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0. Executive Summary

Lebanese rivers and their surrounding areas are in part extremely polluted. Some of the rivers
and river landscapes have already disturbed for ever by human activities.

Not only urban waste water effluents poliute the rivers themselves; also the river banks and
the surrounding areas are often polluted or disturbed.

Since there is no treatment of liquid effluents from industry or of sewage from settlements in
most areas of the Lebanon, the majority of these effluents are discharged ore used for
irrigation. Due to this practice, large area of the Lebanese water bodies and also some of the
plants irrigated with this water are polluted. From both there is a high risk for the Lebanese
population.

Upon arrival of the consultant, various possibilities for the final Terms of Reference where
discussed with the MoE, CDR and SIU #3. In light of Fichtner’s experience with similar
projects in different countries around the world changes to the existing ToR where proposed
and discussed with the MoE and SIU #3. H. E. the Minister of Environment and his Advisers
agreed to those changes in a meeting held on March 13" 98,

With the aim of changing this situation in future, the Ministry of the Environment together
with the Sector Implementation Unit {SIU#3) have agreed on the following objectives:

Preparation of guidelines for the management of Lebanese rivers (Volume One)

Preparation of Terms of Reference for an engineering program for the implementation of
these guidelines and for an in-depth program for the remediation of Lake Karaoun and
the upstream Litani River. (Volume Two)

Due to a new project financed by Sweden for the management of Lake Karaoun, it was agreed
in another meeting to include Nahr Ibrahim instead of Lake Karaoun in the Terms of
Reference.

This staged program prepared by Fichtner will enable all facets of river protection to be
prepared and approved.

During a site evaluation the consultant familiarized himself with the general situation of
Lebanese rivers.

During this site visit it was found at all visited rivers that the environment in the surrounding
areas is seriously disturbed by human activities.

Discharge of waste water from industry and settlements, houses and factories on river banks,
waste disposal, stone quarries and agricultural used land close to the rivers are some of the

main reasons.

Pictures from some of the hot spots at Nahr Ibrahim , Nahr el Kalb, upper Litam and Lake
Karaoun can be found in chapter 3 of this report.
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The evaluation of existing laws and standards and discussions with various authorities and
NGOs shows that:

The institutional responsibilities for river protection and management overlap between
national, regional and local authorities,

There is an institutional deficiency in river management,
There is a lack of national and regional land use plans,

Many different sector-specific, national plans have already been developed but are not
guided by any national or regional plan.

Except for the MoFE Decision No. 52/1 dated 1996 no other regulations, decrees or laws
exist for the protection and remediation of rivers.

No guidelines are available concerning urban waste treatment.

These facts allow the following conclusion to be drawn with regard to existing laws and
regulations:

There are presently no laws or regulations concerning the protection and remediation of rivers
in the Republic of Lebanon Since river protection cannot be focused exclusively on water
quality - although this is one of the most urgent issues — general regulations covering all
aspects of river protection should be prepared.

During this mission guidelines as a basis for regulations have been prepared for the protection
and remediation of the Lebanese rivers and river landscapes.

The first guideline with the title

“Guideline for the protection and remediation of rivers and river
landscapes in the Republic of Lebanon”™

forms the basis for all future activities.
In the second guideline, entitled

“Guideline concerning urban waste water treatment in the Republic of
Lebanon”

together with the MoE Decision No. 52/1 guidelines concerning urban waste water treatment

have been developed on the basis of the EC Council Directive of May 21, 1991
(91/271/EEC).

(1]
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Based on the above guidelines and on the findings of the site visits, various discussions and
investigations Terms of Reference for:

“Consultancy services for river protection and remediation in Lebanon-
remediation of the Nahr Ibrahim and upper Litani River area”

have been prepared.

This Term of Reference cover, starting from the existing situation, all aspects of river
protection and remediation, and can be approved and implemented over two stages within 14
month.

The following scope of services is included in the Terms of Reference:

Phase 1 :

e baseline survey of the project area and its rivers

e elaboration of a river pollution map with river characterization concerning flow and
quality

e implementation of an inventory of landuse and computerized waste water discharge
register

e elaboration of a staged program for river protection and remediation

Phase 2 :

. development of an in-depth engineering and training program for the remediation and
protection of selected areas (Nahr Ibrahim and upper Litani River)

. detail site evaluation and investigation of the selected area
. deterinination and execution of individual remediation subprojects including;
e feasibility design
» preparation and evaluation of tender documents
e assistance during contract negotiations
s assistance and training of MoE’s personnel.
Also included in the Terms of Reference is a form of agreement with articles and conditions

of the agreement for the provision of consulting engineering services and other general
information.
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1. Background and Objectives
Human activities are degrading the environment and the quality of life in rivers and
river valleys all over Lebanon. The rivers and their surrounding areas are in part

extremely polluted. Some of the rivers and river landscapes have already been
disturbed for ever by human activities.

Not only the rivers themselves are polluted by urban waste water effluents from
industry and settlements; the river banks and the surrounding areas are often polluted
or disturbed by waste disposal, stone quarries, buildings and extensive agriculture.

Since, at the present time, there is no treatment of liquid effluents from industry or of
sewage from settlements in most areas of Lebanon, the majority of these effluents are
either discharged into surface waters, coastal waters, the subsoil or used for irrigation.

Due to this practice, large areas of Lebanon's water bodies are polluted.

With the aim of changing this situation in future, the Office of H.E. Minister of the
Environment, Mr. Akram Chehayeb, and the Sector Implementation Unit (SIU# 3)
have agreed on Terms of Reference for a project for the:

Preparation of Guidelines for the Management of Lebanese Rivers and for the
preparation of Terms of Reference for a program for the implementation of these
Guidelines as well as for a program to environmentally remediate L.ake Karaoun
and the contributory upper Litani River in the Bekaa Valley.

The objectives of this project are:

1. To formulate general guidelines for the management of lLebanese rivers. These

guidelines are to be used as basis for a governmental decree to environmentally

remediate and manage the Lebanese rivers

To prepare Terms of Reference for an engineering program for the implementation

of these guidelines for Lebanese rivers and the implementation of a river

classification as well as a computerized waste water discharge register

3. To prepare Terms of Reference for an in-depth engineering program which should
result in recommendations and projects for the remediation of Lake Karaoun and
the upstream Litani river as a case for the environmentally remediation of one of the
most polluted areas of Lebanon

)

This three-stage program will enable all facets of river protection to be prepared and
approved.

Due to a new project, which is funded by Sweden, the Lake Karaoun will not longer
form part of this project. As agreed with the MoE, the Nahr Ibrahim river valley shall
be investigated instead of the Lake Karaoun. Case studies for a typical area with
settlements, industry and agriculture (upper Litani) and for a more rural area (Nahr

Ibrahim) should be prepared to indicate possible solutions for t-he remediation of other
Lebanese rivers.
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2. Development of a River Protection and Remediation Program

The Consultant from Fichtner on behalf of the Transtec/Fichtner Consortium for
SIU#3 arrived in Beirut on March Sth, 1998 and immediately started work. First of all,
various possibilities for the "Protection and Remediation of Rivers and River

Landscapes in the Republic of the Lebanon” were discussed with the MoE, CDR and
STU#3.

In the light of Fichtner's experience with similar projects in different countries around
the world, especially in Eastern Europe, a few changes to the existing Terms of
Reference were discussed and finally agreed upon at a meeting, held on March 13th,
1998 with H.E. Minister of the Environment, Mr Akram Chehayeb, and his advisors,
Dr. Talal Chartouni and Mr. Zahi Abou Mansour. These Terms of Reference are
attached in Annex 1 of this volume.

As explained in chapter | of this report, the Nahr lbrahim river valley shall be
investigated instead of the Lake of Karaoun Basins.

The advantages of this program are that all aspects of river protection and remediation
can be implemented and approved over three stages within a given time frame. These
stages are:

l. The existing guidelines have to be supplemented by guidelines covering general
aspects of river protection.

2. These guidelines will be implemented in the second phase. This shall be seen as a
Masterplan during which in a first step the consultant has to define sampling points,
the method of sampling, and quantities and parameters which have to be analysed.
Also the existing maps have to be improved and updated by the consultant. During
this phase, the quality and flow of the main Lebanese rivers (around twenty) will be
measured and evaluated according to the sampling and analysis procedures defined
by the Consultant and a river pollution map with a classification of pollution
established according to standardized methods for classifying river water qualities.
A table which shows possible classification criteria can be found an Annex 5. In
additionj, the main elements that constitute a river landscape will be analyzed and
classified, an inventory of land use will be prepared and a computerized waste water
register of all relevant wase water discharges will be set up.

MokE’s personnel will be trained and during this training period, the collection and
evaluation of data will form an integral part for the work.

A phased program for the protection and remediation of Lebanese rivers will be
developed, the costs for short, medium and long-term scenarios will be estimated
and MoE personnel will be assisted and trained in drawing up a program for all
aspectes of River Protection and Remediation. In order to do this a series of
specialized and intensive training courses will be included in Phase 2.

3. As case studies for typical Lebanese rivers landscapes an in-depth engineeering
program for two selected areas (Nahr Ibrahim as a rural area and the Upper Litani
River as an area with settlements, Industry and agriculture)} will be developed on the
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basis of the guidelines and the work accomplished in stage 2. This engineering
program will lead to recommendations and projects for the remediation of Nahr
Ibrahim and the upper Litani River. During stage 3. a detailed site evaluation of the
project area together with the catchment area must be carried out and the program,
formulated in 2, must be approved. The individual remediation projects, including
cost estimates, ecological and economic feasibility, preparation and evaluation of
tender documents have to be handled. In addition to these remediation projects,
further necessary projects for implementation by the dischargers in industry and the
communities have to be formulated and the dischargers assisted with regard to
process selection. MoE personnel will be assisted and trained in the formulation of
regulations/decrees, in the approval of permitting documents and in the formulation
of licenses for discharging waste water as well as for constructing and operating
was.e water treatment plants.

This program will ensure that guidelines can be developed, together with additional
measurements and investigations implemented in a river management master plan
and approved for the remediation of one of two typical areas in the Lebanon.

3. Site Evaluation

The Consultant visited several rivers in L.ebanon to familiarize himself with the general
situation of Lebanese rivers.

It was found at all visited rivers (Nahr El Kalb, Nahr Ibrahim, Nahr Antelias, Nahr
Beirut and The Litani River) and at Lake Karaoun that the environment in the
surrounding areas is seriously disturbed by human activities: The major environment
disturbances can be summarized as follow

e Settlements and industry discharge their waste water and sewage into the rivers
without any form of treatment,

e Houses and factories can be found close to the banks of all the visited rivers
without any consideration for the landscape and nature conservation,

e lilegal waste disposal and dumping sites can be found along all the rivers
(leachate from these wastes will seep into the groundwater and rivers, resulting
in both organic and inorganic contamination),

e The water in all the rivers is used for irrigation. Consuming plants, fruits and
crops that are irrigated with polluted water. results in a high health risk for the
population,

e Stone quarries in some cases disturb the landscape irreversibly. Most of the
quarries are in areas that should be conserved for the future,

e Agricultural areas can be found very close to the river banks. Due to the
intensive use of fertilizers and pesticides, the run-off of poliuted drainage from
these areas into the rivers is considered a severe pollution problem.

The situation at the visited rivers is in some cases dramatic. Without immediate action,
pollution will increase to levels that are likely to disturb the rivers and their
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surrounding areas to such an extent that remediation will either no longer be possible,
or only at such an exorbitant cost that rehabilitation will be too expensive.

In addition, the environmentally sensitive valleys of Nahr el Kalb and Nahr Ibrahim are
in part seriously affected by human activities. Without action in the near future, these
valleys - which also form part of the recreational areas of Beirut's population - will be
disturbed to an irreversible extent.

Due to heavy rainfall during the period of the site visits, detailed inspections were not
possible. It will be easier to investigate and evaluate the influence of waste water
discharges during the dry season when water levels are lower.

This evaluation and site investigation should form an integral part of the second stage,
along with monitoring the dischargers, and should be carried out as soon as possible.

3.1 Visit to the Nahr Ibrahim.

The valley of the Nahr Ibrahim is a steeply inclined valley with a great variety of plants
and flowers, which also forms the basis for the remarkable fauna biodiversity of the
valley with insects, spiders, amphibians, reptiles, mammals and birds.

The spectacular landscape offers a dramatic view from the recently restored Roman
bridge close to the highway to the mountain canyons further inland. The villages of
Adanis and Yahchouch have kept their endemic character, blending into the landscape.
However, this biologically rich and beautiful valley is being exploited as a result of
various human activities.

The following photographs show some of the hot spots which were found during the
site visit.
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4. Evaluation and Discussion of Existing Laws and Regulations

The evaluation of the existing laws and standards which was carried out during the
visit to Beirut and discussed with various authorities and NGOs (MoE, MHER, MPW,
SIU#1, SIU#3, UN Projects, Litani River Authority, CDR) shows that:

® The institutional responsibilities for environmental management and river
management overlap between national, regional and local authorities. {see Table

1),

¢ Due to these overlaps, there 1s clearly an institutional deficiency in river
management,

® Thereis a lack of national and regional land use plans,

e Many different sector-specific, national plans for water supply and sanitation,
solid waste, industrial pollution, roads etc. have already been developed and
implemented. However, these sector plans are not guided by any national or
regional plans,

* As rivers often flow over Casa or Mahafazat boundaries, different organizations
are responsible and the river management-related information is spread between
different regional and sectorial plans,

® Specifications and standards for eliminating environmental pollution on land, in
the air and in water are contained in MoE Decision No. 52/1 dated 1996 (see
Annex 2)

® There are some general directives but no regulations, decrees or laws for the
protection and remediation of rivers,

¢ No guidelines are available concerning urban waste water treatment (over and

atove the minimum requirements for effluents from waste water treatment plants
included in MoE Decision No. 52/1).

Apart from some directives general responsibilities these facts allow the following
conclusions to be drawn with regard to the existing laws and regulations:

There are presently no laws or regulations concerning the protection and remediation
of rivers in the Republic of Lebanon. Since river protection cannot be focused
exclusively on water quality - although this is one of the most urgent issues - general
regulations covering all aspects of river protection should be prepared

The first step towards eliminating water pollution was taken by the Ministry of the
Environment with the publication of Decision No. 52/1 in 1996, This decision
incorporates new water and river-related specifications for:

* water destined for human consumption,

¢ the requirements relating to fresh water (surface water) intended for use either
directly as drinking water or for the production of drinking water,

¢ the water quality requirements relating to aquatic life,
® the requirements relating to bathing water quality,

® the minimum quality standards that must be satisfied by the predominantly
domestic discharge,

® overflow, discharge, storage or other actions which may affect the quality of
surface water, underground water or seawater within territorial limits.
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Table i: Institutions with responsibility for river protection and river

management
Organization Responsibility
Ministry of Hydraulic and Overall responsibility for drainage, maintenance of

Electrical Resources (MHER)

waterways and monitoring of groundwater
General responsibility for water management; supervision
of water authorities
Undertakes water development projects where
autonomous authorities have no resources

Provides technical assistance for operations and
management in the water sector and for the
implementation of rehabilitation programs

Responsible for developing water resources, and for the
design and implementation of infrastructure facilities

The approval of the MHER is required for expenditure on
rehabilitation/development costs by water authorities

Ministry of Public Health
(MPH}

Able to recommend action to prevent pollution of water
sources

Responsible for control of pollution at water intake points
Responsible for carrying out water sampling and analysis

Responsible for maintaining statistics on water-borne
diseases

Provides technical assistance for water authorities in
connection with installation, maintenance and operation
of water quality-related equipment (e. g. chlorinators)
Review and approval of sewerage and drainage schemes

Ministry of the Environment
(MoE)

Monitoring of pollution from waste water activities
Monitoring of pollution from dumping sites
Responstble for the monitoring of waste collection and
waste management

Responsible for the monitoring of nature conservation
and land use

Responsible for the monitoring of industnal pollution

Definition of standards and technical
conditions/specification for the construction of waste
water treatment plants.

Natore conservation by monitoring the environmental
equilibrium (Water, Air, Soil, Forrest, Seashores, River
banks, Marine and Terrestrial Fauna and Flora).

Definition of steps and standards to be followed by the

industry and settlements in order to protect the
environment.
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Organization

Responsibility

Ministry of the Environment
MoE (Cont’d)

Classification of sites and prepare laws and regulations
for protecting these by declaring “Protected Areas”
Definition and listing of chemicals and pesticides to be
banned from import and/or produced.

Ministry of Industry

Responsible for industrial poliution Control.

Responsible for industrial settlements in accordance with

the MoE.
Responsible for the development of new industrial areas

Council for Development and
Reconstruction (CDR)

Provision of technical and financial assistance for various
authorities

Deciding on the institution {public, private sector) to
implement infrastructure projects.

Undertake and supervise all targe scale development
projects.

