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APPLICATION FOR THE TECHN[CALCOOPERA TION
(DEVELOPMENT STUDY) BY THE GOVERNMENT QF JAPAN

L Project Design

1. Project Title:

Assessment and monitoring of Arabian Gulf Environment.
2. Location:

Saudi Arabian Coastat Zone of Arabian Gulf

3. Implementing Agency:

Name of Azency: Meteorolouy and Environmental Protection Administration (MEPA)
Number of Staff Six Hundred and Sixty Ning (669} in 1992

Organization Chait:

Please see attachment §.

4. Justibcation of the Projeci:
4.1. Present Condition

The Kingdom of Saudi Arabia occupying about $0% (2.25 mullion sq. Km) of tha Arabian
Peninsuta. It has an arid climate with ar annval rainfall average of 120 mm. More than one third
of the country is sand desert while nearly twao third is wid steppe snd mountains. The country has
coastline that extends 1760 km on the Red Sea and 370 km on the Asbian Guit which mcludes
33 sq. kim. OFmangrove area and 1,480 sq. K. OF coral reets.

Besides the environmental difficulties imposed by an anid climae, rapid devetopmeat has also
exerted preat pressure on the already fragile muoal coviconmment. An icreasing population with
a rising living standard has placed wreat demands on all wuweal resourcest water, agncultural
products and the very land itself. The shilt from nonvudic pastoralisim with a subsisience economy
to urban population centers with a market economy has increased the pressure on the already
marginal patural resourees of the extensive rngelands. An eavironniental dangze of escialating
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desertification has resulted from these pressures. The loss of some planis and animal species is
mainly caused by desertification, over-explottation and industrialization. Great attention is
presently given to the followiny problems caused by inceeasing population and expanding
industrialization.

- Coastal activities and marine resources includinyg coral reefs, sea wrass and mangroves
environment and biological diversity.

- Oil Spills and monitoring of sea water quatity and sediments.

- Industrial air emissions, waste effluent and noise levels.

- Solid and liquid Waste Management.

- Soil properties, veyetation, yround watec and nnuehnd:.

The central environinental protection agency ofthe Kingdom, the ? deteorology and Environmental
Protection Administration (MEPA) plays a major rote in all the above mentioned subjecis and has
initiated several interdisciplinary environmental projects in the past and intends 1o continue
additional programs during the 6th development plan which puwis special emphasis on the need of
environmental managenent.

4.2 Sixth Development Plan and Environmental Management:

The Government of the Kingdom of Saudi Acabia s fully aware of the environmental problems
and the related risks for the health and wellare of the people and of the entire economy, It has
already given a high priority in the cureent 6th five year developiment phan to several programs and
sub-programs on nature conservation, sea water quality, witste water managemend, solid waste
disposal, air pollution abatement and environmenial standards.

. The Kingdom of Saudi Arabia as a member of international community realizes the importance
of international and regranal cooperation mn solving environmental problems.

Under “MEPA™ charter, the Environmental Protecuon Geteral Directorate (EPGD) has been
established as the entity cespousible for envirommental protection matters such as isswing and
implementing standards and evaluation of environmentat conditions. The major functions of
EPGD are:

- Prepare and reconumend anmbient environmental geality and source stndards and
necessay inplementation procedures.

- Evaluate repoits on eovironmental mipacts ot nggor developinent projects in the Kingdom.

- Pravide assistance and technical advice w wmdastrad sl secicultural sector and enabfe
them to comply with environmenial standieds
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- Submit reports on the “State of the Enviconmeant” and follow-up of the standards and their
effects.

These activities are appropriate to the Kingdom's development plan and help to minintize
environmental damage.

The MEPA charter has also established a "Nauonal Meteorological and Enviconmental Center
(NMEC)" which is responsible for preparing and issuing climatological, environmental and
meteorological analysis, forecasts, bulletins and reports including warnings. NMEC is also
responsible to issue bulletins on the local, national. reuional and international level.

4.3 Problenis to be Sofved in the Ficlds of Enviromuental dManagement:

- Additional procedural and technical guidelings to improve extsting environmental
standards.

- Update implementation procedures. . .

- Recommend the coordinating mechanism to provid2 technical advice 1o the relevant sector

ministries.
- Improve the envirommetal reporting and follow-up system an the apphcation of
standards.

- Provide additional training to adniinistration and technical staff to upyrade theic
knowledue and capabilities.

5.0 QUTLINE QF THE PROJECT:

(A) Assess air quality through measuring various pollutams like SO, CO. NOx. particulate,
NMVOC, NH,; and CH, etc., meteorological parameters like humidity, wind speed, wind
direction, temperature, atm. Pressure, sokar radianion ete., evaparauon rate and soil temperaturs,

{B) Review *Sea Water Quality” mounitoring systen and establish a comprehensive real-time and
non-real-time sea water quality Moo Systent (0 as3¢ss SO wiler guality 1o ensure its best use
for industry and marine life proteciion.

{C) Assess the quality of source air entissions and wuter discinwrges ind noise levels from major
industry in the eastern province of the Kingdam of Saudi Anbis wnd suggest environmentally
sound and economically Feasible pollution contol neasures.

(D) Assess and evaluate the “oil and chemical spifl” ety warmug et momitonny system i the
Arabian Guifand suzeest a comprehensive systen 1o help in the development ot ™otk and chemical

23

spit” combauting program for Arabian Gult.

4y -



Kingdom of Saudi Arabis No. »

MEPO!

METEOROLOGY & ENVIRONMENTAL

PROTECTION ADRMINISTRATION X‘ Enclosed

5.1 PURPOSE (Short-term Qbjectives) OF THE PROJECT:

Review and identify pollution problems facing Arabian Gulf caused by rapid industrial
devetopment and suggest urgent measures to address such problems. This will include;

- Survey to assess and evaluate current monitoring capabilities of MEPA.

- Sampling and analyses of ambient air and source enussions from preselected sampling
points.

- Sampling and analyses of ambient sea water and source discharges from Various
preselected sampling points in the eastern province. :

- Tnventory and sampling of hazardous waste from major industrial sources in the eastern
province of the Kingdom. '

5.2 GOAL (Lone-term Objectives) QF THE PROJECT:

Develap, establish and implément an effective real-time and non-real-tine environmental (air and
water) monitoring programme in the coastal areas of the Suudi Arabian pant of Arabian Guif to
ensure protection of the natural environment front negative effects of rapid urban and industrial
development. This will ultimately lead to upyrade the present MEPA environmenial research
center located in the eastern province to a sophisticated state-of-the-art facihity.

5.3 Prospective Benelits:

- Reliable and up-to-date data and information on air and water quality, hazardous waste and
noise levels will be available to public and privite sector users in mdustry, construction,
transportation and agriculture. '

- Receiving water quality will be enfunced and ensured to sufeguard mdustries particularly
the desalination plants which is the mam source of potable wuter i the Kingdom,

petrochemical and petrolewm refining indusiey.

- Air envissions, hazardous waste and industeial noise levels will be decreasad 1o ensure
health and welfare of the veneral public residing in the coustal cities and adpacent areas.

- MEPA will enhance irs surveillance capacity in acrad, e wd ground abservation,
remate sensing and report of the State of the Lavironment

3.4 Praject’s Priovity i the Sixtle National Developouent Plang

Since the field of environmental managemeznt is one of the most nuportunt, it nezds long-temm
stratesy and approach. The Government Development Strateyy m the Sixth Five Year
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Development Plan (section 14.5) is described as under:-

“Within the context of a long-terin developiment strategy, all production and consumption
activities in the society should be re-oriented away from waste or misuse towards conservation of
matural resources and the elongation of their useful life-spavn. Emphasis should also be placed on
enhancing efficient utilization of these resolirces, avoidinyg their depletion and identifying long-
term utilization priorities without compromising e sight and ability of future gengrations to meat
their needs”.

From this perspective, the objectives of the sixth five year development plan are as follows:-

- To conserve and develop the environment and protect it from pollution,

- To upgrade and enhiance the quality of life and the well being 'of citizens and to ensure a
pollution-free environment with clean airand water and heatthy food..

- To achieve balanced and sustainable development by conserving natural resources while
reducing pollution and the over-exploitation of such resources.

- To conserve, protect and develop the Kingdom’s wildlife and 1o p:eserve the biodiversity
which forms an integral part of its natural resources, within a framework for achieving
balance between eavironmental and economic considerations in addition 1o preserving race
and endangered species. '

6. Desivable or Scheduled Time of the Commenceinent of the Project:

Official T/R (From MEPA) Qciober 1997
Prepacatory Study Team Deputed ' (To MEPA) April' 1998
Development Stady {To MEPA) Seprember 1993

7. Expected Funding, Source and/or Assistance (including Exteraal Ovigin):

- Technical cooperation by Japanese Government wibl be needed to fund the cost refated 1o
Japanese expertise and to procure necessary monitoring fetd and kaboratory equipments.

- MEPA’s technical staff will be available for support
8. Other Relevant Projects:
(A) MEPA conducted a study on the assessment of Nutional Coustal Zone Managenmznt

requirements in 1987 in cooperation with the International Union For Conservaton of Nature and
Natural Resources (IUCN}.
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(B) Study initiated by MEPA to monitor the quality of water and sediments of the Arabian Gulf
and to study the marine organisms was conducted by Research tustitute of the King Fahd
University of Petroleum and Minerals, Dhahran in (1986-1988).

(C) MEPA carried out sea water quality monitoring program for Arabian Guif water in 1992 and
1997.

(D) The Royal Commission For Jubail and Yanbu, an authority managiny the two giant industrial
cities on the western and eastern coasts of the Kingdom, has mtroduced its own environmental
monitoring program within the limits of these two industrial cities and has won the Sasakawa
Environmental Prize for the year 1988.

(E} Saudi Aramco has also developed environmental monitoring program for their facilities in the
eastern province. :

II. Terins of Reference of the Proposed Study:
1. Necessity/Justitication of the Study:

Industrial and urban developmieat in the Kingdon of Saudi Arabia will continue in accordance
with the current National Development Plan. Clearly, environmenial protection and sustained
development is centeal to the approach in futuce plamning. The significant environmentat problems
cavsed by various construction and facility siting projects have conceatrared alony the coastal areas
of Red Sea and Arabian Gulf. By comparing the information on the atlocation of coastal and
marine uses and human activities through an effective monnoring program will provide analysis
to evaluate the areas of immediate auention.

2. Necessitv/Justification of the Japanese Technical Co-operation:

- MEPA attaches yreat importanee (o technical und scientific cooperatton of international
agencies such as JICA. '

. JICA has acquainted with MEPA's activities by participating i environmental protection
programs in Saudi Arabia and possess exceltent expericnce of technical cooperation in this

sector in other countries.

- MEPA personnel received trainimg i Japan through JICA and will beneft further with
technical cooperation through this development study.
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3. Objectives of the Study:

. Survey to assess and evaluate current environmental situation on the Saudi Arabian coast
ofthe Arabian Gulf and monitoriny capabilities of MEPA and other relevant agencies.

- Sampling and analyses of ambient air and source emissions from preselected sampling
points toassess the levels of various polutants in the atmosphere namely SO, CO, NOx,
paniédate, NMVYOC, NH; and CH. etc., meteorological parameters like humidity, wind
speed, wind direction, temperature, atm. Pressure, solar radiation, evaporation rate and
so1l temperature etc.

- Sampling and analyses of sca water, >ed|menl:. zoo and phytoplankton and source
discharges from various preselected sampling points to assess the levels of pollutants viz
temperature, pH, TSS, turbidity,” salinity, DO, BOD, COD, TOC, NH,-N, PO,-P, trace
metals, organic constituents  and microbiological contamination in sea water, TOC, EC,
CEC, alkalinity, pH and Total Soluble Salts in the sediments, wace metals and organic
uptake by zoo and phytoplankton and similar physico-chemical, trace metal, organic and
microbiolouical parameters for the source discharues.

