 5mg/1P205
gy il
Fluor 07a15mg/1F
oyl _
Argent 0.01 mg/lAg
Ll
l | 3
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D- PARAMETRES CONCERNANT LES SUBSTANCES

1TOXIQUES
Paramétres
\;.{\):J\
Arsenic
g0
? Cadmium
S
Cyanures
3,53 Jar e
Chrome Total
¢35
Mercure
>
Nickel
Jg._-.\\
Plomb
: vy
Antimoine
‘ Oyt
Sélénium
¢ ke

Hydrocarbures Polycycliques
Aromatiques (HP.A):

_Fluoranthéne

A -Benzo(3,4) Fluorenthéne

-Benzo (1 1,12)Fluoramhéne

(VYY) ol 7

_Benzo(3,4) Pyréne

-Benzo(1,12) Péryléne

(1) o 27

-Indéno (1,2,3,cd) Pyréne

Y Pankd

_Benzo (3,4) Pyrene

(L) Iy

P N) EERRUEE S S sk
onsty

(Lary 0ty 0 07

(LYY ot e

LA 31 gl Lhkasad! ongn]

Limites de qualité
|3yl

50 pg /1 As

spg/1Cd

sopg/ 1 CN
sopg/1Cr

1pg/Hg

50 pg /| Ni

50 pg/ 1 Pb

10 pg/ 1 Sb

10 ug/ 1 Se

02ng/! (Total des 6 éléments)

0.01 pg/!
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E- PARAMETRES MICROBIOLOGIQUES
Lr J gt 9 S AP

Coliformes totaux / 100 ml
¢ AN gyt
Coliformes Thérmotolérants / 100 ml.
Nt LUt i S0
Streptocoques fécaux / 100 ml.
TR RWEA FRYCet]

Bactéries sulfito-réductrices / 20 ml.

S Wt (e-a
Salmonelles / 5 litres
ARSI ]
Staphylocoques Pathogénes / 100 ml. .
Lo et 8,8 it
Bactériophages fécaux / 50 ml '
Uas r_;\,:dl r‘:-L-
Entérovirus / 10 litres
oI
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[- PESTICIDES ET PRODUITS APPARENTES,
UWtaadt S pziadt g il

RN

Insecticides, herbicides, fongicides,

PCB, PCT
A il ey o sl ol
» Par substance individualisée
sauf pour: : 0.1 ug /1
s e il IS
- Aldrine
0.03 /1
o He
- Dieldrine 0.03 pg/1
ot
- Hexachlorabenzéene 0.01 pg/1
NI UT A R
* Pour le total des
substances mesurées: 0.5 ug/!
L.qri..jl -"j‘h C)“.J
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LIMITES DES POLLUANTS DES FAUX USKES
Udeadt ol U o 3 gk

A- Paramétres caractérisant la charge polluante

D)LJIU),.:\JJU,;J!.:,.;I)*JI

Température 30°
R
PH 6.5-8.5
iy yeaasdt Lt
h DCO (demande chimique en oxygéne) 150 mg /|
w_——:j)u L_Jl_..,g.“ L)t
DBO (demande biochimique en 50 mg /1
oxygéne)
g N Sy
MES (matiéres en suspension) 30mg/l
: RN PN :
Détergents anioniques ‘ 3mg/!
1 Ul ‘

N, B: Teneur en oxygene dissous >3 mg /1

St oS S ek
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11~ Lo substanaes Indésirables.

W ol

Parnmdtres
Hydrocarbures
IAS 3
Phénols- -
Jyd
Cyanure*
3,5 Lt ol
Sulfates
CH P |
Nitrates
Az
Sulfures
sy
Fluorures
20
Nitrites
oy ol

- NMétaux lourds totaux:

- Chrome
ts A
- Cadmium
. £oer2 S
- Plomb
Pl
- Mercure
el
Arsenic
&M
Zinc
& )
Argent
Lol
Etain
il
Aluminium
el
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Seulls mg /1
5