Responsible for approving sewerage networks and
funding 50% of such networks

Ministry of Transport

Responsible for roads along rivers (land use)

Department of Antiquities

Responsible for cultural heritage

Ministry of Agriculture

Responsible for land use

Responsible for defining and listing pesticides to be used
or banned.

Responsible for agriculture and forests

National Litani Office (ONL)

Respounsible for planning and management of the Litan
basin

Ministry of Tourism

Responsible for tourism and the development of
recreational areas

Autonomous Water
Authorities

(numbering 23 with 209 water
and/or irrigation

boards)

Responsible for provision of drinking and/or irrigation
water for consumers

Duty to operate and maintain infrastructure facilities
provided by MHER

In Tripoli and Beirut, authorities have delegated power to
implement water supply works up to a certain level
Responsible for maintenance of roadside ditches used for

irrigation (shared with Ministry of Public Works or
farmers; no clear delimitation of responsibilities)

Municipalities

Responsible for provision and maintenance of sewer and
drainage systems

Responsible for funding 50% of construction costs of
sewerage networks
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5. New Guidelines

Guidelines and regulations for the protection and remediation of rivers and river
landscapes in Lebanon have been prepared. These guidelines and regulations should be
implemented in order to create a foundation for all future river protection activities.

During interviews with various authorities, it was found out that regulations which
cover the aspects of river protection are either lacking or inadequate.

It appears to be impossible to implement new regulations for the different areas (for
example roads, buildings, industry, settlements agriculture, hydropower, flood
protection, nature conservation, tourism, etc.} in the short to medium term.

In view of this, developing general guidelines for the protection and remediation of
rivers and river landscapes in the Republic of Lebanon on the basis of Fichtner’s
experience seem to be the most appropriate approach to improving the river protection
in Lebanon.

These guidelines were developed within the framework of the present consultancy
services and can be found in Annex 3.

The implementation phases of these guidelines are described in the following section
5.1
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5.1 Guideline for the protection and remediation of rivers and river landscapes
in the Republic of Lebanen

This guideline is attached as Annex 3. Supplementary explanation and comments for
the implementation of the guidelines are stated below.

Article 1

Article 1 is a general article which describes the general aims of this guideline and the
need for rehabilitation of the Lebanese rivers.

In order to fulfill the guidelines given in part I, the following activities have
to be taken for the protection and remediation of rivers and their
surrounding landscapes.

Article 2

(1) For the evaluation of the existing situation a joint program of
measurements and investigations to demonstrate the quantity as well
as quality of the waters, sediments and effluents has to be developed.

A program of measurements for the main rivers in Lebanon is necessary in order to
obtain information on their flows and degree of polfution. Without this information, it
will be very difficult to discuss and propose further action. 1f excessively rigid
standards are adopted as a result of overreaction, the high cost will mean that only
limited action will be taken, so that the benefits for the environment will be less than if

the same amount of money were to be spent on establishing more plants of a lower™

standard. On the other hand, if the standards that are adopted are too low, the
environment will not be sufficiently protected.

=» The ToR for consultancy services for an investigation program have been prepared
and can be found in volume two.

(2) Surveys showing major point sources of discharges of harmful
materials (discharge charts and waste water register) from industry,
settlements and other sources like landfills have to be prepared and
water pollution from diffuse sources has to be estimated and
extrapolated.

In order to obtain more reliable information concerning the discharge of waste water
from industry and settlements into the environment, it 1s necessary to investigate the
main sources of these discharges. Both the waste water quantities and their qualities
have to be investigated, as well as the possibilities for river pollution outside normal
operation (accidents). A computerized discharge register should be installed for the

. -
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purposes of this investigation, with the option of a link to a GIS system, and the data
acquired for this register analyzed on site.

=>» The ToR for consultancy services for this part and for the computer software have
been prepared and can be found in volume two.

Article 3

Article 3 describes the activities necessary for the implementation of guidelines for
waste water collection and treatment. These concern quality, the objectives of
discharges based on the water use and the classification of rivers according to their
pollution. The implementation procedures and the actions that result from the
guidelines form an integral part of all other actions as described in the following
articles.

(1) A staged program for urban waste water collection and treatment
according to the risks and effects to the receiving waters and the quantity
and pollution of the discharge has to be developed.

In order to derive general guidelines within a fixed time frame, it is necessary to
develop a program showing which kind of effluent has to be treated when and to which
extent. For example, sewage from small communities that discharge to less sensitive
areas can be treated to a lower standard than that from big cities which discharge their
effluents to sensitive areas used for irrigation and/or recreation.

~» In accordance with the EC Council Directive of 21 May 1991 (91/271/EEC)
concerning urban waste water treatment, guidelines for the treatment of such
water in the Republic of the Lebanon where prepared and can be found in the
attached Annex 4.

(2) Specific quality objectives taking account of the requirements with regard
to the use of the waters, the particular conditions of the river course and
the natural aquatic communities have to be developed.

Different criteria for the quality of the water have to be taken into consideration,
depending on the use of the river water and the surrounding areas. It is thus necessary
to establish different requirements for ditferent water uses.

=>» The following relevant requirements concerning specifications and standards for
eliminating environmental pollution on land, in air and in water have been
published by the MoE in Decision No 52/1:

¢ Quality requirements for fresh water (surface water) intended for use either
directly as drinking water or for the production of drinking water

e  Water quality requirements relating to aquatic life

» Requirements relating to bathing water quality

. ~
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MoE Decision No 52/1 can be found in the attached Annex 2

(3) Standardized methods for the classification of river water qualities have to
be compiled.

This section addresses the need for a classification system for all Lebanese rivers. The
aim of this system will be to enable all rivers to be classified using one standard, so that
the water quality guidelines for different receiving water bodies, as set out in MoE
Decision No 52/1, can be enforced.

“» The ToR for consultancy services for a standardized classification program have
been prepared and can be found in volume two.

Article 4

Program for the design and construction of waste water treatment plants for
the reduction of discharges of harmful materials from the point sources of both
settlements and industry as well as programs for the reduction a pollution from
diffuse sources have to be implemented including timetables and cost
assessments.

A program must be developed on the basis of the findings of the actions set out in
Articles 2 and 3, a setting out the necessary actions that must be taken to reduce
harmfu! discharges into the rivers. Depending on the pollution load and on the required
quality of the receiving water, this program must show whether or not and how it is
possible to achieve this quality. The diffuse sources, such as drainage from agricultural
areas (fertilizers and pesticides, for example) also have to be included in this program.
The time frame and the costs for implementing the program must be shown and taken
into consideration.

=» The ToR for consultancy services for this part have been prepared and can be
found in volume two.

Article 5

Protective measures such as emergency basins or oil scparators to prevent
water pollution resulting from accidents have to be developed.

River pollution is possible not only as a result of discharges during normal operation of
an industrial plant, but also subsequent to accidents. Some of the worst pollution in
international rivers has been detected after accidents in industrial plants or on roads
near river beds. It is thus also necessary to protect the rivers from these potential forms
of pollution. Clearly, 100 per cent safety is impossible to achieve, yet programs that
reduce the risk to a minimum nevertheless have to be developed.

=>» This point should be elaborated more in detail in a future National Emergency
Response Plan.
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Article 6

(1) The main elements that constitute a river landscape have to be analyzed
and classified and an inventory of land use on the main river basins has to
he prepared.

At the present time, there is definitely no plan showing the actual situation of
landscapes and land use along the river beds and in the surrounding areas. This
information is essential for future river protection. In order to obtain it, land use maps
have to prepared and a classification of the land carried out. Typical land use
categories for the areas surrounding the rivers - based on those already used in
Lebanon - must be defined and the land use investigated for this purpose.

=» The ToR for consultancy services for this part have been prepared and can be
found in volume two.

(2) The hydrological situation in the river areas has to be described and the
main influencing factors have to be recorded.

Although some information is already available, its source and age cannot be verified.
The hydrological situation in the river beds, overtlow areas and river mouths can be
calculated with the aid of the information in Article 2 (1) and the long-term rainfall
information, together with data concerning the discharge of stormwater from urban
areas. These calculations are one of the main prerequisites of protection against
flooding of houses, roads and recreational facilities and are essential for the
development of zoning plans as described in Article 7.

=» The ToR for consultancy services for this part have been prepared and can be
found in volume two.

(3) Documents regarding the ecological importance of the various biotope
elements of the waters and proposals regarding the improvement of
conditions for aquatic and coastal communities have to be prepared.

This article describes the need to prepare documents testifying to the ecological
importance of the various biotope elements of rivers and their surrounding landscapes.
The aim of this article is to show the sensitive biotope elements and their interaction as
well as the watercourses that act as binding elements between the flora, fauna,
landscape and human interests.

=» The ToR for consultancy services for the preparation of documents showing the

importance of the various biotope elements and listing proposals regarding
improvements to conditions have been prepared and can be found in volume two.
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(4) Planned and existing types of utilization of the waters, which may have

serious regional repercussions including hydraulic structures and
regulation of the waters, have to be investigated.

In addition to being employed by communities and industry as waste water sewers and
drainage systems, Lebanese rivers are used, for example, for fishing, irrigation of
agricultural areas, cooling water, preparation of drinking water, recreation, swimming,
hydropuwer generation etc. The planned and existing types of utilization of the water
in the different rivers are not presently known in sufficient detail. A knowledge of the
existing types of utilization as well as hydraulic and water regulation structures is
necessary for the remediation of the rivers and for the development of land use plans.
This article describes the investigation of these aspects.

=» The ToR for consultancy services for the investigation of planned and existing
types of utilization of the waters, which may have serious regional repercussions
including hydraulic structures and regulation of the waters, have been prepared
and can be found in volume two.

Article 7

Zcning plans and nature conservation plans for the surrounding areas of the
main rivers including staged action plans for measures to be taken for the
implementation of these plans have to be developed.

Many different development and implementation plans for various sector-specific
actions (electricity, water supply, sanitation, roads, etc.) have been developed in recent
years. However, these plans, which are described by many sources, are not guided by a
national or regional land use plan. An added difficuity in drawing up land use plans for
rivers is that river courses flow over political and/or legal borders. Moreover, the
drainage areas of rivers are often spread over different Casas and/or Mohafazats or
form the border between them. It is thus very difficuit to develop land use or zoning
plans on the Casa or Mohafazat level. Zoning plans and nature conservation plans for
river areas therefore have to be developed on a national level. The results of the
activities described in Article 6 have to be compiled. Both the zoning plans and the
findings show that the area should be protected; nature conservation plans must be
developed.

=» The ToR for consultancy services for the development of zoning plans and nature
conservation plans for selected main rivers, including staged action plans, have
been prepared and can be found in volume two.

°
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5.2 Guidelines concerning urban waste water treatment

In accordance with Article 3 (1) of part 2 of the Guideline for the Protection and
Remediation of Rivers and River Landscapes in the Republic of Lebanon (see section
5.1), and on the basis of the EC Council Directive of May 21st, 1991 (91/271/EEC),
guidelines concerning urban waste water treatment have been developed. These
guidelines are attached as Annex 4.

The dates given in this guideline were prepared on the basis of an implementation
commencing in 1998,

The following points, which are essential for protecting the environment against
pollution from urban waste water are covered by this guideline:

e This guideline is not only valid for river protection. It is also applicable to the
protection of other water bodies, such as groundwater and coastal waters.

e Receiving waters must be protected against the consequences of insufficiently
treated urban waste water which is disposed of, by establishing secondary treatment
as a standard practice.

e There is a necessity for more stringent treatment in sensitive areas in parallel with
lower standards in certain less sensitive areas.

e There is a need to implement general rules and regulations and/or specific
authorizations for discharging industrial waste water as well as for waste water and
sludge discharged from urban waste water treatment plants.

e Biodegradable industrial waste water which is not treated in urban waste water
trea:ment plants should satisfy appropriate requirements before being discharged to
receiving waters.

e Sludge arising from waste water treatment plants should be recycled, whereas the
disposal of this sludge to surface water should be phased out.

e Treatment plants, receiving water and the disposal of studge should be monitored in
order to protect the environment from the adverse effects of waste water discharge.

It should be pointed out that, for the services which have to be completed within 8
weeks, it has not been possible to approve the costs resulting from the implementation
of this guideline.

Nevertheless, it would appear to be feasible to implement the collecting systems and
treatment plants for urban waste water by the specified dates. It must also be pointed
out that, particularly in view of the conditions prevalent in Lebanon, where the
majority of receiving surface water bodies are used for irrigation, the task of collecting
and treating urban waste water is vital. The risks to human health arising from the use
of untreated waste water, especially during the dry summers where some surface
waters consist of little more than waste water sources, are extremely high
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Furtheimore, it is impossible to remediate the rivers without collecting and treating
urban waste water. As mentioned in various sources, most potable water in Lebanon is
polluted as a result of discharges of untreated or insufficiently treated urban waste
water. The implementation of this guideline thus forms an essential element of river
protection as well as the protection of potable water sources.

5.3 Approval of the guidelines

The guidelines discussed in the previous chapters have been prepared on the basis of

various national and international guidelines and regulations. As described in the ToR,

these guidelines should be subject to approval by the MoE. They must therefore be

supplemented with specific legal aspects by the MoE and other involved authorities

prior to implementation.

6. Terms of Reference

Based on the guidelines described in Volume Two, Terms of Reference for
Consultancy Services for river protection and remediation in Lebanon
Remediation of Nahr Ibrahim and upper Litani River Area

were developed.

These Terms of Reference contain the conditions of agreement, time schedule and the
guidelines, and are compiled in volume two of this report.

-
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Ministry of the Environment - Decision No 52/1
Concerning specifications and standards to eliminate environmental pollution on land, air and water
in accordance with: decree 6812 of 25/5/95 (formation of government)
decree 6905 of 26/6/95 (appointment of Minister for the Environment)
fan 216 of 8/4/93

1t was decided as follows:
Article No 20b concerning specifications on envirenmental matters is hereby cancelled and the new
specification 1s us {ollows:

I Standards applicable to water {or human consumption -
- bacteriological parameters
- phasico-cheivizal paramcters for natural constitution ot waizy
- paramicters for vedosirable sobslances

re

S S P orlar st oy teemg e e
e oand relaed subslineds

B A WATIRARTE E b 41 T joosl voatc R A L A S W R T T S R N N L E S A S R T S R L S Tot B KO3 S F e T

~arnnlinge water
Pactrediopoat paramalers
S phavaico-cueimieal parameters. related te natural composition
©pomeneters B undesirable substances

paramiiioss Lo toxi¢ substances

microbioiogical parameters

LS}

Water qualitv requirements for aquatic life
tcmperaturs, dissolved oxygen, pH. suspended solids, BODg (mg/l O,), total phosphorus
(mg/l PO,). nitrites (NO,), phenolic compounds (mg/] C,H,OH), hyvdrocarbons of petroleum
origin, non-ionised ammonia (mg/l NH;), amronium ion (mg/l NH,), residual chlorine
{mg/l HOCI), total zinc, sotuble copper.

Requirements for bathing water quality
- oswimming poals
- sen.rivers & lakes

Ju

LR acterisucs of urban wastewater

- dailv pollution load per person

- characteristics of urban wastewater before treatment

- characteristics of treated water regardless of treatment vpe

O Mimmum quality standards for a predominantly domestic discharge
- numimum quatiy of effluent {for ditferent tspes of treatment)
- levels of nitrogen and phosphorus

7 Specification for overflows. discharges, storage or other actions which may atfect gquality of of
surface water. underground water and sea water within territorial limits. (discharge of negligeable
harmfulness)

>

Discharges other than urban wastewater in sca outfalls more than 300 m from the shore

9 Lumitng values for exposure to various substances in work places

10 Limting values for sound levels

IT Limiting values 1o be observed when incinerating used o1l (incinerators of thermic capacity > 3mW)

12 Limuting values to be observed when incinerating household waste

122

Limiting values for emissions from cement factories

[4 Maximum permitted concentrations for atmospheric pollutants

CASPDWOESTAND. WPV October 1996



ANNEX 2 MoE Decision No. 52/1
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SECTOR IMPLEMENTATION UNIT # 3

Terms of Reference

1.)Background and Objective of the Project

There is virtually no treatment of liquid effluents from industrial establishments as well as no
treatment of sewage out of settlements in big parts of Lebanon. The effluents are mostly
discharged to surface and coastal waters, imposing serious environmental stress on surface
water and the areas and locations most affected. Liquid discharges from food processing,
wineries, tanneries, glue and sugar factories, papermills, breweries, olive presses and sewage
are channeled to river courses. Laws and regulations concerning the management of rivers
and discharge of effluents to rivers did not exist. Wastewater dischargers to the rivers as well
as the quality of the wastewater discharged to the rivers are mostly unknown.