- Inventory and sampling of hazardous waste trom major industrial sources in the eastern
province of the Kingdon.

- Monitoring noise levels in the industrial and residential areas of the eastern province of
the Kingdom.

- Find problem areas requiring mimediaie atenpion.

- Compile data, information and maps which are uselul in controlling pollution.

- Assess personne! capabilities to handle issues efficiently.

- Develop, establish and implement an eltective real-time and non-real-tune environmental
(air, water, sediments, fish, mussel and plants) mwonitoring programme i the coastal areas
of the Saudi Arabian part of Arabian Gull” (o eusure protection ol the nawal

environment from negative effects of rapid urban andl indusinial development,

This will include estabhishment of satipling points, wlenntication of the necessary and
suitable equipment, procurement ol the equipment. mstaliation and comnussioning and
installation of the communication system to transter the dat From monitoring stations (o

the central data reception and analysis terminal in MEPA's Jeddah Head office.

- Identify future programs.
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4, Area to be Covered by This Study:

Oulsid'e from .
Whole area of 570 km coastline of the Arabian Gulf belonging to Saudi Arabia including harbours,
industrial ¢cities and other oil and non-otl related facilines.

" Inside of
EPGD in MEPA

5. Scope of the Study:
The scope of the siudy will be divided in two parts.
1. Short-term: (One year)

This will include
i - Basic assessment of the current envivonmental siteation
2 - Evaluate MEPA’s monitoring capabilities and the leve! of support needed
- Weather/meteorotogical observation '
- Establishnent of ambient air and sea warter monuosing poinis
- Sea water, sediment, zoo and phytoplankton sample collection and analysis
- Sampling and analyses of ambient air quality
- Collection and analysis of stack samples and samples of waste water from magor indusinial
facilities in the eastern province.
- Sampling and analyses of sedinents, zoo and phiytoplankton from Arabran Gult.
- Inventory and sampling of hazardous waste from mujor industisal sources in the eastern
province of the Kinudom.
- Find problen areas requiring thmediate ateation.
- Compile data, information and maps which are useful in controlling pollution.
- Assess personnel capabilities 1o handle issues elticicnty and truin MEPA personnel.

2. Long-term: (Five years)
This will include

- Identify various types of pollutants needed to be monitored on real-time and non-real-
time basis and their matrices in the area unider swdy.

- Identify the equipments needed 10 accomplish the task mentioned above.

- Pracure the equipment and install ar appropriate locations.

- Install the communication system to enable MEPA hiead olfice i Jeddah to acquire data
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and analyse the data received.
- Train MEPA personne! to handle the system in totality.

This will ultimately lead to upgrade the present MEPA eavironmental research center located in
the easter province to a sophisticated state-of-the-art facility.

6, Study Schedule:

Official T/R {From NMEPA) October 1997
Preparatory Study Team Deputed (To MEPA) April 1998
Development Study {To MEPA) September 1998

7. Expected Major Qut-puts of the Study:

In the short tern1, MEPA would get useful informatton and daca sets o the levels of pollutants in
atmosphere and in the marine ecosystem and noise levels in the industnal and cesidential areas of
the eastern province as well as on the generation and cl:>p0> W of hazardous waste. This will enable
MEPA to compare this data with the data coliected in the past to see the ends of poliution and
formulate policies and stratezies to minimize potlution and pratect its natural resources in the
eastern province of the Kingdom.

In the long run, MEPA would be able o receive a comprehensive veal-time and non-real-time
environmental monitoring system commissionzd in the exstern province of the Kingdom and
trained personnel to operate that system efhiciently,

I11. Facilities and Information For the Study Team:

1. Counterpart For the Study:
Piemier Counterpart:

Deputy Counterpait:
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Signed:

Tule:

U ENVIRONMENTAL

Available data information, dacuments, nuips ete, velated 1o the study:

To be discussed later

Information on the security conditions in the stutly nrea:

MEPA will arrange entry permission for areas which belony to secusity bodies
Undertakings to “NEPA™

In order to facilitate a smooth and efficient conduct of the study, MEPA wall take all
necessary measures and arrangements within the Kingdom of Saudi Arabra.

MEPA will bear claims, if any, arises against member(s) of the Japanese study team
resulting from occurring in the course of or otherwise connected with the discharge of their
duties in the implemeatation of the study except when such claims arises from gross
negligence or willful misconduct on the past of the member of the study 1eam.

MEPA will act as counterpart agency o the Japunese study team and governmental
organizations and non-government orgamizations concemed for the smooth
implementation of the study.

On behalf of the Government of the Kinucloat of Saudi Arabia

Dated:
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SCOPE OF WORK

FOR
THE STUDY
ON
AN ENVIRONMENTAL ASSESSMENT AND MONITORING

OF

ARABIAN GULF
IN

THE KINGDOM OF SAUDI ARABIA

AGREED UPON BETWEEN

METEOROLOGY & ENVIRONMENTAL PROTECTION ADMINISTRATION
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

Jeddah , ,1998

lﬂm'- e AR | 2

Prof. Nizar Ibrahim Tawfiq, Ph.D. Mr. Masahiro Ota
President Leader of Preparatory Study Team
Meteorology & Environmental Japan International Cooperation

Protection Administration (MEPA) Agency (JICA)
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I. INTRODUCTION
In response to the request of the Government of the ngdom of Saudi Arabia

(hereinafter referred to as "the Government of Saudi Arabia"), the Government of
Japan has decided to conduct the Study on an Environmental Assessment and
Monitoring of Arabian Gulf in the Kingdom of Saudi Arabia (hercinafter referred
to as "the Study") together with the Government of Saudi Arabia, within the
general framework of technical cooperation between Japan and Saudi Arabia, which
is set forth in the Agreement on Economic and Technical Cooperation between the
Government of Japan and the Government of Saudi Arabia signed on March 1,

1975.

'Accordingly Japan International Cooperation Agency (hereinafter referred to
as "JICA™), the official agency responsible for the official implementation of the
technical cooperation programs of the Government of Japan, will undertake the
Study in close cooperation with Meteorology & Environmental Protection
Administration (hereinafter referred to as "MEPA").

The present document sets forth the scope of work with regard to the Study.

11. OBJECTIVES OF THE STUDY
The objectives of the Study are :

1. to identify the sea water quality and the causes of water quality degradation
along the Arabian Gulf,

2. to review and develop the environmental assessment and monitoring system
to implement a comprehensive sea water quality monitoring system jointly
by JICA Study Team and MEPA staff to assess the quality of marine eco-
system to ensure its best use for industry, marine life protection and human
health in the Study area, and

3. to strengthen MEPA, particularly its Eastern Province Office in
environmental management capacity through technology transfer to the
counterpart personnel in the course of the Study.

I1I. STUDY AREA

~The study arca is the sea and coastal areas of the Saudi Arabian Coast of
Arabian Gulf, particularly in the adjacent areas to the industrial facilities and

densely populated areas.

~ =
/
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1v. SCOPE OF THE STUDY
To achieve the above objectives, the Study will cover the following items:

(1) Collection and review of existing data and information

(2) Field reconnaissance

(3) Field monitoring (sea water, marine sediments and plankton)
(4) Identification of the sea water quality

(5) Identification of the causes of sea water degradation (land-based
sources)

(6) Review of the present monitoring system and recommendation of the
appropriate sea water monitoring system for real-ttme and non real-
time system

(7) Measures and programs for strengthening the monitoring system
(8) Organization and institutional setup

(9) Recommendations of ways and means to strengthen environmental
management capacity in the Study areas

(10) Programs to implement the recommendations
a. Cost estimation
b. Evaluation

V. SCHEDULE OF THE STUDY

The study will be of almost two years. The tentative schedule of the Study
is shown in Appendix attached.

i




vi. REPORTS

JICA shall prepare and submit the following reports in English to MEPA.

et
.

Inception Report:
Twenty(20) copies at the beginning of the work in Saudi Arabia.

2. Progress Report (1):
Twenty(20) copies at the end of the second work period in Saudi
Arabia.

3. Progress Report (2):
Twenty(20) copies at the end of the third work period in Saudi
Arabia.

4.  Interim Report:
Twenty(20) copies at the beginning of fourth work period in Saudi
Arabia

5. Progress Report (3):
Twenty(20) copies at the end of fourth work period in Saudi
Arabia.

6.  Draft Final Report:
Thirty(30) copies at end of the fifth work period in Saudi Arabia,
The Government of Saudi Arabia shall submit its comments within
one(1) month after the receipt of the Draft Final Report.

7. Final Report:
Fifty(50) copies within two(2) months after receipt of the
comments on the Draft Final Report.

A

- 53 -



vii. UNDERTAKINGS OF SAUDI ARABIAN SIDE

1. To facilitate smooth implementation of the Study, the Government of
Saudi Arabia shall take necessary measures:

(D
(2)

(3)

(4)

&)

(6)

N

&)

to secure the safety of the Japanese Study Team,

to permit the members of the Study Team to enter, leave and sojourn
in Saudi Arabia for the duration of their assignment therein, and to
exempt them from foreign registration requirements and consular
fees,

to exempt the members of the Study Team from taxes, duties and any
other charges on equipment, machinery and other materials brought
into and out of Saudi Arabia for the implementation of the Study,

to exempt the members of the Study Team from income tax and
charges of any kind imposed on or in connection with any
emoluments or allowances paid to the members of the Study Team
for their services in connection with the implementation of the
Study,

to provide necessary facilities to the Study Team for remittance as
well as utilization of funds introduced into Saudi Arabia from Japan
in connection with the implementation of the Study,

to secure permission as far as possible for entry into private
properties or restricted areas for the implementation of the Study,

to secure permission for the Study Team to take all data and
documents and necessary materials (including photographs) related
to the Study out of Saudi Arabia to Japan, and

to provide medical services as needed. Its expenses will be
chargeable on the members of the Study Team.

2. The Government of Saudi Arabia shall bear claims, if any arnises, against
the members of the Study Team resulting from, occurring in the course
of, or otherwise connected with, the discharge of their duties in the
implementation of the Study, except when such claims arise from gross
negligence or willful misconduct on the part of the members of the Study

Team. A



3. MEPA shall act as a counterpart agency to the Study Team and shali also
act as a coordinating body in relation with other governmental and non-
governmental organizations concerned for the smooth implementation of
the Study.

4. MEPA shall, at its own expense, provide the Study Team with the
followings, in cooperation with other organizations concerned:

(1) available data (including photographs and maps) and information
related to the Study,

(2) counterpart personnel,

(3) suitable office space with necessary equipment and furniture Lexcept
persoral computers in Dahharan -

(4) credentials or identification cards.

ViII.UNDERTAKINGS OF JAPANESE SIDE

For the implementation of the Study, JICA shall take the following
- measures:
1. to dlspatCh at its own expense, the Study Team to Saudi Arabia, and
2. to pursue technology transfer to the Saudi Arabia counterpart personnel in
the course of the Study.

iX. CONSULTATION
JICA and MEPA shall consult with each other in respcct of any matter
that may arise from or in connection with the Study.
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(HEBEI 3 MNUTES OF MEETING

MEPA/JICA
MINUTES OF MEETINGS
- ON
SCOPE OF WORK
FOR
THE STUDY
ON |
AN ENVIRONMENTAL ASSESSMENT AND MONITORING
OF ARABIAN GULF
IN
THE KINGDOM OF SAUDI ARABIA

Jeddah, 30 June,1998

Prof. Nizar Ibrahim Tawfig, Ph.D. Mr. Masahiro Ota

President Leader of Preparatory Study Team
Metedroiogy & Environmental Japan International Cooperation
Protection Administration (MEPA) Agency (JICA}

aguehy
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[n response to the request of the Government of the Kingdom of Saudi Arabia
(hereinafter referred to as "the Government of Saudi Arabia”), the Preparatory Study
Team (hereinafter referrcd to as "the Team”) of Japan International Cooperation Agency
(hereinafter referred to as "JICA™) headed by Mr.Masahiro OTA, was dispatched to Saudi
Arabia from June 22 to July I, 1998 to discuss the scope of the study entitled
"Environmental Assessment and Monitoring of Arabian Gulf in the Kingdom of Saudi
Arabia” (hereinafter referred to as "the Study").

