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INTRODUCTION

Awareness of the continuous deterioration of the environment of Manzala Lake led the Governorate
of Port Said to adopt the idea of organizing a conference which would collect representatives from
all involved agencies as well as from all governorates abutting Manzala Lake in order to present
the problems affccting the environment of this important natural resource and to formulate
recommendations to preserve and develop it.

USAID and TAC were invited to observe the conference.

11 Confercnce Agenda

The First Day:
10/27/91

The Second Day:
10/28/91

The Third Day:
10/29/91

Morning Session: Official opening ceremonies including
opening of the Manzala Lake Exhibition.

Evening Session: Presentation of the first technical papers.

Morning Session: a long boat tour of the Lake to demonstrate
the size of the Lake and to point out problem arcas.

Evening Session: Presentation of technical papers.
Morning Session: Completion of presentation of technical

papers, followed by final session for conference
recommendations.



SCOPE OF REPORT

The purpose of this report is to record, in an English language account, the proceedings of an
important natinnal conference (in Arabic) addressing a major ecological problem in Egypt. Lake
Manzala, a large, shallow, saline water body adjacent to the city of Port Said, has long been the
recipient of vast quantities of untreated municipal sewage and industrial wastes flowing in daily from
Cairo and other governorates. Eutrophication is the term commonly used when 2 water body, as a
result of a keavy input of nutrients (phosphates and nitrates), suffers from decreased dissolved oxygen
and a profusion of algae, all of which dep'=tc the fish population. The quantities of sewage in Lake
Manzala, however , are so large that hundreds of acres of this water body have effectively beeu
cnoverted into a giant anacrobic lagoon. This, in turn, ha an obvious adverse clfect on a fishing
industry which suppo:ts thousands of families living adjac.ct to the Lake.

Ucfortunately, there are many facts which arc unknown at this time. Do the fish caught in this 'ake
constitute a hczlth hazard because of Lver flukes or buildup of heavy mectals in their tissues? How
long will it take for the lake to be "brought back to life” when the secondary sewage treatmeat plants
in Cairo go on the line, thus climinating 70-90 percent of the nutrients and decaying solids now
entering the lake? The confcrence was meant to discuss thesc issues and develop a long range plan
for improvement of the 'ake.

This report will include the following:

0 Briel recap of the opening addresses.

o The Lake Manzala cxhibition.

o The field trip through Laks Manzala.

0 Composite analysis of the technical papers presented in the conference,

o The recommendations issued by the conference.
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BRIEF RECAP OF THE OPENING ADDRESSES

31 Dr. Fikry Khalaf, the Rapporteur of the Conference, stated that the purposc of the
conference was to discuss the recent condition of the environment of Manzala Lake, and
to prepere an Executive Plan as a first step toward stopping the pollution and fostering
economic and ecological improvements in the Lake. He stated that:

a. The area of the lake was 700,000 feddans in the cightecnth century but it has now
shrunk tc only 190,000 feddans.

b.  There are scrious problems with the current management situation in the Lake.
The management of the Lake should be conducted in a scientific way, integrating
the needs of all the users.

32 Dr. Ahmed Dwedar, the Deputy Director ot Sucz Canal University, noted that Port Said
Governorate asked the University some three ycars ago to undertake a pollution study
of the Lake. It is clear, he stated, that the need for this study is now even more urgent.
Moreover, the academic and executive people must co-operatc to develop a
comprchensive study whick will have positive results.

33 H.E. Sami Khodicr, the Governor of Port Said, provided a number of facts:

a.  The Lake rcceives one million m® of raw sewage from Cairo daily plus another
one quarter million m> from other governorates.

b.  L.E. 669 millions is the buaget of the wastewater treatment plant (WWTP)in
Yellow Mountain outside Cairo.

c L.E. one million has been allocated to upgrade the old W.W.T.P. in Port Said.

J.  L.E. 3 millions had also been allocated to upgrade the Lake inets.

34  Mr. Salah Hafcz, Chicf of 1h¢ Environmental Authority, expressed the hope that a
meaningful action plan could be developed as an output of the conference.

35 Eng Essam Rady, Minister of Water Resources noted that the Ministry of Re-
Construction has many studies on this specific topic and should have been invited to the
conference. He also stated that augmenting the Manzala Lake by Nile residue water
is not included in his Ministry’s plans because of the large quantity of water needed.,

THE LAKE MANZALA CONFERENCE EXHIBITION

The Snez Canal University used an empty meeting area on tke first floor of the hotel to
present an intcresting exhibition for the attendecs, to include: pictures of the various arcas
of Manzala Lake; the locations of several archaevlogical monuments; pictures of the many
specics of plants, fishes, and birds found around the Lake; and some preserved flora /fauna
samples in glass cubes.

BRIEF DESCRIPTION OF THE FIELD TRIP THROUGH LAKE MANZALA .

The Governorate arranged a four hour ficld trip for the conference attendees so that they
could get a close look at the flora and fauna of the Lake and also obtain an impression of the
size of this vital water resource. The people were carried on a flat-bottomed ferry boat which
moved slowly through the navigation channel which extends to El Mataria town in Dakahlia
Governorate. The boat crossed an opening in the Ring Road which is being constructed



around Port Said, and which is scheduled to be a part of the international highway passing
along the North Coast of Egypt. Scattered fishing was observed. At one location, the marine
police were secn chasing fishermen who were engaged in illegal catching of fingerlings. Also
several archeological sites on islands in the lake were pointed out. The most important
observations were those in the southcastern part of the Lake, _ close to the outlets of the
agricultural drains where every day approximately 1.25 million m” of raw sewage arrives from
Cairo and other governorates. The odor of decaying organic matter was intense and all of the
lake water over a large region was black, oily and foul. In fact, this area is serving as a raw
sewage lagoon and the numerous bubbles coming to the surface indicate the anaerobic activity
below. Increasing quantities of the water hyacinth plant, an indicator of eutrophication, were

also observed.

COMPOSITE REVIEW OF THE PAPERS PRESENTED IN THE CONFERENCE:

The following is a composite review of all the papers submitted and discussed throughout the
three days of the conference. This approach is considercd appropriate as a large part of the
information was repeated in most of the prescntations with the exception of the paper entitled
*An Action Plan for the Rehabilitation of Lake Manzala and Development of its Fisheries
Resources”. This comprchensive report, which was prepared by Prof. Dewedar of the Suez
Canal University and Dr. Fikry Khalaf , Conference Rapporteur, made a number of feasible
recommendations to be handled as an "action plan®. This paper is attached as an Appendix.

6.1 k nd Informati n_Lak nzal

a. Located in the Northeast Zone of the Nile Delta on the Mediterranean, Lake
Manzala is a large, shallow, saline water body.

b. It was said that a big carthquake during an earlier era resulted in the formation
of a depression which, in time, filled with sca water thus forming Lake Manzala,

c Five governorates have shores on the Lake: Port Said and Damietta on the
North; Dakahieya, Sharkeya, and Ismailia on the South .

d. The area of Lake Manzala is now 190,000 feddans (about 800 square kilometers)
with an average depth of about only 1.5 meters.