0.5
0.1
250

45

15
10

15

0.1

0.2

0.05
0.5
15
0.1

0.1
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EAU DE BAIGNADE

f\wv:..a‘}l o,
Paramétre Valeur guide | Valeur limite
gt @G Lt Yl Lo
Coliformes totaux / 100 ml 500 10 000
£ S g e
Coliformes fécaux/ 100 ml - 100 2 000
Ul p ) i S
Streptocoque fécaux / 100 ml 100 ---
AR TR FRAON
Salmonelles / 1 | -== 0
Wi L
Enterovirus / 10 | --- 0
29 AN
pH - 6-9
Y guaamdt Lt
Coloration pas de changement
anormal de la
oyl couleur
. o g ol s s Y
Huiles minérales mg /| ) --- pas de film visible a la
surface de l'eau et
Landl o absence d'odeur
WYy s Yoy
1
Phénols mg/1 aucune odeur
J il spécifique
¢ <0.005 <0.05
120 0, Y
Trans;ﬁarence en m 2 1
LU
Oxygéne dissous % saturation Op A 80-120 ---
Jrdt oS WY S 1
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EAU DE BAIGNADE ( suite)

Paramétre Valeur guide Valeur limite
Résidus goudronncux et matiéres absence
flottantes (bois, plastiques, bouteilles,
etc...)
LWt yadly U it LU
Ammoniaque mg / I; Azote total; a analyser lorsqu'il
Nitrate et phosphate y a tendance &
['eutrophisation
des eaux

el yo s Lodie Lpard)

Sl ity 2 20l oy gy Sl

Substances tensio-actives réagissants au Pas de mousse
bleu de méthyléne <03 mg/l persistante
REERUN I3 POV R R WU ik, 3y pre
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Annex 3: SUGGESTED LIST OF PROJECTS/ACTIVITIES
FOR WHICH EIA IS MANDATORY

A. CRITICAL ENVIRONMENTAL PROJECTS

I.  AGRICULTURE
- Land development for agriculture purposcs not less than 40 hectares
- Agricultural programmes necessitating the rescttlement of 20 familics or more

2, AIRPORT . .
- Construction of all airports or airstrips as well as cnlargement of existing facilitics

3. DRAINAGE AND IRRIGATION
Construction of dams and man-madc lakes

Drainage of wetlands
Irrigation schemes

4. LAND RECLAMATION
-~ Coastal land reclamation
- Dredging of bars, cstuarics

5. FISHERIES
-~ Construction of fishing harbours
- Harbour expansion
- Land based aquaculture projects

6. FORESTRY . -
~ Conversion of hill forest land to other land usc
- Logging or conversion of forest land to other tand usc within the catchment arca of reservoirs

used for water supply, irrigation or hydro-power generation or in arcas adjacent to forest,
wildlife reserves
- Conversion of wetlands for industrial, housing.or agricultural usc

7. HOUSING
— Huwman settiement development projects
- Housing development

8. INDUSTRY
- Chemical Wicre production capacity of cach praduct or combined products is
greater than 100 tonnes/day
- Petrochemicals All sizes or raw malteriats requircments of 100 tonaes/day or more
~ Non-ferrous Smelting:  Aluminium - all sizes
Copper - all sizes _
Others - producing 30 tonnes/day and above
- Non-metallic Cement
Lime - 10 tonnes/day and above burnt lime rotary kiln or

50 tonnes/day and above vertical kiln
- Iron and Stecl
- Shipyards
- Pulp and Paper

o
o
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INFRASTRUCTURE

~ Construction of hospitals

Industrial estate deveclopment
Conntruction af roucn nnd highwnys
Construelion of new lewnshipy
Construction of railways

i

b

PORTS
~ Construction of ports _
- Port expansion involving an increase of 25% or more in handling capacity per year

MINING ‘

- Mining and processing of mincrals in arcas where the mining lcasc covers a total arca in
cxcess of 10 hectares

- Quarrics

~ Sand dredging

PETROLEUM

~ Oil and gas ficlds

~ Construction of off-shore and on-shore pipclines

~ Construction of oil and gas scparation, processing, handling, and storage facilitics

-~ Construction of oil refincrics

- Construction of product depots for the storage of petrol, gas or dicsel which are located
within 3 kilomeltres of any commercial, industrial or residential arcas