The Team carricd out field surveys and held a series of discussions with officials of
Meteorology and Environmental Protection Administration (hereinafter referred to as
"MEPA") and other organizations concerned. The list of attendants is shown in
Appendlx

Wuh reference to the Scope of Work for the Study, the Leader of the Team and the
President of MEPA have agreed during consultatior between both parties on the
following issues;

1. Inthe current five year development plan, the Government of Saudi Arabiais fully
aware of the environmental problems and related risks for the health and welfare of the
people has afready given high priority to several programs and sub-programs on nature
conservation, sea water quality, waste water management, solid waste disposal, air
pollution abatement, environmental standards and oil spill.

2. Following the recent movement of closer cooperation between both Governments,
both parties confirmed that longer cooperation would be continued in the field of
environment, in addition to this study project. The Team aiso briefed the process of
JICA development study scheme and MEPA appreciatedit.

3. Since one of the major objectives of this prajectis to strengthen MEPA's capacity in
environmental management as well as environmental monitoring activities, it is
confirmed that the well-equipped environmental {aboratory is required to make sure
efficient and smooth conduct of the Study and technology transfer. Due to present
difficuities, MEPA has strongly requested JICA to provide necessary faboratory
equipment which is required for the continued water guality monitoring program in
future. The Team confirmed that the request made by MEPA to install the basie
environmental laboratory equipment such as incubator, gas-chromatograph, atomic
absorption spectrophotometer, UV visible spectrophotometer, samplers, micro balance,
chemicalsand standard samples should be conveyed to the JICA headquarters.

4. Following development of the environmental monitoring planning atong the Arabian
Guif made by the JICA study team in close collaboration with MEPA, a study on the
possibility of installment of the real-time monitoring systems will be conducted. With
referenceto this reat-time system, MEPA also requested JICA to provide two real-time
monitoring stations on experimental bases. At the end of the Study, MEPA will submit

o another project proposal inciuding the installment of the real-time sea water quality
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monitoring according to the recommendation of the Study which will be finalized
through the joint work between the JICA study team and MEPA,

5. Regarding the teaining of MEPA staff, the Team briefed the training opportunities in
Japan. On MEPA's request, the Team confirmed the request is conveyed to the JICA
headquarters. [tis agreed that the JICA study team will organize the workshops and/or
the training courses on several issues concemed to the necessary subjects, when
necessary, in Saudi Arabia.

6. Itis requested that the technology transfer seminar which summarizes the outputs of
the Study is to be held at the end of the Study.

7. In order to make sure technology transfer through the study, the JICA team
requested assignment of the counterpart personnel conforming to the JICA study team
consisting of various specialities.

8. Inorder to review the present environmental quality in the study area, it is requested
that MEPA provides to the JICA study team the environmental monitoring data and
related information which were obtained by MEPA and other organizations concerned.
Despite the request made by the JICA team, it is recognized that to bring maps out of
the country is very difficult according to the Saudi Arabian regulations.

9. [tis confirmed during consultation that MEPA is a civilian organization, although it
is under the Ministry of Defense and Aviation.

[0. The Team requested that MEPA would provide vehicles with drivers necessary for
the Study. However, MEPA expressed difficulty over this request due to shortage of
official vehicles.

11. In order to make sure the effective use of the study outputs, MEPA will provide
them according'to the regufations concerned, when requested by the government
organizations, researchers and so on.

12. Background, professional areas and brief careers of JICA study team will be
forwarded to MEPA in advance.

13. Allofficial communications between MEPA and, JICA and JICA study team should
be addressed to the president of MEPA and copy to the Director of MEPA eastern
province office.

t4. Signed original Scope of Work will be sent to JICA Saudi Arabia office by MEPA

after getting authorization from the Ministry of Foreign Affairs.
T 'L:Jt

y
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Appendix

List of the Meceting Attendants

Meteorology and Environmental Protection Administration (MEPA)

9

Prof. Nizar [brahim Tawfiq

Dr.Abdulziz Al-Eisa

Mr.Hamdan Saleh Al-Ghamdi

Mr.Abdulaziz Saud Al-Mugbal

Mr.Osama J. Qurban

Mr.Hatem Almolary
Eng.Jamal A. Bamaileh

Mr.Aziz Al-Gmary

Dr.Ahsannuliah Khan

{0 Mr.Mohammed Y. Emam
11 Mr.Mohammed A. Aljeaid
12 Mr.Yousef Al-Helal

13 Mr.Khalid Busbait

14 MrKhaled S. Al-Rasheed
15 Mr.Qusai Buholiqa

16 Mr.Abduthalim Almomen

JICA Preparatory Study Team

i & W

HCA Saudi Arabia Office

{

Mr.Masahiro Ota
Mr.Dai Masuda

Mr.Nobuhiro Yasuda
Mr.Hideo Yamamoto

Mr. Takehiko tmai

Mr. Takahisa Kusano

President MEPA
Assistant Director General, EPGD
MEPA Headquarters

Director of Marine Environmentad Dept.
and the Directorof theStudy MEPA Headguarters
Director of Training and Development Dept.

_ MEPA Headquarters
Director of Qil Spill Response Center
MEPA Headquarters
Pollution Control Dept. MEPA Headquarters
Coastal Zone Mannagement Planner ofMarine Dept.
MEPA Headquarters
Chief of Environmental Division
MEPA Dammam
Pollution Control Expert MEPA Headquarters
Training Specialist MEPA Headquarters
‘Training Director Assistant MEPA Headquarters
* Air Pollution Observer MEPA Dammam
Environmental Qbserver MEPA Dammam
Environmental Observer MEPA Dammam
Environmental Observer - MEPA Dammam
Environmental Observer MEPA Dammam

Leader

Study Planning
Environmental Policy
Water qualily Monitorin g

Poltution Control

ya

\

Resident Representative
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Documents List

1
2

10

11
12
13

6th five year plan

Laws (Royal Decrees) & Regulations

1) Environmental Law, Basic Environmental Law or Environmental
Protection Law

2) Government Regulation or Ministrics regulation

3) Environmental Standard, Fmission Standard

4) Standard or Definition of Toxic Wastes

Action Plan for Saudi Arabian Fnvironment Protection (Government
Base) (Government policy, Present Analysis, Basic Plan, Guide line,
Manual ete.) '

Government Organization Chart regarding environment affairs. Organic
relation of each ministries, responsibilities, budgets, number of staffs.
System for Education or Training of Envircnmental Matters in Saudi
Arabia, in University/College, other schools

Public understandings or concerns for the Pollution in Saudi Arabia
Reports by Industries, Municipals etc.)

Reports by contracted consultants ( Private Sectors, National institutes,
Universities)

Reports by other donors regarding environment.

List of BExisting Equipment for waste water quality analysis and sea
water monitoring. _

List of Water Sampling Equipment and facilities (cars, boats ete. )
Detailed Geographical Map of whole land of K.S.A. and Gulf Coast.

All of the result data by water gquality monitoring concerning qualit'y of
sea water of Arabian Gulf. { Environmental analysis data, Emission
analysis data etc)
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1. Present status of sea water pollution in Arabian Gulf
(1) Quality of the sea water
(2) Meteorological date of the time whmh the data of (1) was aquired.
(3) Tidat current data of the time which the data of (1) was aquired.
2. Present status of biological pollution in Arabian Gulf
(1) Mangroves
(2) Coral reefs
(3) Fish, Shrimp, ctc.
(4) Sea Grass,Plankton
3. Complains by habitants beside the Arabian Coast or neighbor countries
4. Source of Pollution
(1) Industries
Following data of the factories who discharge waste water
directly(without any treatment) or indirectly ( through industrial or
urban waste water treatment facility)
Name, Location, Kinds of Product, Kind of raw materials,
Amount of Water use, Amounts of waste water, Quality of
waste water
(2) Urban waste water
Following data of the mty who discharge waste water directly
(without any treatment) or indirectly { through arban waste water
treatment facility)
Name, Location, Amount of Water use, Amounts of waste
water, Quality of waste water discharged to Arabian Gulf
(3) Agricultural waste water discharging to Arabian Gulf, if any.
(4) Amount of Ballast Water discharged into inside of Arabian Gulf
from Qil Tanker evry year
5. Existing Monitoring pointg(locations) for preventing sea water pollution of
Arabian Gulf _
8. Environmental standard, Water discharge standard of Saudi Arabia
7. Who is responsible to control the quality of sea water in Arabian Gulf?
Are there any international agreement with Gulf Coast Countries ?
Does MEPA have authority to stop water discharge from the
factories who are violating the waste standards or regulations (even
for Royal Commission, ARAMCO )?
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1)

MEPA

Prof. Dr. Nigar Herahim Tawfig President

My

Mr

. Hamdan 8. Al-Ghamdi

. Abdulaziz S, Al-Mugbel

Mz, Abdilaziz S. Al-Mugbel

Dr.

Mr

Mr

Abdul Aziz A, At-Kisa

. Aziz Al-Omari

. Mohamad A. Aljieaid

Dr. Absonullah Khan

Dr.

Mr.

Mry.

A. F. M. Ahmed

Naif S. M. Shalhoub

Ibrahim K. Abualnaja

Mr. Hesham Ahmad Kaifi

My

Mr

. Mohammed Saleh _Al-Sahaﬁ
. Mohammed Y. Emam

. Eng. Jamal A. Bamalleh

Director of Marine Environment Dept.
Head Office, Jeddah
Head Office, Jeddah
Director,
Training Administrative Dev.
Head Office, Jeddah
Director, Training Admi. Dev.
Head Office, Jeddah
Asist. to Dir. Gen. of Env. protection
Head Office, Jeddah
Chief of Env. Protection
Administration,
Eastern Province, Damman
Director Assistant, Training
Pollution Control Expert, Pollution
Control Directorate,
Head Office, Jeddah
Air Quality Consultant,
Head Office, Jeddah
Manager, Environmental &
Information public awareness,
Head Office, Jeddah
Manager, Scientific Technical Group
Head Office, Jeddah
Director, Stock Control Dept.
Head Office, Jeddah
Manager, Air Quality
Observation Training Specialist
Head Office, Jeddah
E.P.G.D.
Head Office, Jeddah
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My, Zarari Mohmed Eng. Env, Specialist
Head Office, Jeddah

Mr, Ahmed A, Al-Hefdhi Eng. Protection Dept.
Head Office, Jeddah

2) 75E7RA
(1) Vv ERER |
Mr. Yoshitaka NAKAMURA, G.M.