¢.  The salt concentration is considered very high (3.254.5%) as reported in the
Dameitta Governorate Paper.

6.2 nomi r{an f Lak nzal

a.  Fish production is about 60,000 tonnes/ year and this constitutes the major
source of income for about 68,000 fishermen.

b.  Wild birds ‘an estimated 300,000) usc the Lake as an intermediate stopover
shelter during their yearly migrations between Europe and Africa.

¢ The Lake contains important archacological monuments (Tennis and Ibn Salam).

63  The Main Provlems Effecting The Environment of Manzala Lake
There are three major problems: pollution, reclamation, and poorly organized or illegal
fishing,
a.  Polluti

- The Sources of Pollution are Concentrated in Three Inflows.



Untreated sewage comes from Cairo and other Governorales
through several drains including the main surfacc drain, Bahr El
Baker, which discharge about 1.25 million cubic meters of sewage
daily into the Lake.

Industrial wastes , which are either mixed with the untreated sewage
and come through the cited surface drains, or which flow directly
from the factories established on the shores of the Lake.

Agricultural wastes flowing into the Lake from numerous agricultural
drains.

Table (1) shows the estimated monthly inflows to the Lake. The
aanual total is 6.657 billion m:>* This quantity is reported to be
almost equal to the annual loss by evaporation from the Lake.

The Effect of the Pollution of Lake Manzala

o

Spreading of epidemic diseases betwcen the fishermen ( it was
noted also that the incidence of kidney failure of the inhabitants
around the Lake is much higher than the national averages).

Infection of the immunity system of fishes (some studics observed
high concentrations of harmful heavy metals in the fish tissucs).

Most of the wild birds have abandoned the Lake.
Visible pollution of the North Coast.
The decrease of fish resources has resulted in rises in unemployment,

and criminal activitics among the fishcrmen as well as a continuing
loss of population by emigration.

Pollution Assessment

o

Since the Canadian report of MacLaren (1979) no vomprehensive
studies have been conducted on Lake Manzala because of lack of
funding and scientific capabilitics. It was reported that the National
Cecnter for Research (NCR) is about to start a detailed study on
Lake Manzala Pollution in cooperation with the British Institution
of Marine Science, This study will focus on the distribution patterns
of various kinds of pollution in the fish, water and soil of the Lake.

Suggestions to Eliminate the Pollution of Lake Manzala

o

Preventing the entry of industrial and municipal sewage from Cairo
and other governorates by accelerating the construction of
wastewater treatment plants. ( Current plans are that Cairo sewage
treatment plants will be operational by late 1994).

Providing the facilities around the lake with septic tanks so as to
keep the nutrients out of the Lake.

Restricting the use of fertilizers ,especially the nitrates, which are
a troublesome pollutant as they foster eutrophication of water
bodies.

Improving the water circulation betwecn the Lake and the
Mediterrancan Sea should remain as a priority. The Authority for
Shore Protection is now working on several projects to clear the



TABLE 1

ESTIMATED MONTHLY INFLOW TO LAKE HAHZALA

UNDER EXISTING CONDITIONS

AVERAGE INFLOW TO PERCENTAGE
MONTH MKE132NZ:5A . YEA:(YTETAL
January 464,263 7.0
Februsry 343.739 5.2
March 523.828 7.9
April 500.031 7.5
May 520.098 7.8
June 565.220 8.5
July 657.107 9.9
August 666.194 10.0
September 672 %% 10.1
October 647.998 9.7
November 549.471 8.2
December 546.537 8.2
Year Total 6656.493 100%




Lake inlets and to prevent cither erosion or sedimentation near
these openings. Morcover, the Lake is now artificially divided into
27 zones which form 27 small ponds for fish farming purposes. This
situation should be evaluated to determine how it effects circulation,
Also the widespread growth of the water hyacinth in recent years
obstructs the lake water circulation.

Reclamation

The filling in of areas within the lake for agriculture or other purposes is
threatening the marine ecology of the Lake (there are more than 400
islands with a total area of 3000 feddans and the land arcas are
continuously increasing). This reclamation work, besides shrinking the
water area, often prevents good water circulation.

Non-QOrganized and Hllegal Fishing

- Lake Manzala is suffering from unorganized and illegal fishing because
of the lack of firm control and coordination among the multiple concerned
Authorities and Governorates supervising the Lake. This has resulted in
many serious problems cffecting the cavironment and efficicncy of the
Lake, for example:

o The fishermen are using illegal, (small opening) fishing nets.

o The divisions which were constructed for fish farming are being used
for illegal fishing.

o Widespread collection and smuggling of the fingerlings ( before they
can achicve any growtk) is taking place due to the inadequate
budgets of the Marine Police (The police are reported to be using
motor boats with only half the power of the onzs operated by the
smugglers so they are unable to successfully chase and catch them.)

o Updated maps, statistics and cconomic data arc not available to
monitor the fishing operations in the Lake.

0 The numbers of fishermen and boats are greatly in excess of the
numbers licenced.

7. THE RECOMMENDATIONS QF THE CONFERENCE

7.1  In the final session on October 29, 1991, the following recommendations were issued:

a.

Coordination must take place between exccutive and legislative groups within a
framework of an efficient administrative organization to insure good management
of Lake Manzala. This administrative organization should be provided with
necessary and technical capabilitics to guarantee that it will play its role cificiently.

The aquatic balance of the Lake must be maintained by prescrving its water
resources. No action that may lead to disorder of the Lake’s balance should be
allowed in order to prevent any deercase in the lake’s area. Such a decrease may
consequently result in a higher salt concentration or a higher pollution rate that
may ruin fish resources and adversely impinge on relevant developing activitics.

Support must be provided so as to give high priority to projects of construction
and rehabilitation of wastcwater treatment plants in the East Delta and Cairo.

Industrial facilities must be strongly encouraged to treat their wastcs before
draining or dumping them into the drainage canals which in turn drain into Lake

Manzala.



Concerned authorities must be urged to provide needed subsidies and incentives
for- the marine police departments in those governorates that abutt the Lake.
These are essential if these police are to effectively fulfill their assigned duties.

Continuous attention must be paid to the Lake’s archeological sites as they
constitute an important factor in preserving national heritage as well as the social
and economic development of the arca.

The Research Program drafted by the Suez Canal University should be approved
in order that a self-coatained, comprehensive mplementation plan, based on
sound scientific foundations, can be initiated. Suez Canal University is expected
to cooperate with all concerned scientific bodies to prepare the time table and
the estimated cost of the program within two months, Likewise, they will
recommend that the Environmental Affairs Authority, as well as other concerned
bodies, sponsor this program and finance its execution. This program should be
implemented in a framework of cooperation and coordination between concerned
scientific and executive bodies on a national level. This approach will lead to the
best use of expertise and available national potentials in order to avoid duplicate
cfforts and to cut down on costs.