POWER GENERATION AND TRANSMISSION

— Construction of stcam gencraled power stations
— Dmms and hydro-clectric power schemes

- Construction of combined cycle power stations
~ Construction of nuclear-fuclled power stations

— Ercction of power transmission lincs

RESORT AND RECREATIONAL DEVELOPMENT

-~ Coustruction of coastal resort facilitics or hotcls with more than 40 rooms
- Hill top resort or hote! development

- - Development of tourist or recreational facilitics in national parks

WASTE TREATMENT AND DISPOSAL
— Toxic and Havardous Waste

— Construction of incincration plant

~ Construction of rccovery plant (ofT-site)
Construction of wastcwaler (reatment plant (off-site)
Construction of sccurce landfills facility
Construction of storage facility (off-silc)

~ Municipal Solid Waste
- Construction of incincration plant

- Municipal Scwage
~ Conslruction of wastcwaler treatment plant
- Construction of marinc ontfal

WATER SUPPLY
- Construction of dams impounding rescrvoirs
- Groundwater development for industrial, agricultural or urban water supply
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3 - Decision to remove “designated” status from an arcn designated for wildlife conscrvation and
‘ management
- Construction of composting plant
- Construction of recovery/recycling plant
- Construztion of municipal solid wastc landfill facility
- Construction of wastc depots

- Dccision of Policy actions on:
- Wildlife conscrvation and management;
- . Forest conscrvation and management;
- Watcrshed conservation and management;
= Commercial exploitation of fumng and flora,

ENVIRONMENTALLY SENSITIVE CRITICAL AREAS

Allarcas declared by law as national Apnrks, watcrshed reserves and sanctuarics
Arcas with potential tourist value

Arcas which constitute the habitat ol any endangered or threatened specics of indigenous wildlife
(Flora and Fauna)

Arcas of unique historic, archacological, or scientific interest

Areas which are traditionally occupicd by cultural communitics

Arcas pronc to natural disasters (geological hazards, Moods, rinstorms, carthquakes, Lindslides,
cte.)

Arcas pronce to forest or undergrowth fire

Hilly arcas with critical slopes

Arcas classificd as prime agricultural land

Recharge arcas of aquifers

Water bodics characterised by onc or any combination of the following conditions:

- Tapped for domestic purposcs;

- Within the controlled and/or protected arcas:

= Which support wildlife and fishery activilics.

Arcas characterised by onc or any combination of the following conditions:

= With primary pristine and dense growth:

- Adjoining mouth of major river system:;

- Near or adjacent (o traditional fishing grounds;

= Which act as natural bufTers against shore crosion, strong winds and storm Mloods.

This list to be considered at the May meeting,

The list is to be reviewed periodically by Mol: in light of the working of the system,




SLEERERRY 2 s

a8 o

ST - R A o - o T - .
Ak 2t K Fe S e N o P ’ DGR N bt b - PR

Annex 4 :EIA CASE STUDY

Design 6f an Integrated Solid Waste Management Scheme for the
“Green” Town of Lebanon

1- BACKGROUND INFORMATION ON GREEN TOWN:

The Municipality of Green Town is trying to improve the solid waste management situation
of the town and is ambitious to become the tidiest municipality in the country.

In 1995 a project was designed for integrated waste management in the Green township and
its environs. The prOJect to be 1mplemented whenever ﬁmds become available.

The objective of the project is to improve the- ef’ﬁmency of the waste collection system and
street sweeping operation, as well as guarantee adequate treatment of collected solid
wastes, leading to a clean town and improved public health. - -

Basic data on the existing situation for the project area is presented here below:

- Climate: typically Mediterranean with warm, dry summers and wet, cold winters .

- Rainfall: 500-600 mm per year (October to April).

- Temperature: Maximum 40-44° C., Min. below freezing (-10°C).

- Elevation: 900 to 1,100 meters from the sea level.

- Soil: predominantly clay, lacking organic material.