Mr. Akira TANAKA. Senior Coordinator
(2) h7VBRA
Mr. Katuo HIRAT, Chief Executive

Mr. Hisaaki MIYASHITA, Senior Coordinater
Mr. Hidechisa Suzuki, Coordinator

3} Ministry of Planning
Mr. Mahmoud Fayez, Advisor,Ministry’s Office

4) Al-Azizyah Desalination Plant

5) Al Khobar Municipality,
Eng. Mr. Salehr

6) SAFCO
Mr. Rashid, G.M. Security & Environment

7) Fishery Research Center MAW

Mr. Nabil 1. Fira, Technical Affair Manager
8) ARAMCO
9) ESCO

Ali Al-Yami, General Manager

10} Royal Commission
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12) AXEHEARE
13) JICA VY R REM

Takahisa KUSANO
Masahiro TUBAKI
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Resident Representative
Program Development Officer
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1) BEECESIZETHD

(1) Bw5tg - POV YEREIR N GlRNE. e ﬂ 2

(2) Environmental Protection in Islam
Second Revised Edition
TUCN Environmental policy and law Paper No. 20 Rev.
TUCN(The world Conservation union)

MEPA(Metrology & Environmental Protection Administration)

(3) MEPA’s Mandate ? (Arabia i CAT)

(4) Mandate of the Environmental Protection General
Directorate(EPGD) ? (Arabia Si CAT)

(5) Law Enforcement Systen ? ? (Arabia #i CAT)

(6) National Action Plan for Environmental Protection, National
Environmental Policy, National Guidelines for Environmental
Protection ? (Arabia 38 TAT)

(7) Mandate of the Eastern Regional Office ? (Arabia & “C)\T)

{8) Copies of the Memorandum of Understanding (MOU) with MEPA
and Royal Commission, ARAMCO, etc. ? (Arabia #i TAT)

{(9) Environmental Protection Standards, Doc. No. 146901

{10) Annex (A) Statistical Summaries & Frequency Distribution

2) MEPA 4 - AHBaE
(1) List of existing equipment
(2) Copies of CV of the technical staff as the counter part for the
project.
(3) Contents list of “ MEPA-Water Po]Jutmn Mobile Laboratory
Documentation (Volume 1)

3) 79U 7 BKERERERGRAST RS
(1) The State of the Environment in the Kingdom of Saudi Arabia

(Volume 2). MEPA
(2) A concise reference on pollutants and their environmental effects,

MEPA, 1985
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(3) National Contingeney Plan for Combating Marine Pollution by
Oil and other Harmful Substances in Emergency Cases,
According to council ministers Agreement No, 167, MEPA
Dated: 20-11-1444H, 03-06-1991G

(4) SEA KAPS (Meeting of Experts to update MOOPAM), ROPME

- Kuwait, 28 Feb..3 Mar, 1958

(5) Marine Pollution Combat Directory 1998,
Marine Emergency Mutual Aid Center MEMAC)

(6) FARSIMAPS
Fastern region A to 7 (Dammann-Al khubar-Qatif)

March 1991 CE

(7) National Road Map plus details of Metropolitan Areas, KSA.

(8) Arabian Gulf
Saudi Arabia: An Assessment of Biotopes and Coastal Zone
Management Requirements for the Arabian Guif,

MEPA Report No. 5, December 1987

{(9) A Marine Wildlife Sanctuary for the Arabian Gulf
(Environmental research and Conservation Following the 1991
Gulf War Oil Spill)

NCWCD (Riyadh) and
Senckenberg research Institute (Frankfurt a. M), 1996
(1 0) Marine Turtles, Volume I and I
MEPA Report No. 9, January 1989
(1 1) Dugongs, Volume Iand Il
MEPA Report No. 10, January 1989.
(1 2) Red Sea & Arabian Gulf
MEPA Report No. 7, December 1987
(1 3) The National Data Book of Endangered Animals of the K.S.A,,
Part] Mammals & Birds
MEPA 1984
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4) TOMMERRNE

(1) Royal Commission for Jubail & Yanbuy,
Directorate General for Jubail Project, (Jubail Industrial City)

{(2) SAFCO 19956

(3) ESCO Environmental Studies & Consultation Offices,
(Arabian version) (English version)

(4) Scientific Topics of Specialization of our Part Time Consultants
(ESCQ)

(5) Environmental Protection activities at Arabian Oil Co., Ltd.
(AGC)

(6) Industries (RCJY)

(7) Sample Analysis Form (RCJY)

5) HHIRERMARHRENKUN Y 0 V%
(1) Abudul Latif H. Abul Jadayel Est.
hynyg.
+ Water Analysis Handbook (HACH)
» Product for Analysis 1998 (HACH)
+ High Performance Weigh Balance (OHAUS)
(2) IDCO
- Water Microbiclogy (MILLIPORE)
* Product Guide (Forma Scientific)
» Waters (i85 h & 0%)
« Automatic Absorption (Buck)
» List of 2 Sole Agencies by 1IDC(O”
(3) KAKI
+ Handbook (ORION)
-Bahvod
(4) K. LA
» Ele International Paqualab. 25
+ Ele Environmental catalogue
* Ion Analysis (Metrohm)
« SHIMAZU
* Ele Environmental Monitoring Station (air)
- KLADHEN
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(5) Al Gosaibi

cBohyny

6) MEPA Library

(1)

(2)

(3)

(4)

(5>

(6)

(7)

(8)
(9)

US Navy Regional Climatic Study of the Persian Gulf and the
Northern Arabian Sea, 1992
Climatic Study of the Persian Gulf and Gulf of Oman (Near
Coastal Zone), US Navy, May 1980
Environmental Impacts of the Gulf War on the Kingdom of Saudi
Arabia ( War Reparations Claims), January 1994,
Fcology and Environment Inc.
The Status of Coastal and Marine Habitats two years after Gulf
War Oil Spill (CFS 166 Courier Forschungs Institute,
Senckenberg)

WK Editors: Abdulaziz H. Abuzinada & Friedhelm Krupp
Marine Pollution Bulletin
(The International Journal for Marine Environmentalists,
Scientists, Engineers Administrators, politicians and Lawyers)
The 1991 Gulf War : Coastal and Marine Environmental
Consequences. volume 27, ISSN 0025-326
Coastal Survey Summary Report, Gulf Oil Spill 1991
MEPA KSA 25/April/1991
Kingdom of Saudi Arabia
Ministry of Defense and Aviation, 1991 Gulf Oil Spilt Shoreline
Cleanup Plan, Shoreline Assessment volume [ and II
Kl Oral Presentation
Gulf Environmental Disaster Mitigation, KFUPM/RI
Gulf Slick T, Forecasting 1991,
Planning Committee : MEPA, KFUPM, NCNCD(National
Commission for Wild Life Conservation and Development),
Saudi ARAMCO, NOAA(National Oceanic and Atmospheric
Administration), USEPA(US Environmental Protection Agency),
and Gulf Regional Organization, Saudi Arabian Bechtel
Co.(SABCO)
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(1 0) Technical Report 5 (December 1987)
ARABIAN GULF
Saudi Arabia : An assessment of Biotopes and Coastal Zone
Management Requirements for the Arabian Gulf (printed
January 1992) |
MEPA, International Union for Conservation of Nature and
Natural Resources (Gland, Switzerland)
(1 1) Water Atlas of Saudi Arabia, Ministry of Agriculture and Water
(1 2) Kingdom of Saudi Arabia, Atlas of Industrial Minerals
(1 3) General Soil Map of the kingdom of Saudi Arabia
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MEPA BHSSpioRERME sl CKBERLST)
Name Publisher/Author Remark

1.. Air Pollution :

CO2 Emission from Fuel Combustion. 1972~1995 OECD 1997 edition
CO2 FEmission from Transport OECD

Hygiene of the Air Eric Debeumes, Horiba Instruments S.A

Study of Air Pollution Load & Environment MEPA |

-~ Air Quality in Riyadh--
lLead Levels in Air & School Childlen's Blood ,Jeddah MEPA

2. Solid Waéte(Hazardons Waste Hhade) :

Hospital Waste Disposal Technology Evaluation Dr. Ibrahim A. Alam 1992 edition
1982 Hazardous Material Spill Conference United States Coast Guard
3. Noise :

A Study of Industrial Noise in Jeddah Factories King Abdulaziz University
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Environmental Studies
and Consultations Office
(ESCO)

A. Al-Yami - Licence No. 1 Voploeadys - bl Guua e

Scientific topics of Specialization
of our part time Consultants

1. Soil Chemistry and Fertility.
2. Air Pollution.
3. Civil and Environmental Engineering.

4. Harmful Phytoplankton Blooms and Their Effects on Public
heath.

5.Chemical and Radioactive Pollution.
6. Ocean Engineering.
7.Monitoring and Management of Coastal Pollution.
8. Waste management including :
- Hazardous wastes.
- Indusirial wastes.
- Medical wastes.
- Waste Recycling and Reuse.

9. Aquaculture Management and Fish Nutrition.

10. Physical Oceanography :

- Water Masses.
- Circulation.
- Effect of Wave on Coastal Structures.
= U VAR ESR
Lyl L = YVOYY iy EVNFT s e = ¥H0 a3 WV V- ( Y= VNN S it = VT 153 5650 — Tipalh B
Madinzh Road - Plaza Business Center - Tel AFax: 6501116 - { 1- 6510456 Ext. 225 - P.0O Box 45233, Jeddah 21532 - Saudi Arabia
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Environmental Studies
and Consultations Office
(ESCO)

A. Al-Yami - Licence No. 1 Vol el - patal] Guaa e

11. Marine Pollution :
- Qil Pollution.
- Heavy metals Pollution,
12. Marine Geology.
13. Pollutant Dispersion Models.
14. Bottom Topography.
15. Marine Bacteriology :
- Seafood microbiology.
- Water quality.
16. Phytoplankton Ecology
17. Mangrove Ecology.
18. Coral Reef Ecology.

19. Benthic Ecology.

L YT 2 R Y. DO * 7|

T apnaadiiag B ASEAY - YURTY daa £VOVT s ya = FYO iya3 1006 P Te A S Gl - Jhacih 153 3 - Tall Gk

Madinah Aoad - Plaza Business Center - Tel 3Fax 6501116 - { )- 6510466 Ext 225 - P.0 Box 46233, Jeddah 21532 - Saudi Arabia
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{Suppliers of Laboratory Equipment, Chemicals and Glassware)
(1) Abdul Latif H, Abul Jadaye! Est. |
Mr. Chemist/ Mohammed M. Mousa, Marketing Division
P.0.Box 10077-Jeddah 21433, KSA
Tel. (029 6449181
Fax, (02) 6449781
(2) International Development and Construction Company (IDCO)
(Waters Agent) o
Mr. Wojciech E. Bondarczuk, General Manager
Mr. Ajaz Ahmed Farooqi, Chemist & Microbiologist
P.0.Box 8573, Jeddah 21492
Tel. (02) 6672939/6659686
Pax. (02)6650955 |
- (3) Ahamed & Mohammed Saleh Kaki Co. (Varian Agent)
Mr, Syed Masarrat Ali
Manager Sales & Service, Scientific & Medical Devision
P.0.Box 1224, KAKI CENTER, Mdina Road-Jeddah 21431, K.S.A.
Tel. (02) 680-2160
Fax. (02) 669-1868
(4) Kawther Ibrahim Abdulkadir & Partners. ( Shimadzu Agent )
Mr. Tariq Salman Shamsi, General Manager
P.0.Box. 9547-Jeddah 21423 KSA
Tel. (02)6405906/6405846
Fax. (02)6404710
(5) Abudul-Rehman Al-Gosaibi G.T.B.. (Perkin-Elmer Agent)
Mr. Ibrahim K. El-Haji, PE Operations Manager
P.0.Box 1391-Jeddah 21431 KSA
Tel. (02) 6720837
Fax. (02) 6725664
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e e e

[ Asset No, " ___N_E_qw“en Mlslemmssct N Status
4402000004 “Air / vaccum pump T working
44020000(}5 An&omagw waste water sampler, Colo Parmes. “\working (very old) |

T (req. battery)

4402000{]06 Automatic waste water sampler, Colc Parmer e Scrvice required
4402000007" Composue sampler, Horizon 7578-10 3 Service required
4402000008 | Composite sampicg Horizon 7578-10 : Service required
4402000009 BOD Meter with 315 V temp. regulator, Kach 21?33” Out of ordler ~ |
4«5.020'00{)1"-:)i "BOD Meter with 315 V temp. regulator, Hach 217313 Oul of order
_‘gjOlUODiﬁ 11° | BOD Meter with 118 V temp, regulator, Hach 2l?3B : Out of order
4402000012 | Condutivity bridge, YSI 31 R Out of order
4402000013, | Microscope, Will D wetztar _ L i Working
| 4402000014 | Spectrophotometer, Bosch & Lomb 710__ . Outofordet
44020060'1'5' Hygrogen generator |, Service required
4402000016~ Balance (Meitler), HK, 160 | Gut of order
4402000017 Hot plate (Nuova 1) Theamotyne SR Working
4402000018 - Stlrrcr {Nuova Il) Then‘nolyne L S *'-3 B Working:
44020QQQ19" Water tcslmg kit, baétcnologmal Mnlhporc Smncc rcquued
4402000020 JDR}ZUS W, towawr analysis kit, Hach 4130@-9' ey ;
4402000021 Hot plate (Nuova 11), Thermolyng - " it ST HAY