A Supreme Committee should be formed to follow-up the implementation of
these recommendations by the concerned bodies. The committee will be chaired
by H.E. the Port Said Governor, who will issuc its formation decree in
coordination with Dr, Atef Ebeid, the Minster of Cabinet Affairs, the Minister
of Administrative Development, and the Supervisor of Environmental Affairs

Authority.

The conference recommendations will be submitted to their excellencies, the
Prime Minster, the Parliament Chairman, and the Shoura Council Chairman, as
well as to their excellencies, the concerned ministers and governors.



APPENDIX A

A\



10,

11.

14,

16.

17.

19.

APPENDIX A

LIST OF THE PAPERS PRESENTED AT THE CONFERENCE

Port Said Paper

Damietta Paper

Paper About Problems Facing Dakahlia Gov.
Concerning the Pollution of Lake Manzala, &
Suggestions for Solving.

Fish Resources Federal Authority

National Environmental Authority’s Role in
Preveating the Pollution.

National Authority For Protection
of The Coast

Paper from Wetland Police Dept.
National Institution for Marine Science

Study Proposed from Water Pollution Rescarch,
National Research Center

Study by El Mansoura
University on Lake Manzala

Upgrading of Geological Knowledge of Lake Manzala

Strategic Basis for Devcloping
Fish Resources

Fish Farming Project in Lake
Manzala

Pollution Abatcment Systcm Using Gravel
Sinks in Egypt,Ismailia & Aboua Atwa

Allergy Causcd by some Fish

The Pollution of Lake Manzala from
a Social Perspective

Same as 16
National Authority for Industry
A Study on Lake Manzala Pollution

The Importance of Lake Manzala as
a Shelter for Wild Birds

Port Said Governorate staff
Mr. Kuled Montaser, Director
Environmental Affairs Dept.

Brig. Ibrahaim El Zomor
Dr. Eng. Sany Sadek
Eng Mohammd Abdel Halim

Eng. Kotb Nasr

Dr. Khamis Abdel Hamid

Dr. Fatma El Gohar

Dr. Amin Abdulla

D. EiSayed Abbas Zaghloul
Dr. Samir Ghoneim

Dr. Magda Zaki

Dr. Atef Diab

Dr. Ekram Amin

Dr. Nabil E{ Zahar
Dr. Mohamed Hussein
Dr.Mohamed Monagy
Dr. Ozoris Aly

Dr. Gamil Abdel Mawla

—-/N

>3



APPENDIX B



'DRAFT PROPOSAL

. AN ACTIOMN PLAN FORTHE
REHARILITATION OF LAXE MANZALA
AND DEVELOPMENT OF ITS
FISHERIES RESOURCES

PREPARED BY

Prof. Dr. A. DEWEDAR
Prof. Dr F. KXALAF

SUEZ CANAL UNIVERESITY

SEPTEMPER 1991



ABSTRACT

Lake Manazala is one of tha large:t Egyptian'coastal
lakes, Itis located along the Mediterranean Sea to the
east of Damiatta branch of the Nile , lake Manzala is
characterized by its fisheries resourcesy its fish production
estimated at 69000 tons in I988 which represents about 307
of Egypts.total fisheries production. The lake ecosystem
suffers from impacts of the various developments activities
which are mainly represented by the disposal of agricultural,
industrial and municipal waste water, land reclaimation,
and irrational exploitation of the fisheries resources,
Such impacts are mAnifested by the deterioration of the lake
environmental quality and the qualitative decline of its
firh stock.

Concerned government agencies exarting great efforts
to maintain the lake environment and its fisheries resources.
However, thege efforts are not properly coordinated and therefore
progress is not assured.

The present proposed research programe aims at the design

of an integrated and comprehensive actisn plen for thé
improvment of the lake environmental quality and rational
development of its fisheries resources, Specific objectives,
research spdroach, detailed description of tlie acope..of work

are out lined.
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The proposed Pfograme ", make uc. i the i:tensive
survey th;E was carri:dout by izoLaren (1982) end which
provided a very comprehensive environmental baseline data
for lake Manzala, It is also sugmested that the propoaed
research programe will be excuted in a cooperative manner
between the various conocernsd national scientific and
excutive agencies, Relevani ongoing and planned reasarch
activitées should be coordinated within the proposed research
programe to avoid duplication c¢f efforts and to direct all
available national capabilities to achisve the programe

st goals,
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OBJUECTIVES

The main goal cf the ‘proposed study program is to design.an
integrated action plan for the protection of Lake Manzala from

‘pollution, The rehabilitation of 1its environment and the
development of its fisheries resources. This plan will address
both short and long term actions and will clearly and thoroughly
define :
= Suitable technologies for pollution abatement.
=  Environmentally Sound and economically feasible remedial
measures for improvement the Lake’s environmental quality.
* An integraled and comprehensive program for rational
development of fisharies resources.
* Legislations and organization for rational managemeni, of
the Lake and malntenance of it.s environmental quality .

* Time Schedule for the implementation of the various components

of the action plan.

To actualize the program goal, the following specified
"objactives should be achiaeved :
1) To assess and evaluata the quality of the various environmental
components, i.e. water, sediments and biota.
2> To carryout a comprehensive assessment of the water circulation
pattern,

3> To establish a computerizad environmenial data bank.
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To assess the impacts of current and planned activities on the
quality of the various environmental components.

To assess qualitatively ar;d quantitatively the discharged
waste water into the La;ce form all detectable. sources, .
To identify and quantify activities and factors responsible
for the deterioration of the Lake ecosystem.

To review and assess the institutioral organizations and
management. functions of all concerned agencies.

To review and a;ssess legislations related to the protection af
the Lake environment and management of its resaurces.

To identify suitable and feasible remedial measures and

resource management programs consistent and coordinated with

the national socio-economic development. plans.



APPRCACH

The proposed study program is intended to develop an action

plan specifies and describes an environmentally sound and
aconomically feasible executive measures that will lead to the

improvement. of Lake Manzaia environmental quality and to the
rational development of its resources. Fer the development of such

action plan in a practical and feasible manner; Three issues

should be clearly defined, namaly; ad> The present status of the

Lake environmental quality and its resources, b The desired

environmental quality and pattasn of resources development, and

cd The national zapabilities that¢ can be devoted for making the

desired changes.

It hHas to be noted that thas =sound design of the targeted
action plan and the success of its implementation will entirely
depend on camprzhensive understanding and thorough assessment of
these three issues. There for; the proposed siudy program is

designed to include the following six main consecutive phases :

% Phase One : Mobilization
This phase will include all preparatory activities that are

required for a sound and effecitive start »>f the proposed study

program.

s Phase two : Survey of Current. Lake Condit.ions

This phase will be devoted to identify, quantify, delineate

and characterize the current conditions o¢f the various natural



eny_ironment.al components of the Lake (Soil, Water, Biota and
gl_i_afpat,e), pattern and magnitude of man made activities, and the
"1_1\{_1'5)5 conditions of the inhabitants.