- Population: 125,000

- Solid waste characteristics: - organic material: 62%

- density: 221.2 kg/m3
- heating value: 2200-3200 Kcal/kg

- S. Waste collected: 45 tons/day (18,000 tons/yr)

- S. Waste generated: 52-55 tons/day

- Cost of SW collection and street sweepings: $22/ton (no overheads).

- Water resources: two permanent streams and many wells.

- SW storage containers: 50% of the population is served with 1.5 m’ bins. There
exists a few litter baskets on the streets.

- Domestic level waste separation is not practiced.

- Final disposal of SWs: collected wastes are open dumped in a 2.2 ha site, near the
town,

- A new landfill site of 8.6 ha is purchased by the municipality.

- Recycling: glass, paper and plastic recycling plants are available in the project
area, but the collection of recyclables is not organized. At the dump site,
scavengers pick what they want. .



2- ALTERNATIVES FOR THE MANAGEMENT OF SOLID WASTES

Four scenar:os have been developed for the treatment of collected refuse in the Green town
and its environs. Charts 1, 2, 3, and 4 accompanying the discussion provide supplimentary

clarifications.

Scenario-0 represents the present situation. An important characteristic of this scenario is
that only half of the population is covered with large size containers and about 15% of the
waste in the town is not collected due to inadequacies of the collection system. The

collected refuse is open dumped in a poorly managed site.

(in metric tonnes per day)

i | B
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Scenario-1 represents an upgraded version of the present situation. The collection system
is to be improved with the purpose of covering most of the city with the collection system in
order to minimize private illegal disposal. Dumping at the present site is to be ended.
Collected refuse is to be disposed of in a new sanitary landfill. The new landfill will include
acceptance and control of waste to be landfilled, upgraded management of the site (e.g.
compartments, reduced tiphead, compaction), adequate environmental protection measures

and regular coverage of waste.




{In matric tonnes par day)

improved | A
collection 5
50.3
Sanitary
N landfill
50.3

In scenario-2 the collection system is to be extended with a separate collection of organic
wastes. The organic waste is to be_composted in a composting plant. The compost is to be
marketed and used in agriculture as a soil conditioner. Some oversized material emanating
from compost refinement is to be landfilled. In general, this is 5 to 10% of the input of the
composting plant. The remaining fraction of the domestic waste is to be landfilled.
Mechanical separation of organics from mixed waste may be an alternative for separate
collection. This generally results in a poorer quality of compost. When aiming at using
compost in agriculture, separate collection enables production of the highest quality
compost. In several cases the highest quality is not required. The feasibility of composting
material from source separation or from mechanical separation depends on the demands of
the clients with respect to compost quality and the price they are willing to pay for the
product. With respect to source separation of organic waste, the advantages of a better
compost quality should be weighed against the disadvantages of a higher and more
expensive logistical effort.




{in metric tonnes per day)

£

v

Separate
collection _
50.3

Sanitary
landfill

———P 28.0

In Scensrio-3 Separate collection ‘and biowaste composting is also included. Instead of
being landfilled, the remaining fraction of domestic solid waste is to be treated in a
separation - plant or materials recycling facility. Valuable materials like paper, glass, metals
and plastics are removed and sold. After separation, the remaining material is to be
incinerated. Energy produced can be sold to nearby industries or to the electricity grid.
Slags can be marketed and used as construction material, e.g. in road construction. Fly ashes
and sludge from flue gas treatment are to be landfilled.

The scenarios are developed in such a way that, apart from being separate alternatives, they
can also be seen as intermediate phases to reach the most preferred alternative. From a
financial viewpoint and based on acceptance by the general public, it is desirable to
gradually optimize waste management. That is, start with scenario 1 and within a decade

reach scenario 3.