4402000022 B;c;cnal ingubator,Hach 15320—01

440240002%.: | Bactorial incubator, Hach 1532002

4402000024 | Bactenal incubator, Bach 15320:02° :

4402000025"] COD repctof Hach: 1@’500—10-< i

4402000638 T Tnculro) (Hach) 7T - =7 1 ¥ %

4402000027 *| Healing wiantle 1

4402000028 " | Healing mantle: ™~ ARSI o
| 4402000029: | Heating mantle - © L Workmg
4402000030° | Electro manile (small size) ‘EVOTRHIL
4402000031 | Efectro mantle {farge size) : Working
4402000032 | Suction pump V1 Service required
4402000033 | Fume hood (Kotienman) L t 1.1 Qutoforder
4402000034 | Fume hood (Kotterman) =~ ju! Sevice required
4402000035 - | Fume hood (Koucrma:b Rt | Working
4402000036, | Fume hood (Kotierman) o -1 Service required
4402000037 [ Fyme hood (Kotterman) _~ Working
4402000038 | pH meter (Fisher), model - 156' Qut of order
4402000039 | Mega pure water still, coming, Auto MP-11A . ~ Out of order
| 4402000040 | Mega pure water still, coming, Auto MP-11A Out of order
4402000041 Mgga pure water still, coring, Auto MP-11A Out of order
ﬂ02000042 FI stream 4BD, \ua!cr stilt, Fisons Working
4402000043 | Water bath ' | Working
4402000044_| Elcctromantlc (with three heaters) % _i Working

| 4402000045 | Oven isotherms, Fisher 255G ' _Working
4402000046 | Oven, 220C Max, Memmert S$150 Working
4402000047 | Turbiditimeter, Brunotange LTP3 Service required
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ﬂﬁiﬁm& T"E \’orkmg req. battery}
446233; 521 % 'L ;; _ }\_’«E_:Ign '?’ -
D

A40200005 1% 1LV X I Workl'

A0

0700 ‘:ff i ‘,‘" e f
PTTnIAR

Workf ¥

" incomplelg acce:

144!6290Q0 ‘J,, :"- ey l§

i+ SRS
W ‘j;;;ﬁ*”cﬁ‘?&!’:i Jang

LRLARE S HaCh 443 byt

241"
4
T
‘| - incomplete acccssog);

4402{)00070

‘Meter rmrcroproccssor jon, WTW PMX SDU

4402000036 | 'pH meter /éolorimeter (Hach) - Working (very old)”_
4402000057."] Fiot plate coming PC-101, 6T 10} ___Working " -
4.40260@05"& Hot plate gorning PC-10), cat#6795 101 ~ Working -
4402000059 r’f’DS mctez (Myron Ly oo . _ Working ©
'44'(}r20‘ﬁ0‘b‘60 OJLoontcnt analyzer, QOCMA 220 Sumcc“rggmn,q s
4402000061 | Stesilizer, Fashcr 750 i iy : i \&_{g{kggg:ﬁ" e
44072000062 | Spectrophotbmeter, (UV-VIS ¢ carx?l‘?) Varpn TF ~ Outoforder .-
1402000063 Spectropholomctcr (UV-VIS), Varian 634 UV' Outoforder T
4402000064 ['Balance Sartorius, 20007 MP - -1 Working -
4402000063 |'Balance Sartoriys, gggs Mp  Working
4102000066" | Mettier (Basbal) o . }y_@@g____
4402000067 { Gas chromatograph varian 3700 Out of order
4402000068 'FP- 61, Melting point measuring equip. ° ‘i Servico requried
4402000069 ‘Meter pH, WTW Dng‘SSO o . Outoforder - |

4402000071

Dlssolved oxygen meter, WIW Oxi Dlgl 550 v

__ Outoforder

__Outof order

4402000072"

Conductwuy meter (batiery type) W'IW Lp 9!

4402000073 ¢

Rotavapor BuchiR 110

_Out of order
'Workm&_

4402000074°

R.olavapor BuchiR 116

Working

4402000076 « Gaschromatoyaph Slcmcns R . Service rcqumd' "
440200007741 :Atomic Absmpt;qn Sp@c (perkin Blmer:2; 30 Working (w;r;,- old)
4402000078 G"olal organio (;a,rbpn, Mmhak Tocor '3 s T
440200007@ ‘Fyrmace Muffle, Heracus MR- 170E :

‘Rotavapor, Buchi E&I 10

! SPWHQEIEOIOIHQ}N inf‘ra-rcd _g‘ngkm" W‘ "-q
1] ipeation sybleni'and actessaries”
o §chott Gerate/ TR 156! TA ‘A 19;

" 7' ﬁ

‘Afcauwnng mcasunng Baip. (T hics chma)

?Vi“’siﬂa |
i r\ucc regmrcﬂ

8@ : Ccntnfugc, Hcrat;us Labo%c

it Service requ _qu

440200008 | Tncubator, Heeacus, B 5042 Workuﬂg!
4402000086 | Incubator, Heracus, T $050 . Working -
4402000087  Incubator, Kotterman 2771 _ _Working
4402000088 _|:Tncubator, Heraeus, BK S060E - Working
440200@039- SeradestS-600  ipdd Outoforder
| |"Witer quality checkes, Horiba U-7 ‘145 Service required
‘Digital Titrator {Hach) TH'T ¥ Working |
Digital Titrator (Hachy i Working
| igital Tiwator (Hach) Y Working
D!gital Titrator (Hach) ’ Working
| waggu:! T:tratoiﬂ{ac‘l Jrﬁ 1t Working
UL P £ L0
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Curriculum Vitae

Moh’d Saeed S. Zarari
P.0O.Box: 34048 Jeddah 21468 K.S.A.
966-2-651 2312 (2259) W
966-2-636 9834 (H)

Personal Enformation

Maritial status:  Married

Nationality : Saudi

Passport No. : B017021i

Date of Birth :  31-05-1963

Place of Birth:  Jeddah, Saudi Arabia

Summary of Qualifications

1990 Graduate Diploma in Marine Environment Mohjtoring.
University of Leeds, Leeds Polytechnic, Leeds, England.

1989 Englisg Language Course, Leeds Poiytechnic_, Leeds, England.

1987 Candidate of BA Undergraduate Study, Faculty of Economics
and Administration, King Abdul-Aziz University, Jeddah, S.A.

Extracurricular Activities

1996 Training Course Certificate with an Excellant Grade on Diving,
Port Authority, Jeddah, Saudi Arabia

1995 Training Course Certificate with an Excellant Grade on
Principles of Navigational Mapping, Port Authority, Jeddah,
Saudi Arabia.

1995 Training Course on Oil Recovery Systems held at Alkhafi,
Pharos Marine Ltd. Saudi Arabia.
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1995

1994

1994

1997

Training Course on Maintenance and Operation of Vikoma
International Ltd. Alkhafji, Saudi Arabia.

Participant of the Organizing committee of the Regional Sea to
Sea Conference Sponsered by PERSGA, ROPME, ICOPS,

UNEDP, held in Jeddah, Saudi Arabia,

Work Shop on Marine Pollution Revention Control and
Response held in Jeddah, Saudi Arabia Organization by NOAA

of U.S.
Training course in the field of Marine Pollution Surveillance and

Control, Japan International Cooperation Agency (JICA),
Okinawa, Japan .

Languages

Arabic and English Fluently.

References

Mr. Hamdanr Salih Al-Ghamdi
Director of Marine Environment
Fax No. 966-2-651 3640

MEPA

P.O.Box 1358 Jeddah 21431
Saudi Arabia
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PO Box2044), Molite 055424482 T Pagar 1550t
AlKnobare 31952 f-moit koS @M nates] oM

Khaled S. Al-Rasheed N

Work Experience
1990- Prazent
~ Ministry of Defencs (MEPA) , Dammam
Environmental Observer/ Site Supervisor -
s Supeivision of the day 10 d3y scvites of the cleanup operation on
the Arabian Gutf Ol Spili.
s Alr, land and sea surveillance opecalions .
+  Operation and mainlenance of of splll equipment .
¢ Beach assessmen with intemational omganizations (UCH |, IMO).
+  Oil Spit Response Team mernber, and menkuoring of envionimenial
poliution in the Eastemn Proviince of Saudi Arabls. |
s Involyed in the sampiing and preservation of solid, sludge and liquid
samplas for complete range of analyses.
Education / Tralaing
1087 Al-Thgba High Schoul  Al-Khobar
Graduateg, High School Degree.
10871089
King Fahad Universily of Pelroleurn and Minerais.
13 months, Mechanical Engineering.
198919980 Leeds Polytechnic VK.
Diptoma in Environmental Monftoring,
18-20 April 1694 MEPA I NOAA . . Jeddsh
Workshop on marine poliution prevention, control and response.
1418 January 19858 gnvironmem Frotection Councit Kwalt
Course on tesponse 10 manne oil spilis sccidents | .. lmescene
commandes.
12/11/1985 to i
r- - engs Ports Authority Dammsam

Course i Anti Marine Cil Pollution,
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1317 January 1696

Special Skiliz

Honers

Parsonal data

INO T GACMAD Bhahrein
Course On responss 1or Git Spits fot supetvisicns On-scene commander.

¢ Computor datg logding.

v Very good knovdedge of networking and PC's repaire

o Co-author of & paper on the effects of the 1890-1091 Gulf War on
Saudi Arablan prawn Stocks,

» 4 appreciation letters from MEPA in the completion of some
environmente! projeds.

¢ An appreciationtetier frorn SAUDI ARAMCO for goodt cocperslion in
the Medical waste cleanup piojed

B In Damman, Saudi Arabia, Apal 22™ 1870
Marred with two chlidren (4 & 1).
Health ~ Excellent.



Aziz W. Al-Omari

P. O. Box - 117, Dhahran Airport
Dhahran - 31932, Saudi Arabla
Tel: (03) B576260 /8575732
Fax: (03) 8576752 / 8575304

Nationality : Saudi
Marital Stalus : Marriegd
Qualification:

+ Diploma in Marine Pollution Response from Bahrain in 1987,

+ The Saudi Arabian Observer Course from United Kingdom of Great
Bitain and Northern Island in 1879.

e Two years Met. Observers Course from Civit Aviaticn Presidency, in
1978.

Experiences:

« Working as a Chief of the Environmental Division, at. Meteorological
Environmental Pretection Administration (MEPA) Eastern Province since

1992.

¢ involved in combating the Gulf O# Spill in January 1991 as a senior airborne
chserver.

¢ Worked as the MEPA Air Surveiliance Coordinator {Observer) for Gulf Oil
Response Team in June 1891.

+ Participated in MEMAC werkshop on prevention, Control and Response 10
Marine Pollution by Qil and the Regicnal contingency Plan held at Kuwait on
May 4 -6 1986

o Perticipated in *Marine Poliulion Prevention Control and Response” Seminar
at jeddah in 1987,
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Tralning:

o Advanced training in oil spifl observation and frajectory projections.

« Advanced training In equipment deptoyment and clean-up methods.

« Participated in the training course on the Vaisaia Sounding Systemin 1981.

+ Panticipated in "Oil Spilt Response Training Program™ sponsored by NOAA
and MEPA at research planning, Inc. USA.