2 Phase three : Evaluation of Lake conditions

- Upon the completion of the survey of the Lake current

cor‘{dltions, Detailed and thorough evaluation of the collected
data will be performed. Use will be made of previous data and
information to determine trends and magnitude of changes occurred

to the various environmental parameters of the Lake.

. Phase -four : Determination of controlling factors

) Det.ailed evaluation of the Lake condit.ions would facilitate

Al

.t,ha det,ermination of the f.act.ort: and causes responsible for

Jt.ho ecological deterioration of the Lake. the output of this phase
<
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=9,

e l

-. x'ovtde an nssential‘ ‘input. for the tdent,ificat.ion of the
? K

envlbunmentaﬂy souhd and economically feasible remedial measures

“,,“ ITAE

,and.. ohgllntng the main strategic element for rational resources
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TR L)
Ry

.t.;.:P.h.aso five 1 Recommended remedial measures

:

‘ 'Thts phase i1s considered the first step in designing the

s
executive and comprehensive action plan for the rehabilitation of

the Lak\._x,‘"gnvironment, and the development. of its resources.The
performance of this phase will mainly depend on the output, of
phase three in addition to the results of the review and

assessment of the institutional organization, current

<



legistations and the desired environmental quality of the Lake.

&« Phase . six : Design of the action plan

Activities within this phase will br devoted to the

preparation of the recommended axecutive programz within the

suggested action plan. This will be the final and the main output
of the proposed study program. Several scenarios and options will

be defined and will he discussed with concerned agencies in order

to come up with the most feasible and acceptable options. The

various components of the action plan will be described and

specified In detail and iIn such a manner that can be =2asily

implemented by the concerned executive agencies.
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MANAGEMENT ASPECTS

The proposed study will be organized and managed in such away

to ensure the followinzs :

1
- Formulation of a competent, coordinated and devoted work‘ng
team. Members of this team will be selected from the natiordal

{

scientific organizations.The +iteam will be supported by

specialized and experienced personnel for concerned executive

agencies,

- Full utilization of all relevant information and experience

available within concerned national scientific and executive

agencies.

- consideration of relevant ongoing or committed research
activities within the various scientific and executive agencies,
Such activities will be coordirated with the proposed studv
program to avoid duplication of efforts and to strengthen the

proposed national study program.

~ Coordinated cooperation among the various concerned national
research organization should be organized to avoid the présent
national technical capabilities for the program implementation.
This will maximize the utilization of available capabilities in

order Lo rationalize the program budget.






SCOPE OF WORK

In.order to achieve tLhe set goal of the proposed study

program, the scope of work is crganized to include nineteen tasks

within the six phases of the study. The following is a brief

‘description of each task.

PHASE ONE : MOBILIZATION

This phase comprises the following three tasks :

Task I : LITERATURE REVIEW
All available information relevant to the project scope will be

be collected. These information will include but not limited to

published articles, technical reports, thesis, and maps. Collected
information will be reviewed and a comprehensive literature review

report identifying previously collected sound environmental data

will be prepared. Such report will be available to all project

team to avoid repetition and to make full use of the available

information.

Task II : Pro_ject'. organization

The main activities of this task include
¢ Preparation of a detailed work plan to include thorough
description of each activity, its time schedule, its expected
outputs, and interrelation with other actlivities. It also
stafr,

includes responsibilities of each one of the project key

detailed presentation of the project budget and expenditure






PHASE TwWo : SURVEY OF CURRENT LA4KE CONDITIONS

The main objectives of this phase is to collect. Data ~nd

information that can identify, delineate and characterize the

current Lake conditions. A comprehensive base line data of the
various environmental components was collected by J.MacLaren
¢1982>. The methodologies and sampling locations used by

J.Maclaren <1982> will be considered in the planning of the

proposed study. Activities within this phase of the study are
organized in eight tasks; which can be giouped into three gron . g,
namely; A) tasks IV, V, VI, VIiI, deal with the characterization

of the natural environmental components, B) t: sk VIII deal with

the natural resources, and ) tasks IX, X cdeal with the sccial

and econommic development pattern of the Lake.

Task IV : SURVEY OF PHYSIOGRAPHIC FEATURES

The main purpose of this task is to identify and delineat.e

the various physiographic features of the Lake area. These features

include, but not limited to, land areas such as coastal sand bars,
vegetatad islands, barren islands; and water bathymetr.c zones
The land use pattern will be also surveyed in detail, such as
reclaimed ai*eas, fish farms, closed fishing areas Chousha),
open Lake water,cultivated areas, urban sites, mineral

exploitation areas, roads, inlets, navigational canals,etc.
Satellite data, aerial pPhotographs and available geographic

maps will be used for the preparation of a detailed physiographic

and land use map of 1:50,000scale. Geographically and

10



rediometrically corrected siatellite images will be insupervisly

classified to prepare a pre.minary map. This will be rollcwed by
intensive .field investigations where aerial photographs and

topographic maps will be usi#d for ground truthing.

‘The output of thiz task vill include :

- Det,_ailed and z.: uptodate physiographic map of the Lake area
scale 1:59,000.

- An up to date land use map of the Lake area scale 1 : 50,000.

- Preliminary bathmorphic map scale 1:50,000, that will display

the relative depth of the water area.

- pattern of drainage water flow within the Lake water.

The various types of maps that will be prepared within' the scope
of this task as well as those available and represent historical

data will be digitized and stored in the computerized data bank

using the GIS software packages.

Task V : HYDROGRAPHIC SURVEY

The main objective of this task is to perform field
measurements required for the charactorization of the hydrographic
regime of the Lake. Also, meteorological daca related to the lake
hydropgraphy will be collected from the various stations locatead

within the area (Port-Said, Damietta, Sirw, Mansura and Ismailiad.

1> Hydrographic parameters :

The follqwing hydrographi: parameters will be measured :

11



& Bathymetry (depthd.

& Water current (speed & directlond.

s Waser leve! fluctuation.

» Temperacure.

= Salinity. e b -

& Turbidr.,.