The objectives of this project are:

1. to formulate general guidelines for the management of the Lebanese rivers. These
guidelines are to be used as basis for a governmental degree to environmentally re-
mediate and manage the Lebanese rivers

to prepare ToR for an engineering program for the implementation of this guidelines for
all Lebanese rivers and the implementation of river classification as well as a
computerized wastewater discharge register

to prepare ToR for an in depth engineering program which should result in
recommendations and projects for the re-mediation of the Lake Karaoun and the up-
stream Litani river as a case for the environmentally re-mediation of one of the most
polluted areas of Lebanon.

(S

s

2. )Methodology and Terms of Reference

The consultant shall review and study the available documents and familiarize himself with
the localities in the region. In order to gain access to any required agencies, installations etc..,
he will be supported by SIU # 3 and an assigned staff member from the Mimstry of
Environment.

He will furnish an updated time schedule and a preliminary work plan upon his arrival in
Beirut.

These site visits shall be conducted within one week.
Additional data gathering shall be performed as required.

The documents prepared by the consultant in close cooperation with SIU #3 shall include the
tollowing requirements but shall not be limited to:
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. Preparation of guidelines

Site evaluation to familiarize with the general situation of Lebanese rivers

Evaluation and discussion of existing laws and regulations

Preparation of guidelines for the management of Lebanese rivers as basis for a government
degree for the protection and management of these rivers.

Preparation of guidelines for the discharge of wastewater to rivers

Preparation of a guideline for the classification of rivers according their pollution

General discussion of the role of Urban Planning Directorate, Ministry of Electricity and
Hydraulic Resources, Ministry of Environment in the protection and management of rivers.
Handing over of the draft guidelines to the MoE for approval. Legal input from the MoE
will be required.

Finalization of guidelines, considering the legal input from MoE

. Preparation of ToR for an engineering program for the implementation of the above
guidelines for all Lebanese rivers (masterpltan ). The program for which the ToR shall
be prepared by the consultant shall include the following requirements but shall not be
limited to:

Site evaiuation

Improvement and actualization of existing maps

Definition of sampling sites, quality and quantity analysis

Preparation of tender and contract documents for sampling and analyzing of water and
mud quality as well as water quantity of the main rivers of Lebanon

Evaluation of the analyses and establishment of a river pollution map with classification of
the pollution according to the guidelines

Analysis and classification of the main elements that constitute a river landscape
Preparation of an inventory of land-use on river basins

Installation and Establishment of computerized wastewater register for the registration of
all relevant wastewater dischargers from industries, agriculture and settlements with the
possibility to connect it later to a GIS-system

Evaluation of the main dischargers together with MoE’s personal by site inspections
Training of MoE’s personal in the collection of data and the use of the computerized
discharge register

Preparation of a staged program to reduce the pollution of the rivers in a given timeframe
including programs for the cleaning of industrial wastewater as well as installation of
sewage treatment plants

Development and estimation of costs for short, medium and long term preserve/re-
mediation scenarios

Assistance and training of MoE's personal with the building up of a program for the
controlling of wastewater discharge to the rivers




L)

.

Preparation of ToR for an in depth engineering program which should result in
recommendations and projects for the re-mediation of the Lake Karaoun and the
upper Litani river. The program for which the ToR shall be prepared by the consultant
shall include the following requirements but shall not be limited to:

Detailed site evaluation of the project region including the catchment area of the upper
Litani river and Lake Karaoun based on the investigation of 2.

Detailed approval of the program formulated under 2.for the project region.

Design of individual re-mediation projects for the cleaning up of Lake Karaoun and the
upper Litani river

Cost estiination for the re-mediation projects

Evaluation of the economic and ecological feasibility of the planned projects

Preparation of tender documents for the proposed projects

Assistance to the MoE during the tendering of the projects

Evaluation of tenders for the re-mediation projects

Assistance to the MoE during contract negotiations

Site supervision during the different re-mediation projects

Detailed evaluation of the possibilities for the reduction of concentration and quantities of
the waste water streams, discharged into the upper Litani river and Lake Karaoun
Formulation of necessary projects which have to be implemented by the dischargers from
industries and communities

Assistance to the MoE in the formulation of regulations/degrees to enforce the
implementation

Assistance to the dischargers with the selection of wastewater treatment processes and /or
consultants

Assistance to the MoE in the approval of permitting documents and training of MoE's
personnel

Assistance to the MoE in the formulation of licenses for the discharge of wastewater and
for the construction and operation of wastewater treatment plants

3. )Input to the Project

One international Consultant with strong background in the environmental rehabilitation of
water courses and environmental engineering and management. He shall have also
international experience in the lay-out and design of water and sewage treatment plants

4.)Output of the project

1.

Guidelines for River management.

2. Terms of Reference, Tender Specification and Contract documents for an engineering

-
3.

program for the implementation of the above guidelines for all Lebanese rivers
{masterplan ).

Terms of Reference, Tender Specification and Contract documents for an in depth
engineering program which should result in recommendations and projects for the re-
mediation of the Lake Karaoun and the up-stream Litani river.

The output of this part of the project as well as of the whole project can be seen from attached
annex 1.
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5.)Time Schedule

The project duration is two man-month, commencing on 01.03.1998 and ending not later
than 30.04.1998

The proposed Time schedule is attached as annex 2.
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Les pesticides et les substances apparentées

Ag i) 3 gally Sl

FEEP)

“Yaleur maximale &H-L 21 sl Niveau .(!L\... \ . C C fiagl , “ 2
Gl end R Unité pa gt raramelres LtV
admissible . | puide |7 ALdA R
0.1 ) - - ng/L Jfasa Pesticides organachlorés S Sl
Ay gac
0.1 o - - pgfL Jasa Pesticides organophosphorés | 42yl 53 Clage
e
0.1 o - - pg/L Jfasa Carbamalcs Sl S
0.1 A - - pg/L Jfpsa Herbicides el
0.1 a - - pg/L s Fongicides A skl Sl |
0.1 o - - g/l Jasa PCB i8I Ba3m3a
Sl £t
Q0.1 ., — - tﬂ\r C\ﬁh\ PCT L-vww.s FESTYW
Julh 4,00
0.03 ¥ - - pg/L. JfaSa Aldrine el
0.03 T - - ug/L JiSa Dicldrinc o g |
0.0l o) - - pe/l JfiSa Hexachloro-benzéne O3 5y oslS (pued S
0.5 .l - - pe/l JpSa Total des substances mesurées Ldiaa 3 yall




i T IO 7 T 1. T S EST i aaw
O PSS — o

Les parameétres concernant les substances toxiques

.ww L 3 sy Jabtadl el 4
10 , — - . - . :
nl....J ' Valeur maximale . . Niveau Fery R | SR ; S , .
| “Jadall atil aat - ] Unité - . pax gl “ Paramétres: . b gill
m adniissible : guide AL | T} o - ,
\ - -
b}
| 50 o ~ = ug/L As 00 JfESa | Arsenic m.._..CL.__
nm, 5 0 - - pg/L Cd s 3adS JfgSa | Cadmium pyads
A - e
° 50 2 - - pug/L CN Auilus JfpSa | Cyanures Shaghl
- 50 . - - pg/L. Cr- S a3 8 JfiSa | Chrome lotal SSI a5
| e s .
~ | A - - ug/L Hg Gi Jfase | Mereure 35
- 50 o 5 - pg/L Ni i JfpSa | Nickel Jaal
- 50 dans |'cau courante et ol d o - - ug/L Pb ola L\Ouw; Plomb pabea )
[ of
-~ 10 Ve - - ug/l Se posali JfgSa | Sélénium g iz
16 3 - - ug/L Sb it Jfasa | Antimoine O s
I.es paramétres microbiologiques
Zax gl gpSall cul gl
Valeur maximale . . L . A..A.,m.. L EITRRYO N . .
St aall aalh Niveau guide SoALlaAadlt | o Unité Paramilrés | | cul gl -
admissible : i , SRR o . . E o
15 Ya A_ : 3 mg/L PUCo i yS [ s Jfge | Couleur ol
4 i ? o ot Jacksen Oyl Turbidité Sall
211 C PRARCA i pati PR P taux de dilution:2 Y orcadll A p Odeur )yl
3125°C Yo e ¥ 0325 C 2o Je s taux de dilution:3 v Cuiadl 2a 0
W 2ai2°C p Y e X IERVARS PR taux de difution:2 T orcudanh Aa Saveur prdal
- 3325°C aove e ¥ a25°C PRALI taux de dilution:3 ¥ orhuanl A s
3 —_
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AR AR h.p._ﬂ..\é e e 5 ‘¥ k ¢ it y £l LR ¥ (B b
> N vty gl
< i daeadl g AlsaSoual Aabadt L) slaall A 5ill clydbial)
3. ' Q&HL_ iy PR S dadlalt sLuall m\,r.._.._J~ .
Ixigences de iqualité des caux douces superficielles utilisées ou destinées a etre utilisées
pour la production d’eaun destinée 4 la consonunation humaine
1- PARAMETRES ORGANOLEPTIQUES
Apuall il o
<w_n=.. maximale Jgiball uedyl 50 | Niveau guide AL Al Unité [ ! daayll Parambtres - <l il
“admissible B - s , N Co L
20 i 10 Yo mg/L il faa Coloration (aprés ot
{¢chelle P (oA pLy | filtration simple) (Jasess eat 5 3n)
- - 3 v Facteur de e wiadl e Odeur sl
Hn_J. dillution 325°C | Ausieda p Yo

RS}

-
-

2- PARAMETRES PHYSIO-CHIMIQULES
N RELATION AVEC LA STRUCTURE NATURELLE

laall bl CusS L ZileTal Eailast 558 Cul g Y

ol

I
Valcur maximale C}umf: K1)

admissible Jdait
- - - UK Voo u sicmens/cm

Miveun guide

sl Ll Unité “Faal Paramétres gl

e pusf s 58 | Conductivité A Jpea il

220°C STORC SRR

°C e da p Température

25 Ye 22
>.D J‘D Unités T: fvl._.\phnybu_t_ C..(_ wPVh ﬁ: q_uﬁrtahbwt__ nLt/N__

RSRVLVAR SR 8- JEEVY
I
*.
|
<
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ysall
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o Arany

IRERVAVAR S - JRCPR

Y40

' Valour maximale | ua®yl a0 | - R S S
M E_Em‘uazn ; p».m.\..__ Niveau puide o Unité .”.” s RERY) wu_.uu_nﬁmq,._ gl gl
- - mg/L Cl oS i Chlorures Sy el
250 Yo mg/l. S04 S04 jilfia Sulfates il
- - mg/L il fia suspension Matidres cn Al o 5a
- - T e sheal mg/L 02320°C | o ooaaSyl Jilfga| DBOS Sl OSSN
sans nitrification iGada n Y Uaiaall
B - Ve el % 02 oS | 7 Taux de saturation en RN W
oxygéne dissous Y YO P
4LPAL S MICTRES CONCERNANT LES SUBSTANCES INDESIRABLES
L wa gl pall e M gally il cul gl Y
50 e mg/L NO 3 Nitrules IV
" - mg/L NH 4 Ammoniaque L2 gal
- - mg/L N Azole kjeldahl Opa) Jadas oy
(NO3 excepté) (s
0.05 3 mg/L Sulfa Hydrocarbures dissous au D e Sy
drulsionnés apris extraclion eedad ol 2 ay
par cther de péirole ol L
0.001 oo mg/L Jad fulfie Phénols Ny R
C6HS0H




Y14

gl

s
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CRVAVAR § 0 aaell _

Valear madmale Ty el w.p....mh C::m mkru.s Paramitres i | o Cub gill
admissible Josadall guide | Akdall T .

- - _ 0.2 ¥ | mg/l Sl faa Agents de surface réagissants au bleu s el Lahudt el sadl
tauryl-sulfate il s i) | de méthylene ol 5,0

- - 0.1 oA my/L dfaa Subslances extractibles au chioroforme oS aliivn J ya

0.3 =Y 0.1 ) mg/L Fe sl aa FFer dissaus RV R VEES |

- - 0.05 «,»0 | mg/LMn Sailaila julfaa | Mangantse Slaota

0.05 R ‘ 0.02 + 0¥ | mg/bCu odad Alfge | Cuivie ki

3 T 0.5 ., mg/l. Zn oy sulfaa Zinc oy

- - 04 o, | mg/LP205 P205 Jsifgs | Phosphore yhea A

1.5 Ve 0.7-1 Y _+,¥ | mgLF o i | Fluor grn:

- - - i \ my/LL B BETE \ﬁn Bore BEY

0.1 R - - mg/L. Ba oy gl fia | Buryum s

4- PARAMETRES CONCERNANT LES SUBSTANCLES TOXIQUES
Aaluadl o) gally Aadeiall i gl Lt
<=_H“”‘.=“_“H_~Mu_a C»HHW_.;._”..____ Niveau guide ALl ..C.“E - Unité 53 gl E..E:.mq.,...m ﬁc_t..._.s

50 0. 10 1K pg/ L As As_lfeh &3S | Arscnic (As) BB

5 c l ) pg/ L.Cd Cd_dfpl 2 55 | Cadmium (Cd) PRIPLLY

50 ° ., - - pg/ LCN CN [ & 5 5m | Cyanures (CN} ETVEW

50 e - - pg/ L Cr Cr_adfa) & 55 | Chrome total (Cr) S gy ST
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A

s

1.;.\-“.“1

Y441/e/0Y _ 0 i _

Yiay

T YT RS 5 5 T s VIR o 7 A

CTRRRERINTIT

<£M“_“=HM_.“..&." Q.H.H“L.:E_ Niveau n.cr_n , . GE:m | m...v‘t_ .m.r_,uam:.m _ﬁx_:vg |
50 o - - pg/ L Pb Pb_ilfal & 5_Sa | Plomb (Pb) pabea )l
! ! 0.5 .0 g/ L Hg Hg el )& 588 | Mercure (Hg) G5
10 Ve - - ug/ L Se Se _ulfal & 3 S | Sélénium (Se) p sl
02 LY - - pg/ L Sdlfph o5 558 | Viydrocarbures g phaadl S S5 3l
Polycycliques Aromatiques | 1 f y—azs Ghoaladi das anad
Totaux 6 Subslances 3 ya
L ) - - pg/ L BRI Pesticides Totaux Parathion e gaaa doel 3 Slagdl
HCH dicldrine ik, HCH ol
3- PARAMETRES MICROBIOLOGIQUES
Loyt ads o
Valeor maximale | a8V} 301 | Niveau guide 53 gl Paramtres
“admissible T s | | ‘
- - 50 0. irc 3oy Lyie da TV | Coliformes A gl f saaa
colonie/100 mL JaVer A Totaux
- - 2 Y. colonie/100 mL Ja Ve Seany | Coliformes 3 el Ll S 1l
thermotolérants
- - 20 \E colonic/100 mL Ja Vv 3asy | Streprocoques kil o8 55 sl
fécaux
- - Abscice JaS <z | colonie/5000 mL Jaove diamy | Salmonclles 2 yallaa
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L0 slall Latlall sbuell 4, gllaall dge gl

QUALITE REQUISE DES EAUX POUR LA VIE AQUATIQUE
Il sl Aatlall sluall 4y gliaal ic o
Qualité requise des eaux pour la vie aquatique
Gt/ 34 ad Antialt ke obaall Ax- o
Qualité des caux douces aptes a la vie des poissons

el Ak o Slant) Ly Aalall ol

Eaux Salmonicoles

Liste des paramétres cad g

I-Température (°C) (15534 Z:_U.'I) otoall A

O s ¥ (gl Ak 30s (o) Bl Ul Tk Jga B 5 e ]
i st ::k__u._xg.hl\ oleall 35l ja (525

A- La température mesurée en aval d'un point de rejet thermique (a la limite de la
zone de mélange) ne doit pas dépasser la température naturelie de plus de:

1 madYl 2al G AN gl
15°C  Zap),e - -

Aikia 3gaa oo Lelgia dddate (3Ll e o) caan Y Ay el il o
iz elh
B- Le rejet thermique ne doit pas avoir pour conséquence que la température dans
la zone située en aval du point de rejet thermique (2 1a limite de ta zone de
mélange) dépasse les valeurs suivantes:

1 madY) 2all G FUARP IR
215 YV, - _
10 Ve - -

2- Oxygéne dissous (mg/L O2):

1 a2l G JL0al Al
50% > 9 Llad 0 50% > 9 4 e S AL 0
Vom S 100% > 7 Y ooe S Al Y

S e

T




viy44 VAR/AVY _ £ 0 saall _ el 53y 5all

3-PH okl ol Y

1 (6 sacailt agill G ARN O

6-9 41 - -

4- Matiéres en (0 Jide) QMY Mpalt ¢

suspension {mg/L}:

1 iyl 2l G rABAVIONTY|

- - <25 Yo e Jil

5- DBOS (mg/L 02) e s XL L

(cmsmS sl S [&

k el G abdall Al é
ety

- - <3 T oo JE

6- Phosphore totale S )i SN g gl Y

(mg/L PO4) ' | o

1 aall G sl daall
(~ady! ‘

0.2 mg/L PO4 d/é_A .Y - _

PO4

7-Nitrites (mg/L (o Jfide) coyidl Y

NO2)

1 aall G ALdal 2ol
sty

<0.01 Oa <0,01 vir Y e di

v
8- Composés phénoliques (mg/L. C6H50H) (Jid fen) gl i psall A
) pads a5 Y O i syl Tngi
I- Les composés phénoliques ne doivent pas étre présents & des concentrations
telles qu'elles altérent 1a saveur du poisson.