Letter of appreciation.

« Recelved appreciation Istler of the cutstanding performance throughout the
Gulf Oit Spill from National Oceanic and Atmospheric Administration (NOAA),
US department of commerce in 1991

+ Raceived apprecialion letter as an observer on overflights during Desert
Storr Operation from international Maritime Organization (iMO}, London.
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Ahdulhaleem A. Al-Momen

PO BoyiY, Ta! MAH1420
Ouahran. 31ny?

Work Expetience

Education/
Training

August 1990- Present  Ministry of Defense (MEPA) Dammam

Environmental Observer/

. Responsible for supervision of the day to day aclwities of the
cieanup operation on the Arabfan Gulf Qil Spill.

- Panicipated In alr, Iand 8nd sea surveitance operstions

. Participated in beach assessment with Iriemational organizations
(IUCN , IMO, and RPJ}).

. Responsibilitles presently indude Gil Spiif Response Team member,
ang mionliorng of envirpnmente! polivlion in thie Eastern Province of Saud
Arabia.

1982 High Schoel
Graduated, High S¢hoot Degree

19691990 Leeds Polytechnic UK.
Dipioma in Eavironmental Monitoring.

20-24 May, 1995

Workshep on poliution Damage Assessineit & Beach deaning organized by
the Marine Emergency Mutual Aid Center{ MEMAL) In cooperation with the
Unlted States Coast Guard,

121119885 to 06/12/19%5  Poits Authonly Dammam
Course In Antl Marine Ol Pollution,

August 19, 1996 to October 3, 199¢

Group lraining course in Maring Pollution Surveillance and Control at Japan
Martime Safety Agency, Ormganized by the Japan internstional Cooperatlon.

WIcay

September 1984,

Completed 8 commercial Pilol , Instrument malti - engine ceftificate from
United Slate.

August2?,. 1996 to September 30, 1996
Completed the Inlroduttony Japanese Language course vrpanized by JICA
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Special Skills
. Scuba Diving Certified.
. Good knowledga of netveorhing and PC's repairs
. Co - aulhorin more than ong paper on ihe efiecis of Ihe 1820-1591
Gulf War Oif Spifl on the beaches of Saudi Arabian prawn SIOCkS.

Parsonal data
Bom th Alhassa, Saudi Arabla, November 1962
Maniled with 3 childien
Heanlth .- Excelient.
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Khalld Hussain Busbait

P.0.Box - 117, Dhahran Airport
Dhahian - 31932, Saudi Arabia
Tel: (03) 8576260 1 8575732
Fax: (03) 8578762 / 8575304

Nationality : Saudi Date of birlh : August 12, 1967
Marital Status X Single
Qualification:

o Wroking as an Environmentai observer st Meteorclogy and
Envitonmental Protection Administeation (MEPA), since 1890,

« One year English coursé at King Fahd University of Petroleum and
Minerats, Saudi Arabia, and two years in college of Engineering
(Applied Mechenical Engineering), 1985 - 1988.

+ English course at Leeds Polytechnic, England, 1989.

» Diptoma In Environmental Moniloring om Leeds Polytechnic, 1990.

« Diploma in Oil Spill Response from Research Planning, inc. USA,
1994,

+ Certificate in Manufacturer's Operation and Mainlenance Course.

+ Training in GT 185 Oif Recovery System.

o Hazardous waste management course at KFUPM, 19986.

Experlences;

« Participaled with MEPA i environmental studies in Dammam, ICSA.
« Participated in the Gulf War Oil Spill recovery and pollution control.
» Parlicipated with air, land and sea oil spill surveillance operations.

o Assisled in issuing oil spili reports.



Participated with ¢il spill planning commilles.

Attendance in Scientlific meeling regarding the oil spill hetd al research
instilute (R1), KFUPM, Ghahran.

Supervised the proieclion made for facilities along Saudi shore (power
plant, desalination} during Guif Oil Spilt.

Participated wilh the Japanese delegation on mangrove ciean-up in
Gurmah Island.

Supervised oif spill warehouse during Guif oll spill.

Paricipated in the seientific expenment for sait marshes clean-up.
Issuing final reports for Saudi shore facilities.

Parlicipated with NCWCD In the turtle study in Kuran Island.
Participated with the internationai organizations in the envqronmen[al
assessments.

Participated in the IMO's 62nd session In London (May 23-28, 1993).
participated with the oit splil beach clean-up after the Guif War.
Pariicipated in the faciiities for protection of larbails.
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Name : Bo-Hulaiqah , Qusay M.
Birthday : 6-11-1964
Nationality : SAUDI

Marital Status ;: Married

Address : P.O Box 117 DHAHRAN INT Air Port,
Dhahran, 31932 , Saudi Arabia

Position : member of Oi} Spill Response Team,
Environmental Protection Section
in Eastern Province

Qualiﬁcations L
High school - King Khaled Secondary School
Hofuf

104 credit hours ( Systemns Engineering )
King Fahd University of
Petroteum & Minerals ( KFUPM ) , Dhahran

A 12-week English course ,
Leeds Polytechnic — England

Diploma in Environmental Monitoring
( Waste Disposal Management ) -
England
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A 120-hour (Levels 1,2 & 3) French courses
The French Saudi Center , Dammam

A 5-day Workshop on Marine Pollution
Prevention, Control & Response organised
by NOAA & MEPA at Jeddah

A 2-week training curse in Anti Oil
Pollution by The saudi Ports Authority

A 2-day workshop on Utilization &
Conservation of Water & Soil for Desert
Greening by The Joint Saudi ~ Japanese
(RI, KFUPM & PEC)

A local membership in Saudi Section of
Air & Waste management Association
(SAS-A & WMA)
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Name : Yousef H, AL-Helal

RBirth : 13-11-1966

Nationality : SAUDI
Marital Status : Married

Address : P.O Box 117 DHAHRAN INT Air Port
Dhahran, 31932, Saudi Arabia

Position : member of Air quality team 1990

Qualifications !
High school degree
One year study at Leeds polytechnic and received
Diploma in instrumentation
Completed three months cettificate of a course of
instruction in the operation and maintenance 9800
series Ambient Analyzers from United States
Completed three months in the data entry &word
processing at ASSEFR institute in SAUDI ARBIA
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Name ; Al-Zawad , Hashim H.
Birthday : 01-01-1967
Nationality : SAUDI

Marital Status : Married

Address : P.O Box 117 DHAHRAN INT Air Port,
Dhalran, 31932, Saudi Arabia

Position : Member of Oil Spill Response Team,
Environmental Protection Section in Eastern Province.

Qualifications :

e High school - Qatif Secondary School

¢ 2 Years study of Medical science at King Saud
University.

o A 12-week English course , Leeds Polytechnic ~
England

e Diploma in Environmental Monitoring (Noise

Pollution Management) at Leeds Polytein . ~
England.

e 4 weeks Computer training course at Instit - of
Public Administration — Dammam.

e 3-days Workshop on Qil Spill Trajectory Modeling
by NOAA & MEMAC - Bahrain.

- 05 -



fHREER [YOoF« - ToUTERBEZ 2V L JRERAE] (R)

[HBNAT A4
AR BBINE

(k357
L AbE 35

-6 -



U HIC

IEREHHDREE /1Y 7 PEBWTH, £ D4 RRMAEELTB Y, 7oY.y b
FRBELTWC I L S AR 22 A 055, 20NN, 7Yy FATLIEYY
AHLBEEHBOBBCREL COEN oD CHE, TV MOk KA+ R
B, BE & HIRAICN T AN, MIEMA R ERILT A ADOREE LT, SV
ZAPLMONIFREE N C, BRI ADECRNVERE LOMIT 22 8 S 2T B,

%@tb\@WHW%%ﬁ%ﬁﬁd\%ﬁ@ﬁﬁﬁ&(%ﬁﬁkmﬁﬁwfﬁ\ﬁﬁmﬂﬂ
R L 2VElE R0 DIEBILD 35 2 &8,

A At, BT A WRA S, ERAHPATLETT S L, ERMI R
FVERE A ST A Lo LAth, 2L THOME. HAERE G ABEARIES A2 i,
MORRE L DVIELEDSZ LI b DEH b, ZOHEOIFMOEEANL VRIML, &
B DA AMIC OB R AT LB TH S,

TOVx s FOPMOBREET, BB ILEREPRIAILILD, SuV e b O%
SUSBEY, RBLEHET AR UV M EIFT AT ENTRL LD, 3612
AT RDOANIE WIKABE T ENEDRBDED S,

BEDZ ERD, 7DV s FHERBIIE X AR AT 5 00BN, BROICHA
F0bOTREV, B ZBHRERKOLR- ML L, 7oV s FoRRIBD 1%
BTCTGnThb, ot CREFOTRMENMTB L C. R4 HIH L RKIZPE X,
Tl s POEFHERDOBBEEEDLI LN TCEALDTHA,

-7 -



CORERNFH IV ORI EDR T 0T, ZhEHWT 5,

|5
DT T RERBIRER
ELOZN Y7,/ M,/8003 FELOZA {14014 (4 AT AK) 4H21H

Y |
TV VESBLCWARONEY, borwnid /oY oy PR LA LBHf Ol
P

b
AR E D E R, BARSE AW E DML,

AR /A _
A ERBIA G ADOFELH R 5 DD,

AR L Bk S |
70V x s PEFBLTOSEHORLE, HoVvid, TPy MR 5RO
HNE, YA TWwARIOIBYEE, BAMCTaY 2y PEPPbos TV A H,

HIHARTavay b N _
RUGEIEE, 2R ORBEENFLET AR TGS AL /oY 27 b

i Dl v R B N
BEIREH,. 430 EENTRT IS LS CwhdooTud s by,

BR7OYL b
BEHR A SR TUERSSIBEEGO /U Yy M, HEOETSHAVIBBOR
-2 3PS NON

_ﬁﬁ«m%%:
TU Y2y POEFTEPEC, ABE L LDIRBORKISEES, BIEOICRAMLENER
L. B AR,

AR A
TRy M BUAHMOENIE R, EEPOBHEBII>VWTOfHE L L, FaY

9 FOMAREANOEREHET 5. TOBR. BRI RO RY - fiicirbh 7oy
7 bHOFHRAWMHHEERENY 5,

_ 98 -



SRR IRMEANA © ‘
%ﬁ?%@7m¥;9Fﬁﬁ%%ﬂﬁﬂﬁﬁ“&ﬂ?t%i%ﬂ%%ﬁ%\%ﬂﬁﬁﬁ?%o
HHWIE, BEGREPMITS 200, KEXLITAFORDL L WEIICORBRIR LR,
BB LABTOTuY Ly FORD N EHOH L,

BHAY A A HROMELVF—- b

B0 Y 2 b ERHERATY AL, R4 L) ARG - & ) 8400, RELC
3 BERERARARICNA 22 DOBEEH O IR L 20, £ LT, BSLTREN
BILTOY s PAGHRONAIEERAS TS0, HEORRY (FUPay bod
%w@)ﬁﬁmﬁu&ﬁOiaﬁoébaLt%fWﬁén&Hndaaamo

R E I
foepEs . AL KA L CRQBHERIRR LRI, 5 VvIREHILRORIE
2ot albo ik,

SRR ©
WAL T E Ve s ORI G 2 B BROREEEET 2 LHORIE,

ORI B 2 AR - -

Ha TV LY ML DR LS 3 RHIA L R I 50 K3 BARER O,
MR RS T SRR EI 2 L, 2O, BRORKE OMIE PERTAILE LY
BTHb,

HeSsE e TR
MEOREOL DI, FEIREICEENL S 2T, WRORBERIT A2 Lk (ELVR
Ba R TREEL TV S L ERREU D,



ek BERKOLEWAERER

BUSRIAC & DL R & 5 AT D SR IR U & I & X A TET S D
ﬁ\%ﬁu%(&?W%@ﬁﬁﬁ%%&&?%tb®$&f%D.A%@ﬁﬁm\ﬁﬁ%ﬁ
RO E T & 70 Y 22 N OUREH - RN &N BT - ta1ob L
TEST O A, BICEREBEREL DT Y AFRA I EEERTUIEL LV,