2) Sampliny . 0 . -asurement sites :

The hydrographic sampling and field measurement program will be
planned in such a manner to ensure appropriate statistical
analysis, to recognize possible spatial and temporal variations
and to represent different hydrographic regions. Use will be made
of available previous hydrographic measurements for the pla;'ln:lnc
c;f the sampling and fileld measurements program. . '

The hydrographic zonation of Lake Manzala suggested by
Maclaren <(1982) will be used am a guide fur the estimation of
numbers of sampling and measurement sites. This zonation divides
Léke Manzala into 5 main zones (Fig.ﬁ namely Sout.hern',._':;E"..ast.ern,
Middle, Western a_nd' northern. For lbudget. estimation it is
suggosted that about 5 sites will be aeleatud within each zol'a;r. In
addition, two 'sit.es will Se selactad within each of the four
main drainage inflow areas ¢ Bahr al Bagar, thc;ius, Ramsis,
and Faraskor) and the six inlets <(El-Gamel east, El-Gamil west,
Sheikh Ali, Sofara, El-Boghdadi,and El-Ratama).This will make the

total sampling sites about 45 sites (Fig.2). Collected data will

be stored in_t.he data bank.
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Task VI @ ECOLOGICAL SURVEY

The main purpose of tte ecological survey is to determine the

present abundance and dis.~ibution pattern of the Lake biota for

P comparis.a wich’the previous ecological baseline data

. b
walc

established by Ma.'-Fen in 1960. S=ch comparison will indicate the

magnitude and ¢ ends in the ecological changes during the last 10

years. This ,r-ormation is of vital importance in nssessing the

waste discharges on the Lake

impacts ,f deve pment activities and

enviro;r"an.t" and therefore contribute to the identification and

spec? cation of the remedial measures.

Biota that will be surveyed includes both aquatic and

- terrestrial communities. Aquatic commm'dt,ias.wlu include Plankton,

Benthic, Fauna', and Macrophytic vegetation, while terrestrial

survey will concentrate on birds and vegetation. The methodology

used by Maclaren will be ollowed in'the proposed study.

A- Plankton .

Phytoplankton samples will be taken from about 20 station
Cten of them will be taken fx:om the mame stations sampled by
Maclaren in 1982>, (Fig.3), at, r‘nont.h.ly' intervals. Primary

productivity experimants will be performed at 8 satations on

monthly basis. Phytoplankton will ba collected from the top 50 cm
of the water column. Samples will be fixed and enumerated by
binocular microscope. Primary productivity will be performed using

Ci4 method.

Zooplankton sampling will be carried out at 20 station

13



(Fig.4> on monthly basis. A twc minute ‘zor't - . ~watar tow
./ill be performed at each samgling stalion using a net of opening
i A in Zlameter. Small ﬁ:urr‘i-nt meter suspended in tha opening
wi.l ba used to detarmine th¢ volume of the water filtered.
Samples will be [fixed and enumerated. Dry weight will be

determined by * - ag the samplas at 160 C.

B~ Banthic fauna

Sampling will be performed along 5 transects on quarterly basis
C(Fig 5> using Ekman dredge. The bottom mud samples will be
screened through No. 30 mesh and benthic Fauna will be pickad and
preserved {in 90 % athyalcohl. Organism will be enuraerated and
weighted after drying. The abundance, distribution and =speciles
composition will be determined. Emphasis will be given to

pe],acypods, gastropods, annelids and arthropods.

C- Aquatic macophytes

Both emergzent and submergent aquatic plants will be surveyed
in about 30 selected sites. At each site Lype and abundance of

vegetation will be surveyad in an area of about. 4m.z.,

14



Task VII : ENVIRONMENTAL QUALITY
This task will be de/sted to the surve: - the . ity of the

Lake environmental ccmponents, i.2. Water, Sediments, and Biota.

A- water Quality

1> Sampling

Maclaren suv»™ ~+ed the lake water quality in ten sf.,ations
distributed amc =+ Lake five reglons. The same locations will
be also samplad For water quality survey in t.he proposed s'.udy to
allow comparison with previous baseline data. In addition, 10 more
stations will be selected to ensure appropriate coverage of the .
lake ‘water body (Fig.63. Sémples will be collected on quarterly
basis.Sample size and the sampling technique should be thoroughly
plannad to ensure that cc_:llect.ed samplas are representative, are

sufficient for the various analysis and to avoid contamination..

2> Water qualily parameters :
Collect.ed samples will be analyzed ‘for both bacteriological and
A.:hemtcal quality. Analyzed parameters will include the following :
¢i> Major Constitutes : .

s Total suspended solids mg/L

n PH
x Calcium mgsL Ca
2 Magnesium mg/L Mg

15
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s Sodfum

x ?otasslum

a Jarbonate

. éicarbonahe

x Sulphate

% Chloride

& Amm<

g a1t ciee

x Nitrate

« Orthophospha.e
s Total Phosphatz
s Sillcx

« ¢ <.D.
vwB8.0.D.

s Dissolved Oxygen
« Alkaliaity

« Salinity

¢ii{> Heavy metals :
&« Arsenic

s Cadmium

%« Chromium
sCopper

« Lead

= Nickel

tv21nc

& Mercury

mg/t
mg/L
me/L
mg/L
mg-L
mgsL
meg/L
mg/L
mg/L
mg/L
mg/L
mg/L
hg/L
mgsL
mg/L
mg/L

mg/L

Hg/L
HgsL
ug/L

ug/L
pgs/L

ug/L

pgs/L
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ciiid> Pesticides

K

BY> Sediment quality

Sediments samples will be collected from the same

sites. The Lake

following parameters :

C> Pol! vt,a;'xt.s levels in the lake organisms

be

Lindane

DDT

JDE

DDD

‘Mirex

PCB

x Grain size distribution.
s Total Organic Carbon.
& Mineralogy of the minerul grains.

» Heavy metals and pesticidés.

sediments

water sampling

will be analyzed for the

Based on the ecological survey, types of the Lake organisms to

énalyzed for pollutant, lavels will be select.ed. These organisms

should include economic fishes and crustaceans, benthic Fauna and

Submergent plants. This activity {s of vital importance since it
will address a very sensitive and a public concern issue, l.e,
the lake fish polluted or not. Therefore, a very thorough sampling

plan will be designed to easure the following :

s Representation of the common economic fish and crustaceans

species as well as other aquatic fauna and flora that are

17
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significant In the food chain.

s Appropriate spatial dist.ribution.

~ Consideration of the age. cize, sex and organs for the fish
samples.

4 for heavy metals and Pasticides

Collected samples w11l be analyze

(Same listed in the water quality survey).

D~ Survey of fish associated parasites

Fish and crustacean samples that will be collected for pollutant

analysis, will also be investigated to determine nature and

occurrenca of parasites.

E- Quality control

+
The anvironmental quality data 1s the most important part of the
current Lake conditions survey, since it will be the basis for
sment. and evaluation of the pollutant. levelz and eventually

asses
design of remedial actlons for pollution control Therefore,
quality control program for the chemical analysis of the Lake
envix;onmont.al samples should be porformed. The main components of
this program inciud~
« The assigned laboratories have to discuss and agree on the
sarmpling, sample preparat.ion and sample analysis procedures
¢ Standard sampies will be analyzed and results will be compared
& Int.ercalibrahiér- exercise will be performed using natural
environmental samples (Water. sediments and Biotad.

The quality contro! program can be implemented with the

support of an \nternational laboratory such as IAEE laboratories

at. Monaco-France

18



Task VIII : Survo)’.of Drainage System
The maln. ob_jec.t..ive of this task is to determir.» the quality and

quantity of drain water flow into Lake Manzala. To achleve this

objective the following three activities will be performed.