9. Hydrocarbures d'origine pétroliére B adl @y Gl g pagdt N

sy Saad gia gl oda Gy Y O a1 gaall) Aol
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DU IS 3 VORRLE [ L IRV

I- Les produits d’origine pétrolizre ne doivent pas étre présents dans les eaux

en gquantités telie

- qu'l 3 forment un film visible : la surface de I’eau ou gu'ils se déposenten
couches sur le lit des cours d’ea et des lacs.

- qu’ils communiquent aux poisSONs une saveur perceptible d'hydrocarbures.
- qu’ils provoquent des effets nocifs chez les poissons.

10- Ammoniac non-ionisé (mg/L NH3)

1
< 0.025

11- Ammeonium total {mg/L
NH4)

1
<]
12- Chlore residuel total
(mg/L HOCL)
1
< 0.005

13- Zinc total (mg/L Zinc)
1
<03
14- Cuivre soluble (mg/L
Cu)

< 0.4

UM
O J8

e X0

JPORREN
Voo 8

(e

.,..o
et ¥l aal

¥ e W

'1'£ C}“Lr!‘

H(NH3 Jf fha) Culadl & Saipadl Yo

G

< 0.005

< 0.04

ALl gl

Ve @ e B

((NH4 Jfida) AsH daigadt 3
Al daall

v e A

Sl Al et Y
(HocL Ji)

ANV

(55 Jfis) 1l 30 V¥
ALL Rl

i) i D uladll V¢

(oad
TR
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Jagy iy ¢ 4 ¢ ol
EXIGENCES DE QUALITE DES EAUX DE BAIGNADE:
RIVIERES, LACS ET MERS

=

s

_;-;LA—HI

m Aaluadl Gl gal olia Ciliial ga
,M. fixigences de qualité des eaux de baignade: Piscines
| ?L&mh»,b:g{,,%&mt?E?ﬁrﬁmtbo, FEERA
> Transparence: Permet de voir parfaitemcnt au fond du bassin les lignes de nage ou un reptre sombre de 0.3m dc coté placé au point le plus profond.
< Al Ay Aally ppeld 22 sma sl 0368 Y O A 5a3) R
m Taux d'irritation: Non irritante pour les yeux, la peau ct les muqueuses
<.=M““.:__M“M__Hhm C»”“Qg Z?nz__,.n.:wan ,.H.Eb__ g . M LR , g
4 £ - - mg/L G2 OmnS gt i Matitre oxydable au | Al pr32 WSyt 3yl
KM nO4 A chaud Ol (58 damy (8 Slissa pll
6.9-8.2 R TAR - - Unité PH waxgud oYl sas, | pH JUETENPRLIN ey |
< 100 <V - Colonie/100mL | YY e Ja Vo« foaay | Baciétes  aérobies | TV (o 3l pell LS8 2ae
- 337°C 4 yia Ayl revivifiables Lyedap
<10 < - - Colonic/100 ml Ja Vv gdaany Coliformes totaux Ao yenall iyl il dac
0 * o - - Colonie/100 mL Jader i Coliformes fécaux adlall o) yal (Sh
0* * Jhea - - Colonic/100 mL Jadves Jdidag Staphylecoques dai paall S Ldlad
pathogenes

YYD

iy pdall il e AL 40 B Sl il 3daaa v
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Ixigences de qualité des eaux de baignade: mer, rivieres ct Jacs

1- Paramétres microbiologigues

daglgngoSa cul g Y

Valeur maximale :..b.._.u; aalh L . B N P . o
. iiveau guide | 4kdal dajill Unité 7aagll | - Paramétres ol gt
admissible Jadall B O : R ; N : O .
10000 Yoens 500 ¢v+ | Colonic/100mL Je Yoo Siany | Coliformes totaux P R WA e R WPV E W
NREE
2000 Toos 100 Vv+ | Colonic/100mL Ja Voo Aiaay | Coliformes 3l Al ks i
thermotolérants
- 100 Yoo} Colonic/100mL Ja Vev ABaay | Streptocoques fecaux PRI Y JU T o |
- 0 _pea Colonie/ L anbi ol A5aa, Salmonclies i yall
- 0 o Colonie/10L <l il Cu 3in 3 | Enterovirus 4 el sy ptll
Lol o Sabl) o b Y
Valeur maximale Y-y LREN . .. L . R c o, .
; Niveau guide | Aldall Aaill “Unité o | Baagl i i Paramitres T v1 B
. admissible dsaaadt o ‘ A S SRS
6-9 i Unité _uI C..Z__ bax g _uI C:W_P...wat_ C.../h._
R
b paal e n Coulcur D.E._
gl
Pas de film A lasurface | A e Ak 2 Y | <03 <,¥ my/L J fia Huiles minérales Lol D)
et absence d'odeur Ll .ﬁLﬁE e
ila Tl Y
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T guide

il

m Pas de mousse iyt sy e [ <03 mg/L lauryl A Substances tensioactives pr adeliia dnda ww Jul e
' __ persistante B_paioua sulphate Slikee Ju ;4 | réagissant au bicu de Cabiaadl (55
méthyléne
- 80-120 VY _ A Saturation gl L | Oxygene dissous PR VTR !
en oxygéne CuapaS YL .
Absence Jalsll Sl Résidus goudronneux et e o yay a3 LG

matigres flottantes

IRERVAVAR SN Y- B

o aby 3ala
T paal) Liaal olaal cilieal ga
CARACTERISTIQUES DES EAUX URBAINES RESIDUAIRES
3 IS gl k0

Pollution journalitre par habitant

115 UD Gl 35 0 iy G a0 LS

.m v aslle .u_uu.b -

Republic of Lebanon 90g: Matidres en suspension —

Office of the Minister of State for Administrative Reform e oY : mptm..\t. u_.ub _

Center for Public Sector Progects and Studies 57g: Matitres oxydables

3 15g: Azote organique ¢t ammonical
i W ts rLM PELTTLI
vw“... 4g: Phosphore total
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(Al g) 4y paad ANl el & jaaa

Caractéristiques de ’eau usée urbaine (avant traitement)
(crfiobo Baad GBaan )i _deta 1t o Aaugia die )
(Echantillon moyen 24h, décantation préalable de 2 h)

< A.D

< 235

< Vo Jfpda

J

< 750 mg/ L
e

< 100 mg /L.

DCO/MBOS

L aiadl (sl S Y e e WiaS gl 831 Jaee
S

Tl 5 gina (AS Lagra challadl il obpd Ay slladl i Spadd

Caractéristiques de ’cffluent traité exigibles quel que soit le niveau de traitement

Azale Kjeldahl

Lalyod (sl al sl

Hm:w de Baignade

A3l oLl Y Banall elaal
Eaux n_nw::_\.@.n i la produclion

d'esu alimenlaire

Zakidl Jye poe (DN

(e o) 3l e 0

Ll Ailaie 2y Ao

1.5 Compatible avec les Elévation maximale de température
vocations du milicu (o] .
- YA Yy,0 - (Rasie 2 (s gaill i aJl| A fa limite de 1a zone de
25 21.5 Température maximale (°C) mélange
-1 ~1,0 -1 4-0,0 (g ol icikaia el e 00 am e
6-9 6.5-8.5 6-9 5.5-9 PH el

A 50 m du point du rejet
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atlaall sy A Rl Ciuall olie e sl SHV1 aa) Sl s

Niveau de gualité minimale d’un rejet a dominante domestique

1- Qualité Minimec De I’Effluent

iyl olad Liall e pill

g Gunpus )
a\o.rv galaall
D.B.O.5 (mg/L).

dligiuadl cpauas V)
(Jfdle) Lites

D.C.0 (mg/L)

L ale Mg
()

M.E.S(ug/l)

PR NCUIEWY) |

(Jfghe) oalaaly

D.1.0.5 (mg/L)

- llgeaalt Cpoaad 5
(e bitas
D.C.O (mg/L)

(dficle) Asls Al g
M.E.S sia (mg/L)

Niveaux -

Elimination a
90%

A iad 3yl J Al
Lyl Gy il Juaill
Lty psmall Aol
a- réduction des matitres
décantables par séparation
physique simple par gravité
ou flottation,
éventucllement tamisage

Ihs s dead

Elimination & 80%

P S PP P SN PSP
) RS 5 sl
(i
b- traitement faisant appel A
des opérations physico-
chimiques {floculation,

décantation)
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IRLRVAVAR QU 3 JERFY

LA ! 7 :u, A2 e ) f. "
sl opmn 1| lginel CyS 91| A g s gl oS Y] lgnall (oS g (fihe) Bels A e Tgua i thga iy ghaadl
(Jfida) Laiaal (il bitass| . (/)| (Jfide) Laiasd (f&de) Whaslyg 1 S (otules (myL) | Matiéres Niveaux
[.B3.0.5 (ing/L) | D.C.O (mg/L) M.ES(my/L) | D.3.05 (/L) 1D.C.O (anpdl) décantables
- - - - - Tae S ol G yiall Ll s _
[limination 2 90% A LiSly o
c- traitemend identique au b
mais renforcé
m . 3 4 ] ! J\ . rubrllwr.r:b u'l.l.r.m_lxln 3
40 120 120 Aam ol
d- traitement faisant appel A
des processus biologiques
£ 1Y Y. A\ 9. F#Murﬂ.urb_u%u.t_rpk _ A
40 120 30 30 0 S
e- traitlcment biologique
complet avec décantation
\ Ao Y. Yo O murlu.buvgghlu
20 80 20 (5 50 it e
Al_rtw.t,___
f- traitement renforcé
{filtration complémentaire,
traitement au charbon actif)
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1 . p . . . , .
— Echantillon moyen sur 2 h non décanté Echantillon moyen sur vingt-quatre heures non décanté
M Y gl-q
Q - . “ L7 -
s 2- Niveaux de rejet pour les substances azotées ¢t phosphorées A g gill y Ay 00 o pad) JLSY Andlaadl dag o pall L gla Y
!
-
S
- w.m:,h....nn_:uwn minimalde | Oaddil Uil &yl Pr._c.: Gcwm,‘n_.ﬂ—nwaow . S -l Paramétres |7 byl
- ~ réduction . Jyadl Lo -dlag 4G JRa (g gienall AP
wO A 2 my/L (Equivalent habitant entre | O (S Jana Jiada Y| Phosphore total | pheu gl
P R o)
F0000 ¢t 100000} 1mg/L Yovner 3l
(Equivalent habitant de plus du £ Ulna L\mlr \
HODO0O) IR IeY
70 - 80 AV 5 /L (Cquivalent habit S Jre Jfida Yo L Azote total oS Sy §
cutre 16000 ¢ HOORUO) TG /. |y \ .
LI I lu LI I Pl\fh—nd
(Lzquivalent habitant de plus dy )
.ﬂp[..._n Jias L\ﬁlr Y.
1GOBO0)Y
Vorwos Ji kel
>
L 4
Yl
3~




) Va8 (Gala
Aabad) sbal) [ A ¢ Al ClUlE jab gl G gl Ly g ganeal) Clial gl
Ll gal agandl Jals ol aliay dadgal)
(s iay ¥ ciblid)
AUTORISATION DES DEVERSEMENTS, ECOULEMENTS JETS,
DEPOTS ET AUTRES FAITS SUSCEPTIBLES D’ALTERER
LA QUALITE DES EAUX SUPERFICIELLES, SOUTERRAINES

ET DE LA MER DANS LES LIMITES TERRITORIALES
(REJETS ET DEPOTS DE NOCIVITE NEGLIGEABLE)

YA

m_:.o:mmm.na.ai RS - Epandages. . . .w.._..mn.m.n: mer w..m._n_.m dans _nm Q:E:w..,. r,:v .2. ﬁamm %:.G les cours d'eau Conditions ..
G| Ut U | s gl | S T A e i caal il s
] T Damagasa | AR
M 197 cladiiadly il :
x 150 500 500 500 500 Flux maximal de pollution ¢x
tl.uf T Yo O O 0. 0. labitants récls ou équivalents

dang aie Sl y Gyl edY] Gl
A ol ) il

O

.M. 30 100 160 10 100 En grammes par jour d"hydrocarbures

Q . . i .

— v Yoo Voo Ve Yoo S S ued Ga il pl e
| 5 16 10 | 10 En grammes par jour de composés

e

taly @ Yo Y 3 1 cycliques hydroxylés

-

~ gyl A el G o gl Bl e

o

- byl

P o ¢ R AT E——n (i L 4 et 4 3 e = abems £ A we S e R P
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_ws_..o._.mmmnmﬁsp mmu_dLMan | ._n.&nc.. .az..d,ﬁ.. : w&nﬁ mu:..m _om ; Rejets dans les nc:.nm d’eau Conditions
| e i | ol b | R s ) | 3 B e RENRIERS:
100 300 - 30 300 En kilogrammes par jour de sels
T oo - r. .. dissous
ASl YT e PETEIPTR N
- - - 500 - En azote et phosphore totaux (g/jour)
- - - o B L
(e84 4)
- 300 - - - En azote phosphore totaux (kg/hafan)
. .. , - - IS gl y sl
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Lo sd s
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autres que les eaux urbaines residuaires dans les Paramétres concernant les rejets

eaux de mer dans les lirnites territoriales

{rejets & une distance supérieure a 500 métres de la c6té)

Val Asll .
e - Unité Bas gl  Paramétres <l g
maximale (5}'4‘5'!
35 Yo | °Celsius Au4ia 3o p | Température il el da
6-9 1=1 | Unités pH wo¥tir o, | pH =gl Y
PAENppLIEL
Absencede | s A Couleur At
L o gt
60 1 | mg o2 OS5l il | DBOS (5 sl a8 )
Rl A rciaall
B LylesS
200 Yoo lmel Adfads | Matigres solides Aty idia o 4.
dissoutes
1800 YA+ | mgL Falfada | Résidu sec 3 O bal oyl L
150 °C Loa_pind ey 33
l_-\_)g YO . U_L-:_
60 1. | mg/L _)‘—,-Va-!-a Mati2res en et PN I A
suspension
50 °. | NTU NTU § Turbidité 3_jlssd
i Y} mg/l Sdfada | Sulfures Sl
| 1S vo | mg/l Adfada | Huiles et Cagady o
Graisses
0.5 o | myL Adfids | Hydrocarbures Cpoome S 3 S5 300
d’erigine A ob Jeal
pétroliere
5 e | mgL dfala | Phosphates PO4 iy
40 £ | mgl dfala | Nitrates NO3- S I




YN

\RERVLVAR S 37 JECH NP VDN R RPN

e sﬂ G| wee | ame | P g
1 V| mglL _Jifile | Phénols Y yid
1.5 V.0 | mgL Adfale | Fluorures Sy il
3 V| mgll Adfads | Aluminium o aziva T}
3 ¥ i mgL Sdfals | Ammonium pssipaY)
NH4+
0.005 co | meL fide | Mercure G5
0.5 .0 | mg/lL Adfide § Plomb ataa i
0.03 @ mg/ll Sdlfala | Cadmium p eIl
0.05 +o | mg/ll Sdfeda | Arsenic Ztip M
1 V| mgL Adfide | Chrome total SN ey SU
1.5 Voo | gl Adfeds | Cuivee kil
0.1 Y| mp/l Fifpde | Nickel JEall
1.5 V,0 | mglL Sdfale | Fer aall
1 V| mgL Judfade | Manganese Oladal
5 ° | mgL Fulfata | Zinc o1 30
0.1 OV mgll Sdfata | Argent il
Z Y [ mgl Adfile | Barium g
2 Y | mgL Sulfals | Cobalt Cally 4
0.2 Y | mg Adfata | Pesticides totaux | <A Taoay ol
leet il
0.1 <Y | mg/L SA/&da | Cyanures et
5000 O Colonies/100mL Voo 4 2ae | Coliformes ol Al §F yara
lla | toraux
IR SRt
Jazlt oslal L,a sl sgd clighd (¢ pealll 3 gaall
Valeurs Limites d’Exposition dans les milieux de travail
ildaaMa
O OSey y (he b A) gile Juas agd (el el pa el Ln el Y
iiaaa ) el Cagia g8 4baz 3 Jlgh gVl 8 WU 0 Janay Jaladt Ad (i el

ol iy Jalall Ul i et of OSas S ayaadl o8y 5 ppal sl e ol 3 g3a Y
aab gl a gl A e € e S) el 12a S b aag Yy cada Yo j,laT Y 5 el
Y e 308y e agly (53l meal e el S G Bl 0585 O ey
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(> +) 3L pda 5t i il