BUSHAR. ThADYALTN Y5y FOABIZ L TAILCOHIEH R, ¥ bO1
DChb, BE~OEEL . Kl - HRNBHREEERL oo, BIRRLBRTHER TS S
L AAETH D, Rk LD AREA RN EA G, B~ OEEEL NN S L v Lk
GV DS NLBRRMNETI RS S FEERINTZ L2 L ), BRI
SEBRT A LACE DAY,

- 100 -



W3 IBBEAOY AT AL

SuY ey b OREWK

BB TUT Y b RIATHREABADRED by L. TRBED LI LAEAN - R
RFIRE & L4 <A AR ADI, BAE 70 Y22 bR —F— (4%, FEH)
Th e

L SRR A BN I 50 . REEE R MR T A0 1o TBh, YUY
<7 FOBEHLMEL OWT, RECEHF Y LHMRHERIT ). YUY bOR—
ER s BT UV L2 FIFTRIE R E AT L AT, B O o LR E AL
FAIENTED, ZLCTUY Y MIKOMiZHHL 2 EHTED,

B uyey CONBTES FENNEOPIDY L ORY)
1. ity s b

3 LATUT Ly i, BT 4 AR E BREND S, ETROTHE L
A CIREMAD DR B,

1. Fu¥ay FOEREVERANFRERET 7~ PEEALT (J#K] 2) . BUif
BYERIT %,

9. HBEHT vir— b (GIEK) 2) FAKMBERAO DI KPREIER IR
¥+ 5,

3 B, TOVrs b ORBECHRLBENALERT A2 IPRET b X
mEERADT v — MG THATHAE, TOREFRAIHREL, TR
ACAOY 27 MSBEARIETEBIOVWGESL LR b %D, SHILZO
FUY ey FONEHEORDI) QR LANEIINL YL,

4. %IU\#ﬂ&ﬁ%ﬂ£00$—}%ﬁufack%ﬁbent%ﬁuu,gﬁm
mtﬁﬂﬁ%dwf,70319F@ﬁw%—ﬁjyﬂwyybﬁﬁ@wm@%‘
HEFOBH LG CERL, BB A, 70V a7 FOSHEPANLLS
b Tiih{ 5,

5. IS hZLORRELALT, RAF70 Y7 OB LRENLIRE
WEL. ZORRLHNTEILNLES,

- 101 -



6.

JREMYEECEIEL, TV FEROEA S GEIFL TV 2 2B .

2. FREFRFhoRB IV}

1.

FUYa s hDF - F TV x ¥ bR BWEHELTOBEAE. Pl
SOV s MIOT v h - b G 2) 2R RS RN T B,

B X h AR BENAO Y R- P AR A X ").';R‘&b BERIGER, Tudad
FOF —F = HBRORO RIS T, DY L FRERUMNE R
OBHE B THKT Do 2L TTUV oy P OUHHAERLKRNEL LD ITRINT 5,

RRFORKBIERRT o — PR LA LT, BT 2 EER L CIHLM
DB CRHOBMB Y- P RRREY SRR, TRV b OA—F - LABT D,

TRI Ly OF—F TV 7 PAETTARIL, BT FA4 A LIRS
EHYRHD B,

3. HMifoRR IRV s b

1.

BRIy DTNV 7 by —F— L EBRIERER L O, F4E
HHEEY K~ A RBTARELNBEIEIDTELEoCikd D,

V= b RN B RENH A YA, BRECEZ LS 5 BEORPTRDL
BRERE THERL. 2% 5,

BB s ¥ —it. BLOBON DDt o T2 HBL AT TR b 4
vy, -

- 102 -



Hax RURREOFREE

ﬁﬁ«b%ﬁ%%ﬁ?%ﬁ%d\ﬁﬁw'mﬁ@ﬁ%ﬁLC%WKMﬁ%M%Tél&K%
Ao BAMBYRAOKRR T, REGHARAT 5 LIE L ZGR, BRONRS S
ERUIEDDLENDH D,

FuYxy b OHNRBTEOK LR

FIEARS. ﬁ’n 17 COBN | _
FUV oy POWNEEM - KA GO LI, B - RB - JBRBNEER & OM TR
R BEOLERD,

moRks.  AKMBIAEE |
B b IER A AWBIERAD T ¥ /- LRSI, WELIAT 5, B3, Th¥cif
DRETOY 27 MIDWTORKOWNREBRLL D, BROFNPKOTUY =27 b Ll
BB 4 Y LT, RUOKANAECHINEI D, ZhED b o ERFLREVDEIE
3 hRHET Ao F LCHAHBN T ~ER LR PRI B,

MIRR.  HASRBEE | |
HEiE & ek LRk, O, BUARRIAGNS, 70V FANTREIII G2 ) R
COWTALSKEEET S, JoORRMRAOMERFRLISS,

R ZORAH L, RESHVERICITOAD L IEET 5,

%%ﬂ f;: Iﬁ'; + ‘\?i.f IE; EJ

a. KibhoTuY 7 FOHMOEE.

b, JOVx OVBRESCOLSKE R

c. BUFACORBORE, 7Y FOHEAHOREDHY,

d. FuVay b ERREREEOEREBROG.

e. THEIRAMMERIREIO 7OV 27 M2BZHEBIIOWTORk,

£ ZOREPOTET 7 FOEFIIBLTRBERECLDILELFRYEY, 20T
BOMPELTFHL., BIE~OBEBHLCALLETMA L MAT L

g EEbOTOY 2 FORBRORE - B,

- 103 -



h.

TOREhoTUY 2y FAPET AL, AR BN XL I e ERYHLLS
Ml ToOufs,

HUOBREAKEOMEZ 0.6 40T & 28 L2 E R,

LB HED T E

1.

BRMCRSCo 2 )y 7232w, P70y o2 FEMUBRKIE2WTOT— 4R
= AR T S, OO EMD LA, TD -“F}?U)f“f;"‘a.’l}i‘iﬁ- ""‘iﬁf’&? AN ¥
WFTCBAERT A RN, BHEMLRISIRG 2 05 ZEHRELNRA Y P THS,

BREOWALTOY s bOTHE b L1, BEAOBROMIRLAEL Bbh s
FHEBTR4T 5,

a. &%énfméinvxﬁbuowf
B — SRR T4 - B R R E R
REDLODERW~HE - FTOMOK

b, JEEREOWT
CER A (HIE. BN BTR) L M (P i, B S
- SO SR
- B OS L FOREN
- RBOHHo SR (ATIEE, BEEE)

9. WEMLBENEOWR

3.

FLBMEY 7ud s FOMMRARAAT - D0OBE—BRIIKD L ) XiTbh s,

-BREPh DT Y 2 7 PO E BT OWE

] ﬁﬁﬁthﬁ‘ﬁ‘béiﬁﬁiﬁ%ﬁnJ&bﬁ—z‘b}‘“ o Tus a2 FeiddhoHEY
NTAT ey Mo, RBEELLAFFKO IOV s P ERBT D,

SR BSRLBIT, TRERLTUY Y bOBBOY 4 TR A KT MR
15,

CINTEENETOY LY P OFYA RIET B LODOREKNLBHEOREL Rk
HHEIENTE S,

JuY s bEOERNE RO

FPRETRAT B L PR SR APR LT A LREHTIRA Vv, MOBELT LI}

- 104 -



Y x s h OERR . FEEN - BB A TREEUEL UG, STRORSENDER
AT AL THLD,

BIAVEAS - K - ol BT, AWEORE. SR woltEi, uva
?bntii&(*ﬁﬁ%ﬁ\KHMOinéﬂ\*ﬁukﬁﬁ\ﬁﬁiTWW%H
PR ED, KEERT L0002 PR EORER, RN B8 R
e BT ORI, VYA 2 M,

U x s FOBEOSTE T, FRTRORECHRE SRR BRI T
Yxy FORBEAOPRER X Y SULHR, COPHESFL, RRETHLT, 7
0Yzy FOBEEORBRELMIT S, I TWHIRBELR, B, F¥A4 L, iR
s U4 2o R IT e A RTHA 2 LoV TORKD T L Ch D, ARMICH
AT, PR, ARSI BT A, BOZGIEMOH S LI AIET,
tvial-l b ThbH,

. I~ OEH LWL SEBIHOR

FTRTORLE L) DPRERP 3B OOER L Z DRk

B RRERBEET GEERCIES WA X 51k E (IR TR S B
DR VIEEERE D)

B BB (BRAALRET ZROLDIZ AN - 2 ~BROKS A Y
B TR NF—ERAE) —ACREDO N A 7 b —5REPIEIY B0, B
Fimerge e mFOHEM L))

L OBBICET AR TERIETEY SRS

FOY 1y RO B SR N BN L 50, BE LB ORREORRIE L,
SEEMIRERATRCETES 2 bo
B

Tnvla}m%ﬁuﬁﬁ?émﬁ,%ntbiuvlﬁbmﬁﬁﬁﬁﬁ#BEKﬁﬁ
PPET A GOPTRET S,



FYYTIET

F. i A A s e AR I S
3/38 L IEEH

ARBURIER IR

U286, 13990 (4 A7 AKE) SH20BOMREIZL Y, HlA LR AT HIETHILE
Bizissh, 3LUASBSER~LAHRET ST L, ZOREOBIZUINT
A, RSRBERESONSE BB ENTEEHEASNRET A ER R 2 (nE T,

S i, MEBIE R, SSRMIRENOGRMER B2 BRORLET,

AmERLshal I BHRVHLIS,

TN FATY—FTAT RS
EBfrTERERE

¥4
Dr. ENnY2F TNFI4—2
BFE~MIIE—-LTEALTF3W
PRHHE

b

- 106 -



BIZHSE LWL

Wy # ............. FWEHY
SHETHERAORE
BB WA —
ERREY % QR
B4
Fg
_
_ _ _ -6 A
T 9248 A S BT -
TERRE
ERWH BT
F R | smeenE ﬁ| wudr |
| mew nupewey | | BasER | |oéenizhe
“Gaw ¥4 o ; — 447
ST L wea uxy i Tmg-TASD
* | L |
WA Y Hw ek s B8 BYR

- 107 -




HERBRER
G L 7 ORI

FITIET
L=NRETFT AT —-FTNT
BSITERABRRANEY

- 108 -



T EGT RN &
Pewsy

ARRIBRRB OSBRI & T OEH

SEBERERSRORTIL, KR LREToMIZE, ROBEYEN T LI Eiih b,

1.

B L Wb ) OB AHERL 205 O OMMIE MM Zhe b E IR
B IRET B,

MBI MT 2 000, RO E RRIH CLODEIFLIRET 4,
BRECRBLUCRAIERBL LGSR, YOoX ) LuEY &M LRT 5,

BHEDHRRIEL . B WA AT CIRT 5.
BAE L TS AR ROBSIED 7 & £ MU LY ST 5.

MRS HVIZERM LR C Y0 X ) LREBERH bR Ty ’E:rﬁ’\ 7.
BRI 2R E T 2,

SEMREONS T BRI B 2 P L R BT B, & B, JRICET SEBURBY
BEAER THERBZ 7OV 22 ERTES L0 E) POBMRELT o

- 109 -



EETTECRENSR
'E}}BE i3

BIgREBHEAR

BB E HROBR L UTILR T,

1.