A= Physical Setting of Dralirage Net. Work :
This activity aims at the preparation of a map presenting the

present pattern of the drainage net work that flow into the lake.

The physical parameters of the various components ¢’ .-is net work

will be determined . These parameters will include length, width

and depth as well as the boundaries and area of the agricultural

lands drained in each canal. Pattern of crops cultivated in eac:.

area as well as the type and amohnt of fertilizers and pesticides

used will be dot.erméxed.

s

B~ Sources of Wastd] Watep

The mources of in}

the various canal of the drainaga net work system will be identified
and located on a map. each source will be described. Tn the case of
Industrial sites the following main information will be collected :

- Type of industry.

=~ Type and amount. of products.

~ Type and amcunt of raw material.

- Industrial products,

~ Quantity and quality of waste water..

- Treatment technologies, ir any.

19
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» In the case of municipal waste the folluwing information yvill be

collected :

Population.

Methods used for waste water disposal.

=’ Collectlor nct work.
- Characteristics of the treatment plant.

Quality and quantity of sanitary waste water disposed into the

drainage canal.

C- Drailnage waste assessment

This activity will be devotad to muasure :

1> The amount and flow rate of drainaze water inflow to the Lake.

2> The quality of drainage water.
The same bacteriological and chemical parameters that will be

determined for the Lake water will be determined for the drainage

water.
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TASK IX : FIS-ZR IES AND AQUALULTURT ASSESEMENT

Lake ‘anzaia is characterized by its fisheriss rasourcas and

fishing -ctivities. £xoloitation of the Lake Tfisheries resouvrces

can ve group=d inte two calegories, namely; Open fisheries and

cl-sed fisheries. The opan wWwaler area aleng with  marsh and reed

peds supporis fisheries Industry of mosh of the {Ishermen

population withina tne Laka. Clesed fishing encompasses a variety of

fishing systems. rarging from ratharv sophistizated fish farming

operations Caquaculiturel wharae stocking, Iseding, and rearing

takes places, LC 3 simpla in iaks trapping system called Hosha.
MacLaren (1982> has carried out. an extansive survey of >oth
open fisheries and Clossd fisheries, which has provided a

comprehensive base line data.

A- Open Fisheries Surwvey

The specific objectiva of this subtaske is to determine tha"

praesent status of the fishing activities within the opaen area of

Lake Manzala. To achieve this objective fleld survey will be

carried out to systematically collect, data using the same schemes

adopt.ed by MacLaren ¢1982). Such survey will provide an inventory
of a number of characteristics required for the assessment of size
and pattern of fishing activities {(frame survey CFig.7>.Tha
surveyed parameter at each land’ g site will include

- Number cof fishing boats.

- Type and size of fishing boats.

-~ Numbers of flshermen.


http:sophist.icat.ed

- Seasonal variation in fishing ‘activiti._.
- Migratory pattern of fishermen.
- Types of fishing gear used.
- Size and composition of catch.

Methods used for processing tbe catch.

Marketing of the catch.

for catch assessment a special survey will be performed uszing
the same format uszed by MacLaren (1983) (zee Fig.8) . All fishing
ports will be visitci, where the survey will be performed for at
lerst two days per quarter for each port. The parameter lhat will
be surveyad includa :
- Catch by landing site.
- Catch by lLaxe regilon.

- Catch by fishing method.

B- Fish Stock Assem:isment

Information on the standing fish stock within a water: body is
an important measure t‘o'r the nature <(type and size) of' it=
fisherias resources., Catch data are normally not an accurate-
reflaction of the (fixh E:pe'cies composition or population structure
of the stock. This is due to several factors that may result iIn
size and species bias. Among these factors are ﬂshl.n;' gear
selectivity, =selective areas, habitats and seasons, and active
fishery gelection.

The objective of this subtask is to survey the pr;sont status

of fish stock of lake Manzala. The same method used by MacLaren
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¢1c-24) will be adopted for the propr study. oo Of 30 ~iceck
assessment. sampling experiments il Le perfo.imed S;nxpung sltos
will be randomly distributed, bul will fairly cover the various
izke regions. Each sampling experiment will cover an area o'f 400m*
which will be enclosed with a fine mesh blouking seine €05 cm
stretch mesh). An attempt wili be than made to -remove all the ' ish
inside - the sampling gquadrant and abundance of each fish type will

be determinsd. Data will tabulated and fish stock maps will be

prepara:t.od.

C~- Closed Survey

Closed ﬂshiné operaticn e_ncircie most of tha lake 1§lands
uarround the lake perimeter, znd are found in a muddy n;.mrsﬁam,
intermittent wet lands and partially reclaimed areas, .

The main purpose of +this subtask im to . delineate and

characterize the closed fishing activities within the Lake. The

folowing activities will be perfermed :

1) Delineation of the Clcsed Fiching Areas :
The physiographic and ‘'smd use maps that will be prepared
within Task IV will be used to deslineate the closed fishing arcas.

Detailed mape. (Scale i:25000% will be prepared using snerial

photographs for accurate delineation of the varicus types «losed

fishing areas. These maps will be verified through intensive field

investigation.
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2> Characterization of Closed Fishiag A~w's :
The same raegional classification 3" closed ~.shing activities
establsied by Mactaren (19832 wil' be adopted. ‘The following

parameters will be surveyaed withim each raegion.

- Grosa closed fishing aresas. (faddand.

- Type .(hosha o farmd.

- Average size of bhoesta or Tarm.d{foddan),
- Totai emplovment (man/yeard.

- Area yield Glg- unal. faddard.

= Total vieid {tD.

= Yield composition.

- Figh prices.

- Total value.

- Net economic return per unilt arca.

TASX X : ARCHAEOLOGICAL SITE AMD TOURISM POTENTIALITIES

Several important archacological sites are scattered within the
Lake area and its surroundings. Mcst of these sites and their
hiztorical background are documsnted by the Egyptian
Archaeoclogical Agency. However, faw sitesg only- area excavated. The
main purpose of thiz task ig %o acsess thesae archaeological s=sites.

along with other sites of potential touristic development.

TASK XI : SOCICECONOMIC SURVEY
The availability of accurate and up-to-date information on
the Soclo-eccnomic status of the hwman communities inhabiting an

ecosystem is an essential prerequisite for appropriate and sound

W






the basic =mocial characterigstica of house bhold composition. the

vt 7t

various community services will also be surveyed. Thase
include . communications, energy, education, sanii L'mn uju.

recreation.

C> Health Conditions

Survey of health conditions of the selected communities
inside the Lake Manzala and on itz periphery will be carried
out.An attempt will be made to identify the most common health

problemz and their distribution pattern, public health services

will also be assessed.

D> Employment. and work Structure.
This activity will be devoted to the understanding of the
work organization and its relation to production as well as the

social factors controlling such organization.