The philosophy behind the different scenarios is as follows. The first aspect to optimize is
collection. It is obvious that waste that is not collected can not be managed. The second
aspect to optimize is landfilling. In all scenarios a certain amount of waste needs to be
landfilled. Therefore, in all scenarios, a sanitary landfill is required. The next aspect to pay
attention to is recycling. In case of domestic solid waste from Green town, the fraction of
organic material is very high (62%). Therefore, treatment of this fraction and production of
compost result in a very high reduction of the amount of waste to be landfilled. The
remaining waste contains items of some value. Separation of these items may generate
income but also results in a further reduction of the amount of waste to be landfilled. Finally,
incineration of residues can be considered to reach the highest possible reduction of waste
to be landfilled.
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(in metric tonnes per day)

A
“
N
Separate
collection
50.3
Separation
26.4
Inciniration
17.3
16 v 2
Sanitary
1 landfill
3.7

3 ASSESSMENT OF THE ENVIRONMENTAL ASPECTS OF THE ALTERNATIVES
(SCENARIOS)

Assessment of several environmental aspects are discussed here below and the results are
summarized in a table at the end of this chapter.

3.1 Health Impact

Public health is mainly influenced by the possibilities of contact with untreated waste or
leachates from untreated waste. These situations occur when waste is abandoned in cities or
rural areas at places frequently visited by people or when waste is lett at places where
contact with water supplies is possible. Health risks are mainly reduced by optimizing the
collection system. Special attention should be given to introduction of separate collection
schemes. Biowaste in separate containers in kitchens or streets should be removed at regular

. intervals to minimize related health risks.

Contact with waste at dumping sites might also influence public health. This problem can be
tackled by preventing the general public from entering the landfill site and by regularly
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covering the waste with earth, Thus the scenarios 1, 2 and 3 are all an improvement to the
present situation. This improvement is indicated with a (+) sign in the summary table.

3.2 Soil and Water Pollution

Soil and water pollution occurs at places without conditions for interception of seepage
water (leachate). These conditions do not exist at places where waste is abandoned. In
landfill sites, the conditions for interception of leachate are determined by the soils and
gradients in the groundwater head. Clay soils in general, as present in the area around Green
town, supply good conditions for the interception of leachate.

Scenarios 1, 2 and 3 are all an improvement to the present situation. Tlns is indicated with a
(+) sign in the summary table.

In a well managed composting plant, no surplus water is produced. In the climatic
conditions of Green town, for optimal processing a shortage of water is expected. When
composting is carried out on an impermeable floor, no soil or water pollution can occur.
Scenarios (2 and 3) including composting reduce the amount of waste to be landfilled and
thus the risk of soil and water pollution caused by the landfill site. The same applies for
incineration. Scenarios 2 and 3 are indicated with an additional (+) sign in the summary
table.

3.3 Air Pollution

[n general, waste causes odor problems. These problems occur prior to collection and at the
disposal site. Improvement of waste collection tackles the first aspect. Research has shown
that odor problems at landfill sites are mainly caused by the tiphead. Reducing the tiphead
and regular covering of . tresh waste w1th earth, in other words sanitary landﬁll practlce

reduce the odor problems, ' . '

In_waste treatment plants, unloadmg areas where fresh waste is deposnted is the main cause
of odor problems. These areas can be covered and ventilated to reduce the problem.
Uncontrolled emission of process air from composting plants also results in odor problems.
These problems can be tackled by applying suction aeration or aeration in closed buildings
and treatment of the process air in a biofilter.

If waste ‘matter’ dlsposed of in landfills, anaeroblc condmons will develop In these
condmons landfill gas is produced Uncontrolled emission of landfill 8as enhances the
‘vreenhouse effect. Moreover methane and halovenated hydrocqrbons present in the Iandhll.
gas cause destruction of the ozoné layer. Furthermore uncontrolled emission of metham
creates a risk of explos:ons or fire. Part of the landfill .gas can be omdrzed ina well
constructed top cover, thus reducm" the emission of landfill gas. Landfill gas extraction and
trearment in a flare or utilization plant (e.g. gas engine) may further reduce the landfill gas
emission, Scenarios 2 and 3 provide this alternative,



Incinerated waste is mainly converted to flue gases. Although these gases are treated and
purified, a certain emission of pollutants is unavoidable. This negative aspect is indicated
with a (0) in the summary table.

-

3.4 Nuisance

Nuisance may be caused by waste piled up in the streets or other places or by windblown
litter. Waste piling can be minimized by optimizing the collection system. Windblown litter
contains mainly light materials like plastics and paper. It especially occurs in dry windy
areas. Windblown litter can be prevented by regular covering of waste at the landfill site.