Akl e plad Syma Y M aall e il sl Y

B 3 Sle alad Gyl e pabeaia¥l 58 Ledie
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ilBadla Bl Baal il gdo (el B gl 5 alall
* Notes Valeur Moyenne pour une Valeur Moyenne
courte durée d’exposition .
el gafia b gaedalls i | qaSe Jlafia | gpdalaeda Substance
mg/md PPM -mg/m3 PPM .
R V. Ve YA Ve sl
Ca 270 15 180 100 Acétaldéhyde
) Y 1 Yo K Sl el
37 10 25 10 Acide Acétique
YEos A YA« Yoo Oy
2400 1000 1800 750 Acetone
z V.o 1. Y. £ oA gl
p 105 60 70 40 Acétonitrile
Ve L Ot ey (o=l
14 i tetra bromure
d' Acétylene
c . oA oY Gxe o) ol g S
p Ca 0.8 0.3 0.25 ¢.1 Acroléine
T ¢ AN 2l oS
P Ca 0.03 Acrylamide
| e 1 ¥ sy 8!
p Ca 10 2 Acrylonitrile
o ,Yo L}_:_)_\il
p 0.25 Aldnne
Y. £ > X AN PECS
10 4 5 2 Chlorure Allylique
1 Y T ) N a8
6 2 3 1 Chlorure 4" Allyle
A "o O el
2 .5 2- Amino pyndine
Y Yo YA - L gl
27 15 18 25 Ammonia
eYo Yoo Jeat s
525 100 n- amyl acétate

Peau :Pc 2l Pl (e w2 3 i «Cancérogine :

Ca ‘&l:_).u:{.*

AT

PORcam o e B
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* Notes Valeur Moyenne poﬁ'r une. B + Valeur Mo}enne
courte durée d’exposition .. o .
rsa J-“/&‘ ~{galal L‘.‘.}* A'-*‘S".' ..)-‘"‘/&‘ “L'J.S-I-‘-A-‘. L'ﬁ._P- Substance
mg/m3 PPM mg/m3 PPM
e AR -] Jral s 'q,su
650 i25 - Sec-Amyl acétate
c ; A \ Dhgiay Gl
P Ca 8 2 Aniline et homologues
=0 4TS ey O Y
0.5 Antimoine et dérivés
o P
0.3 ANTU
. eoed A LGS yay i S
Ca bl
Arsenic et dérivés
solubles
¢ LY Lee® oY1 e
Ca 0.2 0.5 Arsine
LY Jha — il
0.2 Azinphos-Methyl
.0 ZLEY 43S pa s psa
0.5 ohsAll
Baryum et dérivés
solubles
p i1,Ye e ¥, Te | On
Ca 16.25 5 3.25 1 Benzéne C6HG
° ) iyl )8
5 i Chlorure de benzyl ‘
¢ e e X £ gty ol pll
Ca PRatyy :1
0.002 Berylium et dérivés N
Y, Y Jaall S :
1.0 0.2 Biphényl _
sy ¥ +,0 V0 o) AR e S R R ST B XL '1,
0.03 0.015 0.01 0.005 Pentaborane i
T \ Oaopll 3 sk C0G i :
3 I Triflucrure de Bore b 2
Peau :Pc Aall (DA (pe o pulli 17 «Cancérogine : Ca (o fa R 3

P
r.
;.
L
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* Notes Yaleur Moyenne pour une Valeur Moyenne
courte durée d’exposition i '
cala Safie | Gadall g | i Safia | Qadadle i Substance
mg/m3 PPM mg/m3 | PPM
Y Ry oY A pad
2 0.3 0.7 0.1 Brome
c © © poFaR
p 5 0.5 Bromoforme
f.- AR Yoo CaBan VY
Ca 2200 1000 I.3 - butaditne
qc. S VY. Vo Jignll o3E Lo
950 200 710 150 n-butyl Acérate
Yyvds Yo 80 Yo LL;_,}_;Jlﬂ_'\L‘S}JB
1190 250 950 200 Sec-buryl Acétate
Y34, Xo. q0. AR d::_,;_ﬂt_)L;ng:
1150 250 950 200 Tert-buty] Acérate
z ve. o. JissdssSo 0
p 150 50 Alcool-n-butylique
{ico Ve T2 Yo n,;-\,'—"_,‘%.’d_&—(‘L_S}"L}’
455 150 305 100 Alcool Sec butylique
£0. 19, T A glg‘ﬂdpsks:x
450 150 300 160 Alcool Ter butylique
c \E ° Ot S
P 10 5 Buty! amine
c . - Sy 8 San (SN
p  Ca 0.1 €03
Tect-butyl chromate
y,0 .0 S el 2l
1.5 0.5 n.butyl glvcidyl ether
VYo Yo SES e i an
135 23 Butyl mercaptan
¢ Y popaSd L
Ca 0.2 Cadmium {Poussidres)

Peau :Pc alall DA (e o juds 'z «Cancérogine - Ca sL')l:_)uua et
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eS| el Saad gl agaa [ g B gl st
* Notes Valeur Moyenne pour urno:; I _V"Valeur Moye‘nne' o ”
courte durée d’exposition C
e giafka | Otally £ 5 L.u.S.n -)-“/C':" Oedadl £ 5a Substance
mg/m3 PPM- - | . mgm3 PPM : _
) PRI LUP LA
0.1 Cadmium (fumées)
Y a sl SH ]
Oxyde de caleium
ol S
5 Carbaryl (sevin)
Y,o 2 gua¥ (ysa Sl
35 Noir de charbon
- Taan LI S Qﬁﬂ\&};ﬁlu’_ﬁu
45000 30000 9000 5000 Dioxyde de carbone
z i 'Y 'Y ¢ (_';_,g‘)S.\\_)_hﬁ_)gSUju
P 6 12 12 4 Bisulphure de carbone C52
YY4 Yoo £ Yo O sl g
229 200 40 35 Monoxyde de carbone
el Yo \ O3S a8
Ca 12.5 2 Tetrachlorure de carbone
CCL4
c ¢ "0 Ol
p -Ca 0.5 Chlordane
z 2 3 .,0 1 O siSadt pialsll
p Ca 1 0.5 Chloro camphene _
_ ) .0 OAASal sl A8 2] .
p Ca t 0.5 Oxyde de biphényl chloré )
A\l \ \,0 ., 0 BT :
t 1.5 0.5 Chlore |
«,4 7 ¥ o) il .\.}“S'lgjt:
0.9 03 0.3 0.1 Dioxyde de chlore
aa Y aa ) aanaliad 4,48
(_;-*ﬁ:" U*“-;‘“ Chloro acetatdehyde
3 1

Peau :Pc 2adl (A& (e o i <Cancérogine © Ca i gaea 1ok
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= Yaleur Moyenne pour une Valeur Moyenne
* Notes courte durée d'exposition
caba Safia | Gedal s afia £ Substance
mg/m3 PPM Lo B
‘mg/m3% - | PPM. .
ve. Ve CHR 508
3350 73 Chlorobenzéne
Ce ! (UoS ZEY) Jaida 54K
PCa ! Chlorobiphenyl (42% Chlore}
¢ LAY Y PSTLERT
Ca 9.87 2 Chloroforme
. Cae0 e S ey
Ca 0.005 0.001 Chloro methyl methyl ether
Y <) e Sny s
0.7 0.1 Chloropicrine
e (oA pna) LS oy oy SH
0.5 Chrome et dérivés
¢ -,"\ }3151“:_}“‘”\ eJ_}S“QILtSJﬁ
Ca 0.001 Chrome hexavalent (Cr)
+.0 DAy AN 5y SN CAS
0.5 el
Chrome (11} & (IID) bivalents et
trivaleats
2 (I ¢ J:vLI:ﬁu:.le! (_xiil LJ\JLS\;ZLIS_}A
Ca 0.2 Criilt A Gl
Goudrons volatils et solubles dans
le benzéne
o PETERR PR JEPS VG PKS
0.05 Cobalt {Poussitres et fumées)
\ 45 521 3 plad
| Cuivre {Poussiéres et aérasols)
* v‘ -L'ui_:\_: L)..al\;—-l
0.1 cuivre (Fumées}
X REC NS I W
0.2 Coton brut (Poussigres}

Peau :Pc alall (DA ja o 3T i «Cancérogene * Ca (b peia 1t
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* Notes Valeur Moyenne pour une v Yaleur Moyenne .
courte durée d’exposition ‘ ' o
aSa el % SRRV P B S Substance
mg/m3 Cuadadly ke | osldy
pPM | mgm3. | PPM
z Y ° Y g 5 SH
p 22 5 Crésols
d vie e e S F
p 245 50 Cumeéne
c (2 B pound) 2l 30
5 Sels de cyanures
Voo, Yoo gl Sl
1050 300 Cyclohexane
Yoo yo Oy 1S
200 75 Cyclopentadidne
YoA 9. 1YY, T ol 4l
2580 900 1720 600 Cyclopentaue
2 ' (RN B
Ca 1 DDT
- ) LYo ¥ v, 0 ) CalEn
P 0.9 0.15 0.3 0.05 Decaborane
d T 3 Ot
p 0.3 0.1 Diazinon }
b Y ey ) S i
0.4 0.2 Diazométhane |
| o3 Cesla i
0.1 0.1 Diborane |
o Y e k,_':Lﬁ
5 Dibutyt phthalate
2=l Ve o Cui oSS 51
e 50 O - dichlorobenzine
300
a ve 1Y fo. Yo i gsisaal
Ca 675 110 450 75 P- dichlerobenzéne

Peau :Pe dadl (PAa o 23S i sCancérogine * Ca b gea 1o *
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StEadla Bl aal i adll 3 gas qaajl Jaaa ghall’ salall
* Notes Valeur Moyenne pour une Valeur Moyenne
courte durée d’exposition
e jiafia £ Safga £ Substance
mgms | Gty | ente ) b
CPPM | mgd | BN ] BER
AUL N 1. Ol _,_UAS{:.;U N |
750 204 1.2- Dichloroéthylzne
z e T 1. A e Sl dbi 1 b
pCa 60 10 30 5 Dichloro ethyl ether
. ) S g1
P 1 Dichlorves
c ¢ LY O s
P Ca 0.15 Dieldrine
z e, Y Yo o Ol B sha
p 50 i0 25 5 Diméthylaniline
c h D2 A (S
P 1 Dinitrobenzéne
d Y o Sfos 458 S
p 0.2 Dinitro orthocrésol
T ¢ Ve N TR PP
p Ca 1.5 Dinitrotolugne
c 4 Yo OS5
p 90 25 Dioxane
& 1 Vo o Voo | (O O DS Oy
p 900 150 600 100 Dipropylene glycol
z ) ol
P 0.1 Endrine
d & A ¥ Cnr oslsd
p ©Ca 8 2 Epichlorhydrine
c Vi Y., s S Y
740 200 2- Ethoxyéthanol

proy

Peau :Pc alall (TAS (e ol iz «Cancérogine : Ca b _ea 1 .

P ’



AR 1V44/4/1Y _ § 0 aaall | Ly )l 3y 50

* Notes Valeur Moyenne pour une | ‘ Valeur.Moyeﬁne
courte durée d’exposition
ale jSafia £ | Safds N ' Substance
PPM | mgm3. | .PPM
Vi £ Jeyh Cs
1400 400 Ethyl acétate
z ¢ Yoo Yo Y. ] iy B g b
p Ca 100 25 20 5 Ethyl acrylate
YAy Ye. A4 T, Ay O
110 250 890 200 Ethyl bromure
ye ) A Y . ol Sl
15 6 g 3 Ethanolamine
o80 1Yo Yo Voo Ced U
545 125 435 100 Ethyl benzene I
Yr. o RS 5 O
230 50 Ethyl butyl cétone
ACEN RTES A1 a5
2600 1000 Ethyl Chlorure g
Yo . Ol (g1 S }
25 10 Ethyl diamine :§
; i,ve e V,AY 3 YT 3K
Ca 9.15 5 1.83 I Oxyde d’ethylzne
p A Y £ A Oty 48 gl YD
Ca 8 2 4 1 1,2 - Dichloroethane
Yo o 1Y £ ol JA
1500 500 1200 400 Ether Ethylique
\ e S e
1 0.5 Ethy] mercaptan

Peau :Pe Al (DA e vyl i «Cancérogine : Ca Ok pn 1p Y
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SlEada 3 _wd Taal a gl dgas e daa g2l 5 slalt
* Notes Yaleur Moyenne pour une Valeur Moyenne
courte durée d'exposition
s fafia 8o Safia Y Substance
mg/m3 Gupalally cla A Crglall 1 7
PPM g3 | RRM |
v \ L_g.\g.u_“ PprE k] Jue
3 1 Ferro vanadium Poussigr s
Y0 (s §) oyl
2.5 Florures (F}
Y . skl
02 c.1 Fluor
S Y 3 Al Lad
Ca 2 1 Formaldehyde
| o dlza il adla
9 5 Acide Formique
T ¢ ° oiSta
p Ca 0.5 Heptachlore
Yoro o YT £ cba _ g
2000 500 1600 400 n- Heptane
YA - OdSs _ O
180 50 n- Hexane
A ° Opl8a ——==X
20 5 2- Hexanone
e a a Ol e
p Ca 0.1 0.1 Hydrazine
} v G e e
10 3 Bromure d'hydrogine
z o £.¥ Omg el e
p. 5 4.7 Cyanure d’hydrogéne
s 2 v o Gy il 305
7 5 Acide Chlorhydrique
K v oo 38
6 3 Acide fluorhydnque

Peau :Pe aball (JAS e pli i

(Cancérogéne : Ca 4 ph_poua
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* Notes Valeur Moyenne pour une- - ’ Vqle_ur Moy_e_n:ne' '
courte durée dexpesition:|. .. - 5
cala Siafin | e | Al | el  Substance .
PPM “mg/m3 - |~ PPM
Ve ) O Sy
I.4 1 Peroxyde d'hydrogéne
Y o Oy el b
0.2 0.05 Hydrogeene selenié
\R Ve Ve Ve gl A S
21 15 14 10 Sulfure d'hydrogine
LTS ) o 3,
1 g.1 lode
Y. el a8 43
1Q Oxyde de fer (fumées)
eYo Yoo il Jaal
525 100 Isoamyl acétate
0. 1Yo vy Yoo bl 3 s
450 125 360 100 Alcocl isoamylique
Ve 1. oo a5 34
700 150 Isbutyl Acétate
Yoo o U_L;_,H_,_}g\j\d_,;s.ll
150 50 Aleool isobutylique
VYA i 40, Yo. S 35 219 30
1185 3o 950 250 Isopropyl Acétate
1YYe o 1A £ o Y Jedd
1225 500 980 400 Alcool isopropylique
‘0 (5 ymnll i pabin i dind i ped
0.05 Pb minéral (Poussiéres et fumées)
c YA Yoo ol
p 1800 1000 Lindane
’ YA Yaos AL 2yl o
1800 1000 Gaz liquéfiés d'erigine pérolidre

Peau :Pc Alal (& (pe wu i iz «Cancérogine & Ca (s 1p®
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* Notes Valeur Moyenne pour une Valeur Moyenne
courte durée d'exposition
Fafin Y oS fafia T Substance
st Cugatally mg/m3 LU-‘-L‘IL‘
mg/m3 PPM PPM .
Ve o sseiiall IS i
10 Oxyde de magnesium (fumées)
'y i
10 Malathion
e Jpiadall SAS ey
3 Manganeése
c o DS G
P 0.05 Mercure (Vapeur)
c Y o) ZLSN Ay gainz CAS a8 (B30
P, 6.03 0.0! Mercure organique (Alkyls)
¢ Ve kS s
Ca 10 Methoxychlore
z ryo Ye. Y. T grl_;‘%dld_,;ﬂ\
p 325 250 260 200 Alcoc! méthylique
d re v SIS
p 35 10 Methyl acrylate
T @ Yo e Seuall Bay
p Ca 20 5 Bromure de méthyl
¢ A Y. V.0 e 8 de
Ca 210 100 105 50 Chlorure de méthyl
vie. (e Vi re. easis sl Jii
2450 450 1900 150 Methyl Chloroforme
IR X e X ;:uté_.._,)glbg-'-__-éq_'.m@l_‘ﬁ_‘_,.
02 Q.02 MD1
¢ e o Al ki
Ca' 1000 (st 500 Chlorure de méthyléne
T ot LY < G Je
p Ca (rils 0.2 Methyl Hydiazae
0.35