E) Attitudes Towards Development

The main aim of this activity i to elicit people’s attitudes
and feeling about the problems they face and how they think those
could be solved, as woll as their opinions on specific type of

development projects.

F) Development Activities
The purpose of this part of the survey is to identify ..
current development. activities with the Lake area as well as the

projectad development project.
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PHASE THREE : EVALUATION OF LAKE CONDIT NS

Thiz phase of the study will be commenced after thoreven
survey of the current conditions of the anvironmental - entz ol
the Lake 1its fisheries rasources and the wvarious valcpmand

activities. The main objectives of this phase are :

(1> To perform a systematic analysis of the collected
survey data for a rational evaluation of the current
environmental quality of Lake Manzala and fisheries resources.

(2> To predict. future status of the Lake environment and its

resources in case of no corrective measures will be implemented.

Phase three will include two tasks.

TASK XII : EVALUATION OF THE ENVIRONMENTAL QUALITY

The main concern in lake Manzala is the deterioration of ths
quality of its scosystem dus to possible iIncreass of poilutien.
pollution is defined as the process or processes responsible for
changes in the physical, chemical or biological characterisuica of
the ecosystem due to introduction of material or enargy by
man-made activities, to the extont that these changes will
adverzely impact the environmental quality of the ecosystem and

would eventually threat the human health and people well fair.

Pollution would vary in causes and magnitude. For any
pollution assessment that would aim.at. designing pollution controil
measure, the type, =ource, occurrence and levels of” pollutants
within the wvarious environmental components, and the direct and

indirect impact of these pollutants on the quality of the
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environmental componenta as we!l as on the human inhabitanta

interacting with these component.s showd be prcrerly determined.

Therefore the main objecltives ol ikis tauk are !

To Asseass the present physical, chemical and Cogicad
characteristics of the various environmental co# uenta of

Lake MAnzala (Water, Sadimeniz:, Biotad,

To Determine the management and pattern ol change=s
occurred to the environmental quality of the varicus

component. of the Lake.

To Define sources of pclutants and thae contribution of each
source to the poilutant loada raceived by the Lalke.

To Determine the pathway and fate of tLhe varicus pouumw
witnin tha environmantal component of the lake with
emphasis on the food chain.

‘o Determine diract and indirect Iimpact ol man-made
activities in general, and pollutant inflow in particular on
the environmental quality of the ULake and on the hunan

health and mociceconomic potentlalities.

The following activities will be performed within thiz task.

A- Asseasment of Current Lake Condition :

The =survey results will be =studied and analyzed to

provide

the present status of the Lake anvironmant. This will

include :

~-Pattern of l.ant}.' use in and around the Lake.
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~Pattern of current development activit'.-s.

" = Physical and chemical characteriatics of the lake wa' - and
t.h.olx- spatial and seasonal fluctuation.

- Level of pollutants in the Lake water.

; Level of pollutants in fish and benthic fauna.

- Spatial and sessonal distribution of the Lake biota.

-~ Types, nature, and distribution of Lake bottom smediments.

- Levels of pollutants in the Lake bottom mediments.

B~ Determination of Environmental Changes :

The pattern and magnitude of changes occurred to the Lake
enviroprmental quality will be det.ex-'mlnad by the compansaion
between the current environmental qualities and those documeated
in previouzs studies zuch as MacLaren 1982). Emphasis will be
¢iven to those changes occurred to :

Physiographic features and pattern of land use.

Physical and chemical characteristics of water and
sediments. |

Level of pollutants in water, smadiments and biota.
Spatial and temporal distribution of benthic fauna and
vegetation,

Socioeconomic pattern and development activitiex.

C- Determination of Pollution Sources

From the murvey result performed in phsse two the pollutant
contribution from the various sources will be qualitatively and

quantitatively assessed. Resources will be compared with previous

29



data to determine chargus occurred In the type a~" - . of

pollutant. loacs inflow to r.he Lake.

D- Pollutant Fate and Patway

Since most of the pollutant. loads ira carcied t Lake Oy

the Inflow water, a thorough Invescigation of the ‘ydxological

regime of the Lake should be performad.
Mathematical modeling tachriqua =il te smed lfor the

determination of the pcllutant fats =nd flux within the Lake

hydrographic regime. On the other hand fate and pathways of

pollutants within the Lake food chain #1l1 be determined using

conceptual hiological models. An attemrt will be made for the

determination of (he pollutant pathway at least smemi-quantitatively.
1) Modeling of Lake Water Circulation
Field data collected within the hydcographic survey of phase

two will be used for the establishnient and calibratiorn of a

computerized mathematical model that will pressnt the currert

circulation pattern of the Lake water.

2) Modeling of pollution pathway
N the information and data colectad within t.he

drainage survey task of phase two, and the water circulation

mode!, a computerized mathematical model of polution dispersalon

will be developed. Water environment a} quality data will be used

for the calibration and validation of this mcdel. This activity
will provide very useful information that facilitate understanding
Ay

of the dispersion pattern, pathway and fate of water pollutants.
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33 Conceptual Modeling for Blologica’ sllutant Fare.

Thim activity will attempt to emtablish a conceptual model

that identify and quantify the interaction hetwesn the

physical parametar of the Lake environment and iLs blologicsal

communities on one hand, . and the intaraction betwoen the

various fauna and flora communities on the othar hand. Such

a model will be the basis for the detarmination of pollutant

pathway in the food chain within the Lake and, therafore, will

exhibit how the pollutants could roach the edible [fish within

the Lake.

4> Assessment of Pollutants Accumulation within Fish

The accumulation rate and pattern of the varioum pollutant .by

different fish species will be angsessed, This will be mainly

based on the understanding of the fish bilology, their feeding

habits and the availability of pollutants within the various

segments of the Lake food chain.

E~ Waste Assesament Capacity

Lake Manzala has an important. existing and future role as a

stabilization pond for waste and nutrients # originating from

domestic mewage and agricultural runoff. The Lake has certain

capacity for assimilation of such organic and nutrient loada. An

attempt will be made to determine the amount. of wastex that can be

assimilated by the Lake and does not cause eutriphication of the

l.ake water.
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F- Environmental Impact Assassment

This activity will deal with Lhe szassament of L impacts of
all current man-made activities on Loy anvironmental quatily
of Lake Manzala., A matrix systam wiil be dsvaicped Jor swuch
assessment. Cne axis of this matrix will saccantassr n delail tiwe
components of the Lake envircnment, wiale Log ouhsr &as will Lsc
the various development activities. Tha Impacts ol  sach activity
within the current developments project on ‘.- wnvironmental
components will be assessted (negative, positive or no impact).

The impacts will also be waightad {zlzhi, moderate,
significant, saver). Thae resultse of this activity will provide an
impartant input for the detsrmination of faclors controliing Lhaz
env.~onmental quality of the Lake. Tha JTollowing acitivities will
be performed :

{a) Listing and characterization of devalopmant aclivilties .
Development aclivitiss will be categerized on the dasis of
their regional occurrsnce and vhalir nature {industrilal,
agricultural, etc..>.