Scenarios 1, 2 and 3 all are an improvement to the present situation.

Another source of nuisance are birds, vermin and fire at landfill sites. The presence of
organic material and its accessibility attract a lot of birds and vermin. Vermin are mainly
rodents like rats and insects like flies. The presence of birds and vermin at landfill sites can
be reduced by regular covering of the waste, thus making it inaccessible. Fire can be started
by biological degradation of organic material in the landfill. Through biological activity heat
is produced. The temperature can rise to a point where chemical processes take over. The
process can then be accelerated and move through the waste along 'channels'. When one of
these 'channels' reaches oxygen rich conditions, e.g. near the surface, spontaneous outbursts
of fire can occur. Covering the waste with earth reduces the availability of oxygen.

Visual impact is another aspect of nuisance. It can be reduced by preventing litter, piling in
the streets and illegal dumping. The visual impact of a well managed sanitary landfill is less
than that of a poorly controlled dumpsite. Visual impact of waste treatment plants in general
is equal or less than that of industrial plants. When sited in industrial areas, the visual impact
is regarded to be low.

[t can be concluded that, with respect to nuisance, Scenario 1 is an improvement of the
present situation. In Scenarios 2 and 3, the amount of organic material to be landfilled is
also reduced. This results in a further reduction of nuisance risks.

3.5 Recycling, Reuse and Reduction

Reduction of waste results in a reduction of all environmental aspects related to the final
disposal of the waste. Due to recycling and reuse waste is not only prevented from final
disposal, but also results in a saving of raw materials required for production of
commodities. Thus also the environmental impacts related to the production of raw
materials and commodities are reduced.

Scenario -1 does not result in an improvement compared to the present situation. In Scenario
2, recycling, reuse and reduction improved. The highest level of recycling, reuse and
reduction is reached in Scenario 3. '



3.6 Summary on Environmental Aspects of the Scenarios

The results of the assessment of the environmental impacts are summarized in the following
table. Scenario 0 is used as a reference, meaning that all impacts in the present situation are
given & fictitioun valug of 0 (zoro). Improvoments to the prosent situation are given a value
+ (plus) or ++ (double plus) in case of a bigger improvement. At the end of the table, the
total score for each scenario is given. In this case, each aspect is given equal weight. The
outcome may change when distinct aspects are weighed differently.

Comparison of Scenarios

Scenarios

Aspects 0 1 2 3
- Health impact 0 + +
- Soil and water pollution 0 + ++ ++
- Air pollution (odor, emissions, 0 + + 0
landfill gas,wind borne particles,
etc.)
- Nuisance (litter, vermin, piling 0 + ++ ++

on streets, etc.)
- Recycling, reuse and reduction 0 0 + ++

Total score 0 4 7 7

From the table above, it can be concluded that all scenarios result in an improvement of the
present situation. Scenarios 2 and 3 show the biggest improvement. With equal weighing of
all environmental aspects, no significant difference can be found between scenarios 2 and 3.

4 SELECTION OF THE MOST PREFERRED ALTERNATIVE (SCENARIO)

In addition to the assessment of environmental aspects of alternatives, there is the need to
observe the economic feasibility of the alternatives. Because, eventually the community will
pay for the solid waste management costs, and there is a need to asses if this is feasible.

4.1 Operational Cost

The total cost of each scenario is determined by the operational cost of technologies applied
within the scenario and the amount of waste treated by means of these technologies. The
operational cost for each technology largely depends on the environmental and safety
standards, but also on climate, population density and socio-economic situation, that are
applied or occur in the country.
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For the cost calculation of each scenario, the following average cost for different standards
is considered.

MSW treatment cost in USS per tonne

Treatment Netherlands, Germany Other EU Eastern Europe
and Denmark countries

Collection* 50-80 50-80 20
Landfill 70 40 10
Separation 30 20 18
Composting 60 30 15
Incineration 125" . 60 60

* high figures relate to separate collection

Taking into account the present waste treatment cost, it seems justified to apply in Lebanon
cost levels applied in Eastern Europe. For Green town, the present operational cost level is
approximately US$22/tonne of SW including collection and open dumping. It is estimated
that the cost level of improved collection alone will be about $20/tonne. Separate collection
will raise the cost level to approximately $35/tonne. Sanitary landfilling will cost $10/tonne.