Peau :Pe 2adl (A& e i i (Cancérogine * Ca (O peaa ta *
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* Notes Valeur Moyenne pour une . Valeur Moyenne
courte durée d’exposition
Gale JiafEa # > Jiafda £ o Substance
mg/m3 Gl RUPTPRN ECTAN P P
PPM mg/m3 PPM
c Y- oY Sl b s
0.05 0.2 Methyl Isocyanate
' e OES e iz
! 0.5 Methyl Mercaptan
c 1 N i Ol b
p 0.6 0.2 Parathion methyl
z oY N LY vy ephizia
P 0.3 0.03 0.1 0.0t Mevinphos, phosolvin
Yo Vo -1 Y u_,j\_‘,,_,
75 15 50 10 Naphthaline
N S S
0.007 0.001 Nickel carbonyle
\ Cpna S
1 Nickel {méeal)
oY v il AE S e
0.3 0. Nickel: dérivés solubles
€ "o REJCE
P 0.5 Nicotine
K £ e \ ol Gl aes
10 4 5 2 Acide nitrique
T, Yo Sy il 3!
30 25 Oxyde nitrique
z v Oisl 3 A8
P 3 P- Nitroaniline
° ) G g RS
5 1 Nitro benzéne
d ! RIS A8 -
p I P- Nitrochlorobenzéne

Peau :Pc dall JAS (e 1w ;g +Cancérogne 1 Ca spka youa 1p *
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lLBasla Bomal Baad i alll dgda (o S L giadl palatt
. Notes Valeur Moyenne pour une ‘ " Valeur Moyénne
courte durée d’exposition _
: cata faffa | Ogdallsla ifiaffa £ Substance
mg/m3 pRM | eS| oosld
mg/m3 PPM
’ VLA 3 RNPP It IRORKGU -
| 1.8 ] Dixoyde d’Azote
E T Ve Oy AR a1 KIS
| 30 10 NF3 Trifluorure d'azoie
| c o) iyl
P 0.1 Nitroglycérine
z AR Y O gl iy S
p 11 2 Niteotoluzne
d ¥ o) Cnfliis 5 HISNS
i 0.3 0.1 QOcta chloro naphthal2ne
Y. 5 Ll Cog 3l 33
10 5 Huile minérale
A ool Jee e X Cee Y PP RRNE P
0.0006 0.006 0.0002 0.002 0s04 Tetraoxyde d’osmium
X Y SLILE WY yiaaa
2 1 Acide oxalique
" S N 28y
0.1 0.05 OF2 bifluorure d’oxygeéne
o T X o Qs
06 0.3 0.2 0.1 Ozone
¢ e A S
P c.1 Paraguat
a o) NEOB
P 0.1 Parathion
c .0 TR PN “‘_..JLA.':L
p 0.5 Pentachloronaphthaléne
c e Jdsaah )8 edas
p 0.5 Pentachlorophénol

Peau Pc dlalt JAS (ja ol ip Cancérogine @ Ca ¢yl poss 1p *
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B | T Bt S gl agin R A Bl
*_Holés Valeur Moyenﬁe pou;' une ValeurMoyenne 1
courte durée d’exposition : B ) ) S
(L) _)1-/(:4 - Ggladls £ 3 ja/&a 3 B TV Substén-'c'é“;: :
mg/m3 PPM DS sy |
' mg/m3 PPM : .
Y4, A\ OliYE 8 S Y
790 200 1,2 dichloroéthyléne
z s Vo, v4 o Jud
p 60 15.6 19 5 Phénol
z ) ol sle Okl b
p 0.1 P- Phényléne diamine
c . to Y. Y. e ot i
p Ca 45 10 20 5 Phenyl hydrazine
VA Y .t ) O 8
0.8 0.2 0.4 0.1 Phosgéne
3 3 ot o ¥ O g
1 1 0.4 0.3 Phosphine
r \ Sy )i il
1 Acide phosphorique
o SVl i il
0.1 Phosphere Jaune
d to sl als,
P 0.1 Acide picrique
CoeeY Gl ALY A S
0.002 Platine: derivés solubles
' SYo Yo. O A gl Jyash
P 625 250 500 200 Alcool propylique
° pIPIR
5 Pycéthrine
Vo e oS
15 5 Pyridine
S Sl iyl
10 total Ciment portland

Peau :Pc Mall JAA (a5l i «Cancérogine *

Cat&ia‘)uu:{\'
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* Notes Valeur Moyenne pour Valeur Moyenne
une courte durée
d’exposition
Fafda £ ks fafia LN Substance
ala Guaeladly mg/m3 el
mg/m3 PPM I ERM
e SRR
5 Rotenone
oY sl #30
0.2 Séiénium sels
o ol 5 UG
0.4 0.05 hexafluorure de sélénium
1 M St e
6 Silice (8i02) amorphe
s 00 Cristobalite A S e
0.05 tridymite Silice crystalline
o) Quartz
0.1 tripoli
oy G E Ny e 2 il
.01 Argent: PoussiZres et sels
solubles
d e Lol pasdpmall Slald )48
p 0.15 0.05 Fluoro acétate dg sodium
e papdyall 208
0.15 Hydroxyde de sodium
.0 [ pgen Fiy
0.5 0.1 Stibene {Sb H3)
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ANNEX 3

Guidelines for the
Protection and Remediation
of Rivers and River Landscapes

in the Republic of Lebanon




Human activities are degrading the environment and quality of life in the rivers and river valleys

all over Lebanon. Partially the rivers and the surrounding areas are today disturbed forever by
human activities.

e The Lebanese rivers are highly polluted by:

industrial discharges,

direct or indirect discharges of sewage from human settlements and
leachate from waste disposal,

diffuse flows from agricultural used areas contaminated with fertilizers and pesticides.

e The surrounding landscapes of the rivers and especially the river valleys and the river mouths
are partially disturbed or polluted by:

industry

uncontrolled settlements,
landfills,

stone quarries and

sand spiliing

In order to combat pollution of rivers and threatening of river landscapes in Lebanon, principles
must be defined within a framework of guidelines

This Guidelines deals with the protection and remediation of Lebanese rivers and the river
landscape:

The Lebanese rivers have to be kept free from pollution,
. The current state of the rivers has to be improved and future pollution shall be avoided
. Characteristic river landscapes has to be prevented from uncontrolled urbanization and
from industrial settlements,

Unique river landscapes has to be restored and managed as protected areas,
. The urgency of these tasks has to be subject to all further actions.
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Part | General Guidelines

Article 1

(1)  This Guideline concerns the protection of rivers and their landscapes
The objective of this guideline is to protect the rivers and their surrounding areas

from pollution, disturbance of the river valleys and to save them for future
generations as natural as possible.

(2) Protection in the sense of this guideline means:

(i) the Lebanese rivers have to be kept free from pollution,

(it) the further pollution of the rivers has to be prevented and their current state has to
be improved,

(iii) characteristic river landscapes has to be prevented from uncontrolled urbanization
and from industrial settlements,

(iv)unique river landscapes has to be restored and managed as protected areas,

Article 2

(D All involved parties shall cooperate in the protection of the rivers and their
landscapes to prevent their pollution and the pollution of their drainage areas.

(2)  They shall in so doing in particular endeavor:

(i) to enable use to be made of the river, in particular the obtaining of supplies of
drinking water from the rivers or from bank-filtered waters, the agricultural use of
the waters and sediments and the use for recreation;

(i) to achieve as natural as possible an ecosystem with a healthy diversity of species;

(ii)to avoid as much as possible the construction of buildings along the river banks

outside the existing settlements in order to protect the natural landscape for nature
conservation and recreation;

(iv)  to reduce substantially the pollution of the Sea from the drainage areas of the
Tivers.
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Article 7

Zoning plans and nature conservation plans for the surrounding areas of the main rivers

including staged action plans for measures to be taken for the implementation of these
plans have to be developed.

Article 8

(1) In accordance with legislation framework principles, a water committee for the monitoring
of environmental matters should be formed. It shall be chaired by a leading representative
of the MoE.

(2) This water committee shall assist the Lebanese Government in all water and river related
questions. Its responsibility shall include the approval and review of the activities as
described in the Articles of this guideline and of all other guidelines prepared in the
fulfilling of this guideline as well as in the drafting of water related legislation.

(3) One or more of the representatives shall submit to the committee a draft of the measures
to be taken. The committee shall deliver its opinion on the draft within a time limit that the
chairman may lay down according to the urgency of the matter. The opinion shall be
delivered by a simple majority .The votes of the representatives within the committee shall
be weighted in the manner which has to be set out in the first meeting of the committee.

(4) The Government shall adept the measures envisaged if they are in accordance with the
opinion of the relevant ministry.

Article 9

The involved parties shall inform the governmental water committee of all the basic matters
required for the water committee to fulfil its tasks and of the measures taken and the total
resources used therefor. The water committee may submit proposals to the involved parties
regarding improvements

Article 10

(1) Any Activity or settlement should be subject to an EIA/EIS report.

(2) Coastal area management programs and river management programs shall be merged.
Article 11

The responsible governimental parties shall prepare the basic matters required for the

implementation of penalties for the pollution or desturbance for rivers and their surrounding
areas

cuuy docwuzntsne-¥ prdoe waltertwatzr newgue . doc 4



Article 1

Part Ii Activities

In order to fulfill the Guidelines given in part I the following activities have to be taken for
the protection and remediation of rivers and their surrounding landscapes.

Article 2

(1

(2)

Article 3
(1

(2)

Article 4
(1)

Article 5

For the evaluation of the existing situation a joint program of measurements and
investigations to demonstrate the quantity as well as quality of the waters,
sediments and effluents has to be developed.

Surveys showing major point sources of discharges of harmful materials (discharge
charts and wastewater register) from industry, settlements and other sources like
landfills have to be prepared and water pollution from diffuse sources has to be
estimated and extrapolated.

A staged program for urban waste water collection and treatment according to the
risks and effects to the receiving waters and the quantity and poliution of the
discharge has to be developed.

Specific quality objectives taking account of the requirements with regard to the
use of the waters, the particular conditions of the river course and the natural
aquatic communities have to be developed.

Standardized methods for the classification of river water qualities has to be
compiled.

Programs for the design and construction of waste water treatment plants for the
reduction of discharges of harmful materials from the point sources of both
settlements and industry as well as programs for the reductions of pollution from
diffuse sources have to be implemented including timetables and cost assessments.

Protective measures such as emergency basins an oil separators to prevent water pollution
resulting from accidents in industry and on the roads in the river valleys have to be
developed.
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Article 6

(1) The main elements that constitute a river landscape have to be analyzed and
classified and an inventory of land-use on the main river basins has to be prepared.

(2) The hydrological situation in the river areas has to be described and the main
influencing factors has to be recorded.

(3) Documents regarding the ecological importance of the various biotope elements of
the waters and proposals regarding the improvement of conditions for aquatic and
coastal communities have to be prepared.

(4)  Planned and existing types of utilization of the waters, which may have serious
regional repercussions including hydraulic structures and regulation of the waters,
have to be investigated.

Article 7
Zoning plans and nature conservation plans for the surrounding areas of the main rivers

including staged action plans for measures to be taken for the implementation of these
plans have to be developed.
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ANNEX 4 Guidelines for the
Treatment of Urban
Waste Water from the

Republic of Lebanon



In order to combat pollution of waters in Lebanon the

Guideline for the Protection and remediation of Rivers and River Landscapes
in the Republic of Lebanon

was prepared.

In order to fulfill this Guideline which deals with the treatment of Urban Waste Water was
prepared.

The following points are essential for the environment:

e To prevent the environment from being adversely affected by the disposal of insufficiently-

treated urban waste water, there is a general need for secondary treatment of urban waste
water,

e In sensitive areas it can be necessary to require more stringent treatment; whereas tn some
less sensitive areas a primary treatment could be considered appropriate,

e Industrial waste water entering collecting systems as well as the discharge of waste water
and disposal of sludge from urban waste water treatment plants should be subject to general
rules or regulations and/or specific authorizations;

¢ Discharges from certain industrial sectors of biodegradable industrial waste water not
entering urban waste water treatment plants before discharge to receiving waters should be
subject to appropriate requirements;

¢ The recycling of sludge arising from waste water treatment should be encouraged, whereas
the disposal of sludge to surface waters should be phased out;

« Monitortng of treatment plants, receiving waters and the disposal of sludge is necessary to

ensure that the environment is protected from the adverse effects of the discharge of waste
waters,

¢ Information on the disposal of waste water and sludge have to be made available to the
public in the form of periodic reports;
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Article 1

This Guideline concerns the collection, treatment and discharge of urban waste water and the
treatment and discharge of waste water from certain industrial sectors.

The objective of the Guideline is to protect the environment from the adverse effects of the above
mentioned waste water discharges.

Article 2
For the purpose of this Guideline:

l. 'urban waste water' means domestic waste water or the mixture of domestic waste
water with industrial waste water and/or run-off rain water;

2. 'domestic_waste water' means waste water from residential settlements and services
which originates predominantly from the human metabolism and from household
activities;

3. industrial waste water’ means any waste water which is discharged from premises

used for carrying on any trade or industry, other than domestic waste water and run-
off rain water;

4, 'agglomeration' means an area where the population and/or economic activities are
sufficiently concentrated for urban waste water to be collected and conducted to an
urban waste water treatment plant or to a final discharge point;

5. ‘collecting system' means a system of conduits which collects and conducts urban
waste water, '

6. '‘One(1) p.e. (population equivalent) means the organic biodegradable load having a
five-day biochemical oxygen demand (BODjs) of 60 g of oxygen per day;

7. ‘primary treatment’ means treatment of urban waste water by a physical and/or
chemical process tnvolving settlement of suspended solids, or other processes in
which the BOD; of the incoming waste water is reduced by at least 20 % before

discharge and the total suspended solids of the incoming waste water are reduced by
at least 50 %,;

8. 'secondary treatment' means treatment of urban waste water by a process generally
involving biological treatment with a secondary settlement or other process in which
the requirements established in Table 1 of Annex 1 are respected,

9. ‘appropriate treatment' means treatment of urban waste water by any process and/or
disposal system which after discharge allows the receiving waters to meet the relevant
quality objectives and the relevant provisions of this and other Lebanese Guidelines;

10.  'Sludge’ means residual sludge, whether treated or untreated, from urban waste water
treatment plants;
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11.  ‘eutrophication' means the enrichment of water by nutrients, especially compounds of
nitrogen and/or phosphorus, causing an accelerated growth of algae and higher forms

of plant life to produce an undesirable disturbance to the balance of organisms present
in the water and to the quality of the water concerned;

12.  'estuary' means the transitional area at the mouth of a river between fresh-water and
coastal waters,
i3. '‘coastal waters' means the waters outside the low-water line or the outer limit of an
estuary.
Article 3

1. All agglomerations have to be provided with collecting systems for urban waste water,

at the latest by 31 December 2010 for those with a population equivalent (p.e.) of more than
15000, and

at the latest by 31 December 2015 for those with a p.e. of between 2000 and 15000,

For urban waste water discharging into receiving waters which are considered 'sensitive areas'
as defined under Article 5, collection systems have to be provided at the latest by 31
December 2005 for agglomerations of more than 10000 p.e.

Where the establishment of a collecting system is not justified either because it would produce
no environmental benefit or because it would involve excessive cost, individual systems or

other appropriate systems which achieve the same level of environmental protection shall be
used.

2. Collecting systems described in paragraph | shall satisfy the requirements of Appendix I
(A). These requirements may be amended in accordance with the procedure laid down in
Article 8 of the Guideline for the Protection and Re-mediation of Rivers and River
Landscapes .

Article 4

1. All urban waste water entering collecting systems shall before discharge be subject to
secondary treatment or an equivalent treatment as follows:

» at the latest by 31 December 2010 for all discharges from agglomerations of more than
15000 p.e.,

e at the latest by 31 December 2015 for all discharges from agglomerations of between
10000 and 15000 p.e.,
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at the latest by 31 December 2015 for discharges to fresh-water and estuaries from
agglomerations of between 2000 and 10000 p.e.

. Urban waste water discharges to waters situated in high mountain regions {over 1500 m
above sea level) where it is difficult to apply an effective biological treatment due to low
temperatures may be subjected to treatment less stringent than that prescribed in

paragraph 1, provided that detailed studies indicate that such discharges do not adversely
affecr the environment.

. Discharges from urban waste water treatment plants described in paragraphs | and 2 shall
satisfy the relevant requirements of Appendix [.B. These requirements may be amended in

accordance with the procedure laid down in Article 8 of the Guideline for the Protection
and Re-mediation of Rivers and River Landscapes .

. The load expressed in p.e. shall be calculated on the basis of the maximum average weekly

load entering the treatment plant during the year, excluding unusual situations such as
those due to heavy rain.

Article 5

1.

L)

For the purposes of paragraph 2 less sensitive areas according to the criteria laid down in
Appendix I1. shall be identified by 3 1of December 1999.

. Urban waste water entering collecting systems shall before discharge into sensitive areas
be supject to more stringent treatment than that described in Article 4, by 31 December
2005 at the latest for all discharges from agglomerations of more than 10000 p.e.

. Discharges from urban waste water treatment plants described in paragraph 2 shall satisfy

the relevant requirements of Appendix 1 B. These requirements may be amended in
accordance with the procedure laid down in Article 8 of the Guideline for the Protection
and Re-mediation of Rivers and River Landscapes .