(bd Listing of the environmental componenis, .

(c) Developing of a computerizad anvironmental Impact,
assessment systém.

{d> Determination cf the type and magnitude of the impacts.

Ce) Categorization of the development aclivities into three
groups, namely; aclivities that have negative irpacls,
act.lvit.ler; that have positive Iimpacts, and activities that

have no impacts.
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protection debénds mainly on the soundness, and effecliveness of
these manaceme?mh elements.

In case of Lake Manzala, several  INRIET I anad locri
organizations are enltrusted, in a viay or another, bv the protection
of the Lake envirconmenl and moanagement of Iis Tezourcsess, Several
legistlations were issued to enable Lhese organizallons 4 pexrform
thelr function with regard to the protection of Lake Marzala and
its resources.

The detrrioration cccurred to Lake Manzala ecosystem reflects
difficulties in the application of these environmental rules and
regulations. Therefore, need arises for the investigation of the
Institutional organizations and the legistelation concerned with
the Lake environment and the expleitation and devzlopment. of its
national resources. This task will be devoted to answer such need.
Activities that will be performed to achieve the task ob jective
include:

- Identification of ail concerned agencies and legistelation.

- Review and assessment the organization structure of theare

agencies .

- Investigation of the coordination and cooperation

proceduraes between these agencies.

- Review and assessment of the planning and follow up

activities.

= Raview of relevant legistlation and thelir enforcement

procedures.

- Final assessment and evaluation of the present {nztitutional

organizational and legistelations.
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PHASE FIVE - REMEDIAL HMBAZ NS i

<l Ly PemMacial Mmoasures

Toask ¥iX : Envircaomentod

Trhe rmain Jestive or u v task s Lo uderosy  amloncanlcaly
feasidle and esviromanosSzlvy  scund ramedial reasures for the
;mprovemer;f. af the Lale Monoels environomentad guality To achleve

thiz obleciivs Lhe Tolosing raLidlilal wid be puryormned

A~ Detarminaticn of Lhs trzived zavicenmental qualduly

flased on the sucese <V eurroznt. anvironmental conditions and
the oroljected trerncs nod raesltude of chwngss in the quallly of

Lhe various envirchun=nla cemponants of t.he lake, Detailed
descriptlon of tae Zesisad snvircnmental gquadity wili ba
parformad. Sucr desirea mality may ba dw {i\"-:d by the waste

assimilation canacity of the lake and mainvaining a2 balanced

acological system Lhat smay provide a healilh haditat JTor fTisheries

resources and humsn consvnanitiss.

B~ Options [or Remediz jdeasures

Xnowing the dszlered environmenial guality, and using output
ol previous Lasks, various oplions of measures capable of
changing tnhne curireat environmental quality vo the desired one
will be identified. Remadial measur=2 may address the folowing
issues :
1> Reduction In ihe organic and nutrient loads and pollutant
levels carred to tha lake by the various dralnages canals
2> The removal ol poliuted beitom sedimoents.

3> Optimum dispersion of organic and nutriart loads withia the

lake serea. .
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4> Lake water buuget. and salinity cont.x:ol
1

5> Rehabilitation o tive iclogical components of the lake

eco-system wilth emphasis and o1 . “enthic fauna, wvegatation and

birds.

C~ Selection of Remedia! Mazmuras

Possible options and scesnarics for ramedial measures wil! be
thoroughly discussed with concerned gLovernment are. cles, privet
sectors and local communities. Salection criteria will be designed
on the basis of the outputs of these discussions as wili as the

national and reglonal oan going activities and the soclio-economic

development plane. Selection critaria will be then reviewed with

the concerned agencies the ensure its foasibil Ly.

D- Validation of the selectsad remedial measures

The choesen remedial measures will be described and their
effectiveness will be examined. Mathematical modeling will be
used for the validation of certain control measures, spacially
those related to the optimization of the disperzion of oxrgenic and
nutrieit. loads, salinity control and removal of pcliuted bottom

sediments.

E- Conceptional Design of The Remedial Measures

The selected and validated remedial measures will be
conceptually designed. Conceptual designs will define the main
action required for the implementation of such remedial masasures

and specificatlon of these actionz
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TASK XVYIXI : FISHERIES RESOURCES DEVELOPMENT.

The =2im of this “ask is to define actions required for the
enhancemenl Ol Clfherlues  rESOWS. '~ its rationai exploitation.
Recommended astions sheould fulfill the following national and
regional sccioeconomic davelopment goezis,

(ad Economic

- To promote economic development tULhrough optimal use of

rayources,

- To maximize oppeorliunities foxr employment.

- To rromote food securivy by encouraging a balanced development

of agriculture and fisheries rasources.

- To put forward development =schemes that will attract foreign

investment.

{p) Socilal end enviroamental

- To improve the qualivy of lfe.

- To make wise and efTficient use of the environment.
- To minimize adverse environmentm: impact.

- To conserve DAELUTAlL DeSOoUurces.

activitles of this task will include.

L= Design A Surategic irramework YThne Leveiopment of Fisheries
Resources

This actlviiy wiild Dbe Zevoted t> oullining a strategic framework

Tor the overall development <f ithe Lalie fisheries resources. Such

sirateglc framework shouid conmider the following:

- Present. status of open and cioszd ficheries as well as

agricuit.urad acilivities.
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- Factors responsible for adverse impact »an fisheriex aclivi‘tius,

- Current socicecont .o condllions.
- National and reglonal sccicecor?s development. goals.
The generai framswork of tine [llzheries devalopment strategy will

be discussed wilh concerned .;overament and local agencles.

B- DerLormination of Corrective Actlons

On the approvzl of tha strategic framewcrk fo- the fisheriex
devaicpment, corractiva action requira_q Lo reorient the set
stratecgic gecals will be icen%iflad. These recommendsd action will
be alsc reviswed ane discussad with concernad agencies, local

A

authorities and representatives of risharmen commundties.

CC> CONCEPTUAL DESIGN OF RECOMMENDED PROJECTS.

Agreeqa upon recommardexl acuion will be translated to

development. prclecis. The main componerntis of these projects will

be conceptually specified.

PHASE SIX . ACTION PLANE
TASK XIX : DETAILZD DESIGN OF THE ACTION PLAN.

This task will provide in detall the technical specification
of the recommended projects within an integrated action plan ai'ned
at improvement the environmental quality of Lake Manzala and
rational development and exploitatien of iis fisheries resources.

This task will include the foliowlng activitles:

CAY Technical specification of the recommendad projects.

¢B> Detailed breakdown of the estimated budget for each project.
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(C> Duration and time scheduls for the execution of each projec..
(D> Reacommended fSramework for the |- itutional organizzeion and

reasible legistelations.
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