_Separation: $18/tonne. Composting: $15/tonne. Incineration: $ 60/tonne.

Based on these cost levels, the annual waste management cost for each scenario is
calculated and summarized in the following table:

Treatment cost in US$ per year (based on 18,000 tonnes/year)
. Scenarios
Treatment 0 1 2 3

Collection ? 360,000 630,000 630,000
Landfill ? 180,000 100,000 13,000
Separation - - - 170,000
Composting - - 128,000 128,000
Incineration - - - 380,000
Total cost 304,000 540,000 858,000 1,321,000

From the above table, it can be seen that the total cost of scenario-1 is about 75% higher
than the present waste treatment cost. Implementation of scenario-2 would increase the
present cost with a factor 2.5. Scenario-3 would be more than quadruple the present cost.

4.2 Suitability of Technologies

With respect to the prevailing climatic and geographical conditions, sanitary landfilling of
waste can be regarded as an environmentally acceptable method for final disposal. Sanitary
landfilling is practiced all over the world and can therefore be regarded to be suitable for
Green town as well. '
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The content of organic material in the waste of Green town is relatively high. Therefore, the
most suitable method for reduction of the amount of waste to be landfilled is treatment of

organics in the waste. With respect to the local climatic conditions, the soils in the area of
Green town could very well use some soil conditioner in order to improve the water uptake
and uphold. Compost produced from organic solid waste is a very good soil conditioner.
Aerobic composting of organic waste has been practiced in many countries with different
systems. Undoubtedly, it will be possible to select a suitable composting technology for
waste treatment in Green town.

It is advisable to carry out a pilot project in order to generate information on energy and
mass balances and especially the need for water addition for optimal process conditions.
This will enable an optimal full scale process design. Anaerobic fermentation is a relatively
new alternative technology. Full scale experience is limited and, in general, the technology is
a lot more expensive than aerobic composting.

4.3 The Most Preferred Alternative

Based on the local situation of Green town, Scenario 2 is the most preferred alternative.
Scenario 3 hardly improves the environmental aspects, but raises the cost to a level that
cannot be accounted for in the present situation, that is, the community can not bear the
costs.

Implementation of Scenario 2 can however not be carried out on short notice. It is necessary
to gradually increase the cost level in order to be able to find the necessary financing.

It is therefore recommended to consider implementation of Scenario 1 as soon as possible as
a first stace to eventually reach Scenario 2. It is also recommended to simultaneously carry
out a pilot scheme for separate collection and composting of biowaste combined with a
public awareness programme. -

This pilot project will generate more detailed information on local aspects of separate
collection and composting. This information is required for optimal system design. In order
to improve public acceptance, a pilot collection scheme should always be combined with a
pilot composting scheme. Landfilling of separately collected biowaste should be prevented.

* K Kk ok %

* 1t should be remembered that, site selection of the solid waste treatment complex also needs

assessment of environmental aspects, which usually is carried out by map overlay technique.

In general, conflicting aspects should be considered in siting the treatment facilities. With
respect to transport cost, a location close to the waste producers is preferred. With respect
to possible nuisance, a location remote from the public is better. For marketing of waste
treatment products (e.g. compost, energy) a location close to the client is preferred. These
criteria, along with others like financial and geo-hydrological aspects and visual impact,
should be carefully weighed for determining the site of a waste treatment complex.




A possible Incineration plant can best be located close to industrial activitles that require
heat and power. A location close to one of the industrial zones is preferred. Incineration is
not necessarily carried out in a plant built exclusively for Green town. Waste from other
regions can be contracted for incineration in Green town. On the’ other hand, it is also
possible to make a contract with an incineration plant located elsewhere and transfer the
wastes from Green town to this plant. The rolated cost for transfor and transport can bo
balanced by lower incineration cost caused by economies of scale in a large incineration
plant.
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