Alternatively, requirements for individual plants set out in paragraphs 2 and 3 above need
not apply in sensitive areas where it can be shown that the minimum percentage of
reduction of the overall load entering all urban waste water treatment plants in that area is
at least 75% for total phosphorus and at least 75 % for total nitrogen.

. Discharges from urban waste water treatment plants which are situated in the relevant

catchment areas of sensitive areas and which contribute to the pollution of these areas
shall be subject to paragraphs 2, 3 and 4.

. The identification of sensitive areas has to be reviewed at intervals of no more than four

years

Areas 1dentified as sensitive following review under paragraph 6 shall within seven years
meet the above requirements.
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Article 6

1. For the purposes of paragraph 2, less sensitive areas according to the criteria laid down in
Appendix 1. can be identified by 31 of December 1999.

2. Urban waste water discharges from agglomerations of between 10000 and 150000 p.¢. to
coastal waters and those from agglomerations of between 2000 and 10000 p.e. to
estuaries situated in areas described in paragraph 1 may be subjected to treatment less
stringent than that prescribed in Article 4 providing that:

such discharges receive at least primary treatment as defined in Article 2 (7) in conformity with
the control procedures laid down in Appendix I D,

comprehensive studies indicate that such discharges will not adversely affect the environment.

3 It ha< be ensured that the identification of less sensitive areas is reviewed at intervals of
not more than four years.

4. It has be ensured that areas no longer identified as less sensitive shall within seven years
meet the requirements of Articles 4 and 5 as appropriate.

Article 7

It has to be ensured that, by 31 December 2015, urban waste water entering collecting systems
shall before discharge be subject to appropriate treatment as defined in Article 2 (9)in the
following cases:

for discharges to fresh-water and estuaries from agglomerations of less than 2000 p.e.,

for discharges to coastal waters from agglomerations of less than 10000 p.e.

Article 8

1. In exceptional cases due to technical problems and for geographically defined population
groups, a special request for a longer period for complying with Article 4 may be
submitted.

2. This request, for which grounds must be duly put forward, shall set out the techntcal
difficulties experienced and must propose an action program with an appropriate timetable
to be undertaken to implement the objective of this Guideline.

3. Only technical reasons can be accepted and the longer period referred to in paragraph 1
may not extend beyond 31 December 2015.

4. A governmental commission shall examine this request and take appropriate measures in
accordance with the procedure laid down in Article 8 of the Guideline for the Protection
and Re-mediation of Rivers and River Landscapes .
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5. In exceptional circumstances, when it can be demonstrated that more advanced treatment
will not produce any environmental benefits, discharges into less sensitive areas of waste
waters from agglomerations of more than 150000 p.e. may be subject to the treatment

provided for in Article 6 for waste water from agglomerations of between 10000 and
150000 p.e.

6. In such circumstances, the relevant documentation shall be submitted to a governmental
commission. The commission will examine the case and take appropnate measures in
accordance with the procedure laid down in Article 8 of the Guideline for the Protection
and Re-mediation of Rivers and River Landscapes .

Article 9

It should be ensured that the urban waste water treatment plants built to comply with the
requirements of Articles 4, 5, 6 and 7 are designed, constructed, operated and maintained to
ensure sufficient performance under all normal local climatic conditions. When designing the
plants, seasonal variations of the load shall be taken into account.

Article 10

1. It should be ensured that, before 31 December 1998, the discharge of industrial waste
water into collecting systems and urban waste water treatment plants is subject to prior
regulations and/or specific authorizations by the competent authority or appropriate body.

2. Regulations and/or specific authorization shall satisfy the requirements of Appendix 1C.
These requirements may be amended in accordance with the procedure laid down in

Article 8 of the Guideline for the Protection and remediation of Rivers and River
Landscapes .

3. Regulations and specific authorization shall be reviewed and if necessary adapted at
regular intervals.

Article 11

1. Treated waste water shall be reused whenever appropriate. Disposal routes shall minimize
the adverse eftects on the environment.

-J

. Competent authorities or appropriate bodies shall ensure that the disposal of waste water

from urban waste water treatment plants is subject to prior regulations and/or specific
authorization.

3. Prior regulations and/or specific authorization of discharges from urban waste water
treatment plants made pursuant to paragraph 2 within agglomerations of 2000 to 10000
p.e. in the case of discharges to fresh waters and estuaries, and of 10000 p.e. or more in
respect of all discharges, shall contain conditions to satisty the relevant requirements of
Appendix 1B. These requirements may be amended in accordance with the procedure laid
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down in Article 8 of the Guideline for the Protection and remediation of Rivers and River
Landscapes .

4. Regulations and/or authorization shall be reviewed and if necessary adapted at regular
intervals.

Article 12

1. It should be ensured that by 31 December 2010 biodegradable industrial waste water from
plants belonging to the industrial sectors listed in Appendix IiI which does not enter urban
waste water treatment plants before discharge to receiving waters shall before discharge
respect conditions established in prior regulations and/or specific authorization by the

competent authority or appropriate body, in respect of all discharges from plants
representing 4000 p.e. or more.

2. By 31 of December 1998 requirements appropriate to the nature of the industry concerned
for the discharge of such waste water shall be set.

Article 13

Sludge arising from waste water treatment shall be re-used whenever appropriate. Disposal routes
shall minimize the adverse effects on the environment.

Competent authorities or appropriate bodies shall ensure that before 31 December 2000 the
disposal of sludge from urban waste water treatment plants is subject to general rules or
registration or authorization.

It shall be ensured that by 31 December 2005 the disposal of sludge to surface waters by dumping
from ships, by discharge from pipelines or by other means is phased out.

Until the elimination of the forms of disposal mentioned in paragraph 3, it shall be ensured that the
total amount of toxic, persistent or bioaccumulable materials in sludge disposed of to surface
waters is licensed for disposal and progressively reduced.

Article 14

1. Competent authorities or appropriate bodies shall monitor:

o discharges from urban waste water treatment plants to verify compliance with the

requirements  of Appendix LB in accordance with the control procedures laid down in
Appendix LD,

« amounts and composition of sludges disposed of to surface waters.

2. Competent authorities or appropriate bodies shall monitor waters subject to discharges
from urban waste water treatment plants and direct discharges as described in Article 12 in

cases where it can be expected that the receiving environment will be significantly
aftected.

clany docwtientsisiv- Bppdecwalenwatznguidurb tdoc 7



3. In the case of a discharge subject to the provisions of Article 6 and in the case of disposal

of sludge to surface waters, Competent authorities or appropriate bodies shall monitor and
carry out any other relevant studies to verify that the discharge or disposal does not
adversely affect the environment.

4. Guidelines on the monitoring referred to in paragraphs 1, 2 and 3 may be formulated in
accordance with the procedure laid down in Article 8 of the Guideline for the Protection
and remediation of Rivers and River Landscapes .

Article 15

Every two vears the relevant authorities or bodies shall publish situation reports on the disposal of
urban waste water and sludge in their areas. These reports shall be transmitted to the
governmental commission.
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Appendix I
REQUIREMENTS FOR URBAN WASTE WATER
I) Collecting systems (1)
Collecting systems shall take into account waste water treatment requirements.

The design, construction and maintenance of collecting systems shall be undertaken in accordance
with the best technical knowledge not entailing excessive costs, notably regarding:

¢ volume and characteristics of urban waste water,
e prevention of leaks,

e limitation of pollution of receiving waters due to storm water overflows.

1) Discharge from urban waste water treatment plants to receiving waters :

1. Waste water treatment plants shall be designed or modified so that representative samples
of tke incoming waste water and of treated effluent can be obtained before discharge to
receiving waters,

[

. Discharges from urban waste water treatment plants subject to treatment in accordance
with Articles 4 and 5 shall meet the requirements shown in Table 1.

el

. Discharges from urban waste water treatment plants to those sensitive areas which are
subject to eutrophication as identified in Appendix ILA (a) shall in addition meet the
requirements shown in Table 2 of this Appendix

4. More stringent requirements than those shown in Table 1 and/or Table 2 shall be applied
where required to ensure that the receiving waters satisfy any other relevant Guidelines.

N

. The points of discharge of urban waste water shall be chosen, as far as possible, so as to
minimize the effects on receiving waters.

' Given that it is not possible in practice to construct collecting systems and treatment plants in a way such that all

waste water can be treated during situations such as unusually heavy rainfall, measures shall to be taken to limit
pollution from storm water overflows. Such measures could be based on dilution rates or capacity in relation to dry
weather flow, or could specily a certain acceptable number of overflows per year.
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I} Industrial waste water

Industrial waste water entering collecting systems and urban waste water treatment plants shall be
subject to such pre-treatment as is required in order to:

¢  protect the health of staff working in collecting systems and treatment plants,

¢ ensure that collecting systems, waste water treatment plants and associated equipment
are not damaged,

e ensure that the operation of the waste water treatment plant and the treatment of
sludge are not impeded,

s ensure that discharges from the treatment plants do not adversely affect the
environment, or prevent receiving water from complying with other Guidelines,

e ensure that sludge can be disposed of safety in an environmentally acceptable manner.

I) Reference methods for monitoring and evaluation of results

1. A monitoring method has to be applied which corresponds at least with the level of
requirements described below.

Alternative methods to those mentioned in paragraphs 2, 3 and 4 may be used provided
that it can be demonstrated that equivalent results are obtained.

2. Flow-proportional or time-based 24-hour samples shall be collected at the same weli-
defined point in the outlet and if necessary in the inlet of the treatment plant in order to

monitor compliance with the requirements for discharged waste water laid down in this
Guideline.

Good international laboratory practices aiming at minimizing the degradation of samples
between collection and analysis shall be applied.

3. The minimum annual number of samples shall be determined according to the size of the
treatment plant and be collected at regular intervals during the year:

« 2000 to 9999 p. e.: 12 samples during the first year,

Four samples in subsequent years, if it can be shown that the water during the first year
complies with the provisions of the Guideline; if one sample of the four fails, 12
samples must be taken in the year that follows.

e 10000 to 49999 p. e.: 12 samples.

¢ 50000 p. e. or over. 24 samples.
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1. The treated waste water shall be assumed to conform to the relevant parameters if, for

each relevant parameter considered individually, samples of the water show that it
complies with the relevant parametric value in the following way:

i) for the parameters specified in Table 1 and Article 2 (7), a maximum number of
samples which are allowed to fail the requirements, expressed in concentrations
and/or percentage reductions in Table 1 and Article 2 (7), is specified in Table 3;

ii) for the parameters of Table 1 expressed in concentrations, the failing samples taken
under normal operating conditions must not deviate from the parametric values by
more than 100 %. For the parametric values in concentration relating to total
suspended solids deviations of up to 150 % may be accepted;

i} for those parameters specified in Table 2 the annual mean of the samples for each
parameter shall conform to the relevant parametric values.

1. Extreme values for the water quality in question shall not be taken into consideration when
they are the result of unusual situations such as those due to heavy rain.
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Table 1: Requirements for discharges from urban waste water treatment plants subject to Articles

4 and 5 of the Guideline. The values for concentration or for the percentage of
reduction shall apply.

Paramecters Concentration Minimum percentage | Reference method of
of reduction (1) measurement
Biochemical oxygen 25 mg/l O, 70-90 Homogenized,
demand (BOD; at 20 unfiltered, undecanted
°C) without sample. Determination
nitrification (2) 40 under Article 4 (2) |of dissolved oxygen

before and after five-
day incubation at 20
°C £ 1°C, in complete
darkness. Addition of a
nitrification inhibitor

Chemical oxygen 125 mg/l O, 75 Homogenized,

demand (COD) unfiltered, undecanted
sample Potassium
dichromate

Total suspended solids |35 mg/1 (3) 90 (3) - Filtering of a

representative sample
35 under Article 4 (2) |90 under Article 4 (2) |through a 0,45

(more than 10000 p.e.) | (more than 10000 p.e.) | micrometer filter
membrane. Drying at
60 under Article 4 (2} |70 under Article 4 (2) {105 °C and weighing
(2000-10000 p.e.) (2000-10000 p.e.) - Centrifuging of a
representative sample
(for at least five
minutes with mean
acceleration of 2800 to
3200 g), drying at 105
°C and weighing

(1) Reduction in refation to the load of the influent.

(2) The parameter can be replaced by another parameter: total organic carbon (TOC) or
total oxygen demand (TOD) if a relationship can be established between BOD; and the

substitute parameter.

(3) This requirement 1s optional.

Analyses concerning discharges from lagooning shall be carried out on filtered samples; however,
the concentration of total suspended solids in unfiltered water samples shall not exceed 150 mg/l.
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Table 2: Requirements for discharges from urban waste water treatment plants to sensitive areas

which are subject to eutrophication as identified in Appendix II.A (a). One or both
parameters may be applied depending on the local
concentration or for the percentage of reduction shall apply.

situation. The values for

Parameters Concentration Minimum Reference method of
percentage of measurement
reduction (1)
Tota! phosphorus 2mg/lP 80 Molecular absorption
(10000 - 100000 p. e.) spectrophotometry
1 mg/l P
(more than 100000 p. ¢.)
Total nitrogen (2) 15 mg/IN 70-80 Molecular absorption

(10000 - 100000 p. e.)
10 mg/l N

(more than 100000 p. e.)
(3)

spectrophotometry

(1) Reduction in relation to the load of the influent.

(2) Total nitrogen means: the sum of total Kjeldahl-nitrogen (organic N + NH;), nitrate
(NO;)-nitrogen and nitrite (NO2)-nitrogen.

(3) Alternatively, the daily average must not exceed 20 mg/l N. This requirement refers to
a water temperature of 12° C or more during the operation of the biclogical reactor of
the waste water treatment plant. As a substitute for the condition concerning the
temperature, it is possible to apply a limited time of operation, which takes into account

the regional
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Table 3

Series of samples Maximum permitted
taken in any year number of samples which
Sfail to conform;

4-7 1

216 2

17-28 3

29-4Q 4

41-53 5

53-67 6

68-81 7

82-95 8

26-110 9

111-125 10

126-140 11

14]1-155 12

156-171 13

172-187 14

188-203 15

204-219 16

220-235 17

236-251 18

252-268 19

269-284 20
1285:-300 21

301-317 22

318-334 23

335-350 24

351-365 25
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Appendix II

CRITERIA FOR IDENTIFICATION OF SENSITIVE AND LESS SENSITIVE AREAS
L. Sensitive areas
A water body must be identified as a sensitive area if it falls into one of the following groups:

(i) Natural freshwater lakes, other freshwater bodies, estuaries and coastal waters which

are found to be eutrophic or which in the near future may become eutrophic if
protective action is not taken.

The following elements might be taken into account when considering which nutrient
should be reduced by further treatment:

a) lakes and streams reaching lakes/reservours/closed bays which are found to
have a poor water exchange, whereby accumulation may take place. In these
areas, the removal of phosphorus should be included unless it can be
demonstrated that the removal will have no effect on the level of
eutrophication. Where discharges from large agglomerations are made, the
removal of nitrogen may also be considered;

b) estuaries, bays and other coastal waters which are found to have a poor water
exchange, or which receive large quantities of nutrients. Discharges from small
agglomerations are usually of minor importance in those areas, but for large
agglomerations, the removal of phosphorus and/or nitrogen should be included
unless it can be demonstrated that the removal will have no effect on the level
of eutrophication,

(if)  Surface freshwaters intended for the abstraction of drinking water which could
contain more than the concentration of nitrate laid down under the relevant provisions

of a Lebanese guideline concerning the quality required of surface water intended for
the abstraction of drinking water if action 1s not taken;

(i) Areas where further treatment than that prescribed in Article 4 of this Guideline is
necessary to fulfil other Guidelines.
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I1. Less Sensitive areas

A marine water body or area can be identified as a less sensitive area if the discharge of waste

water does not adversely affect the environment as a result of morphology, hydrology or specific
hydraulic conditions which exist in that area.

When identifying less sensitive areas, the risk that the discharged load may be transferred to
adjacent areas where it can cause detrimental environmental effects shall be taken into account

The followinyg element shall be taken into consideration when identifying less sensitive areas:

Open bays, estuaries and other coastal waters with a good water exchange and not subject to

eutrophication or oxygen depletion or which are considered unlikely to become eutrophic or to
develop oxygen depletion due to the discharge of urban waste water.
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Appendix II1

INDUSTRIAL SECTORS
1. Milk-processing
2, Manufacture of fruit and vegetable products
3. Manufacture and bottling of soft drinks
4, Potato-processing
5. Meat industry
0. Brewertes
7. Production of alcohol and alcoholic beverages
8. Manufacture of animal feed from plant products
9. Manufacture of gelatin and of glue from hides, skin and bones
10. Malt-houses
11. Fish-processing industry
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ANNEX S

POSSIBLE RIVER CLASSIFICATION CRITERIA



Annex S

Possible river classification criteria

All over the world different river ciassification systems where uses systematical river water
classification goes back to the early 19" (Kolkwitz and Mursson 1902).

For the systematic catalogization and classification of rivers, depending on their water
quality, a categorization of rivers in four zones is common and proofed :

These zones are :

o Polysaprobic Zone which is characterized by the absence of oxygen and a
biochemical reduction process of organic matter.
This self cleaning process of river waters will lead to the

o Alpha Mesosaprobic Zone in which the reduction process diminishes and the

o  Beta Mesosaprobic Zone in which the dissolves oxygen levels in the water
increase. These Mesosaprobic Zones are followed by the

o Oligo Saprobic Zone which is characterized by the full oxidation and
mineralization of organic pollutants.

Depending on the quality of the rivers and the situation concerning the execution of reliable
and suttable analysis and measurements the four classifications can be completed by three
additional classes, characterizing interim zones between the main four classes.

The classification system can be based on phystcal and chemical parameters as well as on
microbiological parameters.

As river classification systems based only on chemical parameters can deliver different values
resulting from the diftferent dilution of the pollutants, it is highly recommended by the Expert
to use a system which is easy to handle. Such a system was developed by the working
committee of the German states on water resources (LAWA).

In the following, the basic principles and characteristics prepared by the working committee of
the Germai states on water resources (LAWA) for assessing the quality of flowing waters are

presented. 1t ts highly recommended by the Consultant to use the same standardized measure-
ments and presentation methods in the Republic of the Lebanon.

Biological determination of the depictions of the status of the flowing waters takes as its basis
the principle of the saprobic system.

In order to permit application of a quality classification system the definition of the quality
classes have to be limited to generally recognizable features with characteristics as specific as
possible for quality classification. In the description of the quality classes, characteristic organ-
isms or combinations of organisms particularly characteristic of them are listed. But it is also
possible to determine the corresponding quality class in more detail by noting the saprobic
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stage or the saprobic index on the basis of a detailed list of species which can be found at the
end of this chapter.

When describing the quality classes, as characteristic indicators only biochemical oxygen de-
mands after two and five days (BOD,, BODs), the ammonium content (NH, nitrogen) as well
as the oxygen contents (O;) are named.

The attempt to represent the complex subject of surface water pollution in a seven-class quality
system must by the nature of things make compromises, and omit many of the natural features.
For example, watercourses in hilly country react with regard to the oxygen balance differently
from corresponding watercourses with the same organic pollution levels in flat terrain.

A further problem is the evaluation of toxic constituents, which result to a greater or lesser
degree in a reduction of populations in surface waters and inhibition of their self-cleaning ac-
tion. Although these effects are not directly equivalent to heavy pollution of the water with
organic substances, surface waters massively polluted with toxic substances are assigned to the
quality classes III - IV or IV, as such a watercourse section must be considered as very heavily
or excessively polluted. The influence of salt-containing effluents - where this does not result in
a substantial improvishment of the organisms in the water - 1s, however, equally difficult to
incorporate in this representation of water quality, as is also the content of toxic trace elements
or organic compounds which break down only with difficulty in the water.

The biological investigations of flowing waters are undertaken at representative sampling loca-
tions, comparable in their hydrological characteristics, at times when, as far as possible, water
levels are not high. In doing so, all micro-biotopes (stones, sludge deposits, inventories of
aquatic plants) characteristic for the watercourse section investigated will be examined. For
assessment purposes, the macro- and micro-organisms which are fixed in their position or
bound to the substrate are included in the appraisal. Additionally, chemical and physical meas-
urements may be used in order to support the biological finding.

When compiling the characteristics for assessment of quality classes of flowing waters, no
mention is made of individual species, although their presence could also permit classification
of the surface water, but whose determination requires a more specialized knowledge.

Quality class I:
Unpolluted to very slightly polluted (colour: blue).

Belonging to this quality class are in general headwater areas and upper river courses with very
low pollution of flowing waters which stay cold in summer. This water is clear and poor in
nutrients, its bed is usually stony, gravely or sandy, and where mud is encountered, it ts mineral
in its nature. It provides spawning waters for salmonides.

Moderately dense population, particularly by red algae (Batrachospremum), biotoms (Me-
ridion, Diatoma hiemale, Achnanthes minututissima), mosses, flat worms, stone fly larvae,
caddis worms and beetles.

The saprobic index is below 1.5
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The O; content is close to saturation value (approx. 95 - 105% of the saturation level) and not

below 8 my/l. The BOD; is usually around 1.0 mg/l. NH; nitrogen is present at the most in
trace amounts,

Quality class I - H:
Slightly polluted (colour: light blue}.

Belonging to this class are slightly polluted flowing waters, mostly the upper courses of rivers.
The water is still clear, and the nutrient content low. This water provides a habitat for sal-
monides with the characteristic fish being the bullhead (Cottus gobio).

Densely populated particular by algae (Ulothrix), mosses, fiowering plants (Berula, Calli-

triche), flat worms, stone fly larvae, may fly larvae and caddis worms as well as beetles (El-
minthidae, Hydraenidae).

The saprobic index lies between 1.5 and 1.8.

The O, content is still high (over 8 mg/] as a rule), but often already exhibits a discernible defi-
cit (O, content approximately 85 - 95% of saturation level). As a rule, the BODjs is between
1.0 and 2.0 mg/l. NH, nitrogen occurs only at low concentration (0.1 mg/l on average).

Quality class II:
Moderately polluted (colour: green).

Belonging to this class are watercourse stretches which are moderately polluted by organic
substances and their breakdown products. At times of strong algae development, the turbidity
is marked. The watercourse bed is stony, gravely, sandy or muddy; even if the bottoms of
stones are blackened by the formation of iron sulfide, there is no development of foul sludge.
This water provides a high yield of fish.

These waters are very densely populated with algae (all species), flowering plants (often con-
tinuou mats), snails, small crayfish and insects of all species together with their larvae.

The saprobic index lies between 1.8 and 2.3

As a consequence of pollution with waste water and algae growth, the O, content fluctuates
greatly {deficiencies and oversaturation), but remains so high that there is no die-off of fishes,

which means it always remains above 6 mg/l. The BODs frequently amounts to 2 - 6 mg/l. NH,
nitrogen attains rarely a concentration of over 0.3 mg/l.

Quality class I - ITI:
Critically polluted (colour: light green).

Due to its heavy pollution with organic substances, this water is always slightly turbid; locally
foul sludge may be encountered. Usually these waters still have a high yield of fish, but ex-
cluding salmonides.

¢ \my docurnentsisiu-3\pjdoctwalterwatert1 1210469.doc 3




Densely populated with algae and flowering plants (Potamogeton, Nuphar), fungi, moss ani-
malcules, small crayfish, snails, mussels, leeches and insect larvae (with the exception of stone
flies). Mostly several species grow together in colonies. Sewage fungi can often be discerned
with the naked eye, even if they do not yet develop in large masses. In these waters, the great-
est species diversity of the celaetes occurs.

The saprotic index lies between 2.3 and 2.7.

The O, content often drops to half the saturation value, Frequently the BOD; is 2 - 5 mg/l and
the BODs 5 - 10 mg/l. Usually the NH, nitrogen value is below 1 mg/l.

Quality class I1I:
Heavily polluted {colour: yellow).

The water is turbid due to discharges of waste water. The stony-sandy bed is usually blackened
by iron sulfide. Where the current is slow, foul sludge is deposited. Low fish yields; periodic
die-off of fishes is to be expected due to oxygen deficiency.

The population of macroscopic fauna shows little species diversity, but mass development of
individual species occurs (water hog lice, leeches, fungt). Particularly noticeable are continuous
colonies of sessile cileates (Carchesium, Vorticella) and sewage bacteria (Sphaerotilus); in
contrast, there is a steep decline in algae and flowering plants.

The saprobic index lies between 2.7 and 3.2.

05 1s still always present, but drops at times to a value of around 2 mg/l. Frequentiy the BOD;

amounts to 4 - 7 mg/l and the BODs 7 - 13 mg/l. NH. nitrogen is usually over 0.5 mg/l and not
seldom attains a value of a few milligram per liter.

Quality class ITI - IV:
Very heavily polluted (colour: orange).

The water s turbid due to waste water discharges and the watercourse bed mostly covered in
mud (foul sludge). Fish are encountered only locally, and then not permanently.

The population consists almost exclusively of microorganisms, particularly cileates, flagellates

and bacteria. Of the macroorganisms, only red bloodworms and sludge worms are present, but
these often on a massive scale.

The saprobic index lies between 3.2 and 3.5.
The O, content is sometimes below 1 mg/l, and as a rule attains only a few mulligram per liter.
Frequently the BOD; amounts to 5 - 10 mg/l and the BOD; 10 - 20 mg/l. NH, nitrogen is usu-

ally present in amounts of several milligrams per liter.

Also toxic influences can be the cause of a grave lack of species diversity of the biocenoses,
even if otherwise the chemical findings are favourable.
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Quality class I'V:
Excessively polluted {colour: red).

The water shows a very high turbidity due to waste water discharges and the watercourse bed

is usually characterized by thick deposits of foul sludge. In many cases, the watercourse smells
of hydrogen sulfide. There are no fish.

These waters are populated almost exclusively with bacteria, fungi and flagellates; cileates oc-
cur only in the form of a few free-moving species, but then ofien at a massive level.

The saprobic index lies above 3.5.

These watercourse stretches have been so heavily polluted by the discharge of organic waste
waters that the O, content in the water exhibits very low concentrations, or there is none at all.
Putrefaction processes predominate. The BOD; is usually above 8 mg/l and the BODs over 15
mg/l. NHy nitrogen usually amounts to several milligram per liter. With a heavy pollution of
toxic substances, biological dystrophication may occur,

As mentioned above for a2 more detailed classification commonly the saprobic index will be
used. This criteria is based on microbiological analysis evaluating and defining type and species
of the microorganismen. Each identified microorganism is combined with

¢ a saprobic value (s), characterizing the zone, for which the organism is represantive

¢an indication weight (g), characterizing the quality of the species and the capability working

as an indication or leading species for one special zone

Depending on the quantity of this special species another multiplikator characterizing the
abundance (h) will be multiplied whith the saprobic value and the indication weight.
By working this way for each of the identified microorganism, the saprobic index (SI) is
defined as the sum of each of the multiplations as follows:

Sl =Xsigrh

A list of typical organism, commonly used for the determination of the saprobic index is
attached to.
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Name Nr. s g
Perla sp. 336

Physa acuta 1032 3,0 2
Physa fontinalis 1083 2,0 2
Planariatorva 1010 2.1 2
Planorbidae 1078

Plectrocnemia sp. 372

Polycelisfelina 1016 1,0 5
Polycelis sp.

Polycentropidae 368

Potamanthus luteus 25 23 3
Potamogeton pectinatus 2001 2,6 3
Potamogeton crispus 2002 1,8 4
Protonemura sp. 111

Radix peregra 1006 2,0 2
Ranunculus fluitans 2003

Rheotanytersus sp. 43

Rhyacophila sp. 11

Sericdstoma sp. 36

Sialis sp. 46

Simuliidae 13

Sphaeriumcomeum 1012 2.4 3
Sphaerotilus natans 8018 3,6 3
Spongillidae

Tubificidae 1013 3.8 4
Chironomiden

Ephemeropteren

Plecopteren

Trichopteren

Schwefelbakterien

peritriche Ciliaten

Blaualgen

Kieselalgen

fadi e Grinalgen
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Name

Nr. s g
Achnanthes sp. 6160
Achnanthes lanceolata 6090 1,2 4
Amphora ovalis 6044 1,8 2
Anthophysa vegetans 4000 3,2 4
Aspidisca costata 3035 2.8 4
Aspidisca lynceus 3026 2,9 5
Beggiatoa alba 8009 3,9 S
Beggiatoaleptomitiformis 8010 4,0 5
Bodo sp. 4034
Carchesium polypinum 3000 2,9 3
Ceratoneis arcus 6077 1,0 5
Chantransia-Stadien 7095
Chilodonella cucullulus 3001 2.9 5
Chilo"onella uncinata 3022 3,0 5
Chlamydomonas sp. 7021
Chromatium okenii 9049 3.9 5
Cinetochilum margaritaceum 3019 2,8 1
Cladophora sp. 7000 1,8 2
Cocconeis pediculus 6020 1.8 3
Cohnilembuspusillus 3129 3.4 3
Coleps hirtus 3049 2,5 3
Colpidium campylum 3011 3.9 5
Colpidium colpoda 3010 3,7 4
Cyclidium sp. 3005
Cyclidium citrullus 3128 3,0 5
Cyclidium glaucoma 3127 3.1 5
Cyclotelia sp. 6146
Cymatopleura solea 6031 2,3 2
Cymbella sp. 6157
Cymbella ventricosi 6004 1,5 3
Diatorna vulgare 6006 1,9 2
Diplophrys archeri 4035 2,4 3
Epistylis sp. 3055
Euglena sp. 7016
Euglena viridis 7006 3.4 2
Eupiotes athimi$ 3037 2,4 3
Euplotes patella 3038 2,2 4
Fragilaria sp. 6161
(Glaucoma scintillans 3012 38 4
Gomphonema sp. 6090
Gomphonema olivaceum 6019 1,9 2
Gyresigma sp. 6083
Hemiophrys sp. 3064
Holosticha sp. 3008
Litonotus sp. 3071
Litonotus cygnus 3072 2,0 5
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Name

Nr.

s g
Litonotus fasciola 3023 3.0 4
Litonotus lamella 3039 2,2 4
Melosira varians 6005 1,9 2
Meridion circulara 6026 1,1 5
Microspora sp. 7093
Mougeotia sp. 7089

¢\my documentsisiu-3ipjdociwalterwate11210469.doc




R

Name

Nr.

§ g
Navicula sp. 6162
Navicula accommoda 6018 29 5
Navicula avenacea 6017 2.0 2
Navicula gracilis 6000 1,7 2
Navicula gregaria 6015 22 3
Nematddes 5008
Nitzschia sp. 6163
Nitzschiaacicularis 6023 2.7 4
Nitzschia linearis 6024 1.5 3
Nitzschia sigmoidea 6027 2,0 4
Oedogonium sp. 7052
Opereularia sp. 3085
Opercularia coarctata 3041 3.6 3
Oscillatoria sp 8011
Oxytricha sp. 3090
Faramecium bursaria 3093 2.3 4
Paramecium caudatum 3002 33 4
Parameciu trichium 3003 3,8 4
Phormidium autumnale 8037 2.0 2
Pinnulariasp- 6151
Rhoicosphenia curvata 6007 1,9 2
Sarcina paludosa 8038 4,0 5
Sphaerotilus natans 8018 3.6 3
Spirillum sp. 8017 4,0 5
Spirochaeta sp. 8003
Spirostomum ambiguum 3131 3,0 5
Spirostomum teres 3014 3,0 4
Stentor coeruleus 3033 2.8 4
Stentor sp. 3137
Stylonychia mytilus 3031 2.9 5
Surirella angiistata 6133 22 3
Surirella ovata 6016 1,9 2
Synedra ulna 6003 2.0 2
Tachysomapeliionella 3134 3.0 ]
Tetrahymena pyriformis 3013 4,0 5
Thiotrix nivea 8040 4,0 5
Trochilia minuta 3017 2,9 5
Ulothrix sp. 7015
Uronema marinum 3130 3.3 4
Vaucheria sp” "~ 7002
Vorticella sp. 3116
Vorticeila campanula 3009 2,2 3
Vonicella convallaria 3004 2,9 5
Vorticelia microstoma 3030 4.0 5
Voniceila striata 3132 2.7 1
Zoogloea ramigera 8028 39 5
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Table 5.1:  Quality breakdown of flowing watercourses in accordance with LAWA

Quality Degree of  Saprobic stage Saprobic Chemical parameters*
class organic index
pollution
BOD; NH,-N minimum Q,
(mg/) mg/l
1 unpolluted  Oligosaprobic 10-<1.3 1 at the most >8
o very organisms traces
slightly
polluted
I-11 slightly Oligosaprobic 1.5-<138 1-2 around 0.1 >8
polluted organisms with
betamesosaprobic
tendency
I1 moderately  well-balanced be- 1.8-<23 2-6 <03 >6
polluted tamesosaprobic
organisms
I1-1I1 critically alpha-betamesosa- 23-<27 5-10 <1 >4
polluted probic boundary
zone
111 heavily distinctive alpha- 27-<3.2 7-13 05to >2
polluted mesosaprobic several mg/1
Organisms
m-1v very heavily polysaprobic organ- 32-<33 10 - 20 several mg/l <2
polluted isms with alpha-
mesosaprobic
elements
v excessively  polysaprobic organ- 33-<40 > 15 several mg/l <2
polluted isms
*

The chemical data merely provide indicative values for frequently encountered concentrations,

The relationship between saprobic quality, saprobic index and chemical parameters is shown in
Table 5.-1:
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