BANRE LA SR T B X5 AR R LA A0, ZUEBBRITINT B
HD DU EAT T o

BARBIGLAY K- MoRHEE 2 B,

SEOESBUEIRE LRI 2R R LA LT MR T 50 &
DREFL Do

& WROBAPS IR B AR 2 REDERRA, LT V7 — b ZOROTHRISE
HEHZ A,

BABRRLAIOV 12 b o7 T i LBKOEERERT)o
BT BIERE I A B R, Mﬁ&?ﬁmﬁmﬁtowrﬁﬁ 55

ﬁﬁu%%aﬁﬁhawf\ﬁﬁaﬁmthwﬁmmﬁ%uﬁéo

- 110 -



R R AR A S
HIS ¥

Rt

BEES—-HIEHTHY, REOEREEL. RONM, BORIRES, WA ORME & TR R
VESEREES e T I

BEORLE LR

1.

2.

BOWEEERT 5.
Eﬁ&ﬁ@ﬂ@%%%L\%ﬁ#Zthh\%ﬁ%th@<o
BOWHHERERET 5,
Vuvxﬁb®$ﬁ%$ﬁL\%@ﬁ%ﬁﬁmﬂ?yx-?wb%ﬁﬁ?%o
BOELLTHALEINHAKROREE RE b EVE I EEET 5,
BEREBNERAOBBE LU 4,

PSRRI ARG, - MIIREE A S A B, ThO L IRBIGEHIMZEA
Ly 2,

FasNfERYEV, BOEHom LT 5,

- 111 -



EWATEGY IR R R
I

ISR

IR RB R EGER oL 21 b, BONAEMHITT A 2018 BEIARLOM
i, COBRBERUTY S,

FIR ORI 2 LUF IR,

1.

2,

KB LR L. BT A REAIR Y - P AR RIIENT b,

ESRLEROBNT, BOUTOREYENT 5. B RE DRSS Uitk
DI H,

KRBEMSINSHEIR-FRTA T4 7TRHART I V2535, ERLALLCHE
Zitiid A,

AR L, BRIENT 5,

BOGRFLHAMIIEL, BHET 5,

-2 -



R {TBaET AR A
HifsH

Al

BRI, IO LOMBREMOMBITUREL Y 5, T4, A% - B
b Ao EEHkCE2 LS L ofomiNE il S,

BEBRHEOBBELUTIRT,

A U
LRI AN B o1 D | TS LTS A L E X b RBBE, RO

SHIETA B |
BB BT AR ARSI, MOBEEBNT 5.
B L AR - B ONEYF v 74 b

R s, AR LY A b, BEHSEOr—A - A5 7
L2220 T, LRI R T 5.

EMBNEICET A S L izownTit, EBERAREREE LS,
BOUMLBROBRE - REYH ).

BOESICHLT, AT THO) K- FEEVRBRIZIZNT 5,

- 13 -



RGTBATIERAR
B

B. [HPERAERS

VBt E OB LAY RRLRES CLHOLRPH %Hl IF SN

(™3
.

2. BINTHEBSALIES - BB TADRGROEN - LI LDHIIDL D,

3. A% BURRALBELT 7 ¢ THELEBHEAIRE LS - W OS8R
C FHEEL. BARE .

4 RAEHBNY AR CORBRARII OV THERTELT ).

5. ﬁ@tﬁ%ﬁ%nmf5m%§ﬁfﬂﬁ@ﬁm$¢5mﬁ%$ﬁwm%%o&%w
LR T AT TORIRUTOHRBNFIEHL, B EMX 5,

6. LEDSIOWT G, FEMEOHZRTOLELRE - BREASIRS NLIBE,
ZREETT L, ' -

7. HOEHITHTIRNE. BRLLTVWBCER - 845,

8. EHTEOVE- FEBEIENT A,

- 114 -



RSTTRATHRAR

e ¥ 31

RIPOHML IR UYL V22 00, BBBLRD.
BEsHiY, BEVLELAR L U, Y E~NENT 2,
BNAOAME SR E OWRE L - BT 5o

RHWn4 ﬁ HL5OMRERET b, Rk - OB, BROBARICEVWIAN L
¥4 9.

BEOERY, 2HLLOTVIBCEE - /477 5,

- 15 -



RAHFRAPSI R
L5

Mzt 42—

sty —oBELLTIORY,
L ROBHERLTLOLELELAMEREL, D2 CFRERREY 5,
2. SABFRRMFHTAHBROBEXMENE T 5,

3. EBBORLWBUTLAMREANE RS AL, T U7 9 4285 - BT b,
SO TI A, [HARTORE— A, WAOWPIEIZ LAY VBRI ANOTIE.
hEMEIng,

4 RHODAILEEL. BONMIZE - 2PRONSF: - KPR - A7 - S8R
B P IAES WD, 2L, KRR LTI S RO S AL,

5. ROWNCIThbRhAZ ) LAHHE - oW s - #K12H1 5,

- 116 -



O LA S
HBW

@ - BEES - THEES

SO, B - MY - FHRAROS TR LRCBEL, BOEEL LY R A— KL
FHZERDET BT ZOME i,

L

8.

9.

BOSKORNMEENT A0, ROFEHONTREESROS358m L C.
& ERHEBOERR - EBFoEE0ay Fu— i,

BHROARFIMEDORL TUT 2 PO ENAYRIIL, 2hIZESVWTFu Y
VX2 LIk A A L T

RBofse/ad ey VEBRT 27— - A EHBEPOATFL, TR6OMTA
BEBRET 5. SRR, RO TOY x 2 PRYATT BROALR LT B0 THS,
T, 7OVl OETIRRPETRECREA LM A SR FIONNT A%B LA
Yo

LAOBBIL. o757, - HERLEE, &bV ZOROBITRE
AWAZ LIzt oT, BRALOWMCE BN 2o 2k L0 5,

BOBEHEOTEABEL, 20ZIIE L CHORB L ATETET 5,

BALLIIEEENLERLIAD., BOBUPHBOL Y h BB SYL, 2315
Lk by, BEEEOMALIEAC LYY, ZORRNELER LI (AT LM
T&D,

L4 DBBORNDMPEEROHEL ZB L 2 A0, BUREE L 0REH L2
T, BHRBNOEREWET L,

RO¥EREeBOLD, HHERELBIL TRETLOSFET ),

BEE PN EAT B0, BTSSR ¥ RRBE EERL L L THAT 2,

10. kD &2 2WT, BERE & BEMIIRET 5,

a. BRI ERUESLERIEEOD 2 87— 203 T AHhOTA,
b. BEOSHE ML, KLIIIG U LEBos L - 151 - k.

- 117 -



11.

12.

13.

14.

16.

c. AMTIOLHOMs a5 LW,
JRENHE DT, SR R TR AR % VT B,
KEBOWT T HRTIOWT, ROBEELET 5,

THHANRT o2, 20802 KEROTHIRRSRSRAEHE L bz, R
Fitfifi 4 5,

KBBOTHRROS Y L EIHNT b,

HBEAOTFHIUMET R LUK EBHIT LB - 9T 5,

- 118 -



HEETRAT I R
HiEsy

ST

ﬁﬁ%ﬁ\ﬁ@ﬁﬂ-ﬁﬁ@&$$%ﬁ##b%%@%mbmﬁo:@%ﬂﬁT@%ﬁ#%
7:!:;50

A FIZhL R b VY-
B. 2vVa—%— - -Xr¥—

C. HuFsaR

D. A¥R

E. %P (AH - BAK - AEHD

k=08

A F2oAN R Y- ORI

1. B HEERR YORR - BEEEA S, bLOEFBPOY-YRAEIT ).
2. HPIEH O —EARERT 5,

3. BIEHROWH - EE - BH, ShtBBAT v a vboRETO Y22 FVY
Fith,

4, AYEa—-F—FBLILYHE-F2HET D,

B, avV¥a—¥— - tyvs OB

1. BRZREEREEHORBIGTI2X9, 2oy y— 58835,
9 FuViy VOERFOLDII, IV A—F— - VAT AR D,

3. HE (EmE) MEeEREHORLE, LELRT— & LRI LEET S,

- 119 -



C. [REEROMEL
1. R4y & GELEA LD, KO CRR - ML 2H T2,
2. BAOHOBH - &N, ¥y A A FoREONRI,

3. I LAHNEERIITALIENT 5, TLRREOTHEOPRY E D 2
L., THOER - RS2 ).

4, RAEGESCRERHAMBIL LI, BHOKBROIREYT ).

b, EMFLaAE- Y- VALRUT L,

N AdiRoOBE

1. ﬁﬁﬁ%&?%vyﬂvwwﬁmaﬁuomf?~9%M%L\ﬁﬂ?%o
MIBCHT AT HIC oW, FHRMBERET S,

2. RALDWC, AL ERERD A0

3. MOMBLAE L LT, ENEORLT ) A L ALBEE A ERE,

4 RIThEFARBROARFHET ).

5. REOASRGLHRVGT) .

6. BORAT— 2 58 - HIL. AKCRNT B,

7. ABFEBHL. KEHE LR T 5,

8. HE - OB - ARIMTIES - HERR - RAOECIOWTOTHRERDIT,
9. HRIMTBIEMARDAHL., FRE D LBET 2BBCHSEY L 2,

10. BHIZH L, 88 - FYoLiva E BENL2FERERIT .

H BHO 7 74 2 EH L, HAF2U0HET S,

E HREAOBHL
GRAOBRBELLTIIRY,

1. SR — AR, MAEET A7 7 4 VAT 5. ROBREEIREGE

- 120 -



IS E L KINOSEIGIZ N AR AT .

£

MU & X € 2 WAL R IR MBI B - 75417 ) o

BHOLMBRD 77 4 VR LR A,

AHEAHL, WM ERAT S,

A7 4 ADRBERD D DHRI LY iR,

. R EREGR L ORISR0 L KRR LD A,

BERBIAROODHLED,

a.

JE AL

AR UM E LB L, S - ISR B 2 & A HME
T5. BAROBB L UTIRT

k.

ROy AT 2GAD A A—-XI{EAER L I 12, TN AL-D
AEIFH LRI Y b,

IK%L.%W%E%ﬂﬁﬁ%ﬁﬁL\Wﬁ@%ﬁ%%xvﬁiéoﬂﬁm
RERLDIGHIE, ERALTRAMATHRATAZ L,

BRI A — ¥ — FIY, TORITE AR L ERLRY | MDRFOH%
BERS,

BRI R LT A IS LIEL Wi E T 5 X 94, hilhoiiis
L BHGEAYSAT LTV B 4 ¥ 0 YR L & BB L. e 7
74 ﬂ"t'f Ao

EXOB AT EEA T A, ZhiZidafz L, 5{2%’-10)%:5%\ i
RFHEE T EHL 77400, HINBEOWELRBLIL7 74 NVEFET
s,

AR EBHELLEL. FHOBATHELD S,

HAS A MM 5 H3 2D, ZRICESVTRST A8 HA B, F
REEHELBACE =5 v a v CHNT B,

EHAOBELIRETALDIC, ANEHRD L CHEERERS - FE2{ED,
BHEOMBOINA N 2 EWT 5,

- 121 -



i
=uh

Pk

1. ) OLRLPHRRERIEY, BT 0 v 7 - FITIRYE, Rafkoft
- ARHER LD T )

6 KEECOBEE LB AR A 20— b (R ORI E RES
BONT VAR Y- b)) &, WOT FA4 A LA THERT %o

3 EEPOIE b M AU T B0 ST 5 GREIE D 1B BT
BEBA BT B

i ROBEYRLT~. HMFRET,

5 KR 74 MR, BRLOTWBTENR - BT B,

6. %@ﬁﬂ%ﬁmomf®U£Hb%ﬁ@W&L\ﬁﬂ%u%miao

fHE

BEGTE A & S D . T - B 4 ASANE A ONBE BTV

TERBET A,

L BABISE BT B IBEE FAIRAE . TEX S AR R D

IEBELTE

SR, HUE - B vl A ewnk dis, ERLTER - 8T
Lo

BOMEEOR L LSS T, BERSAL S 0OEAEAS N,
FIEROMA D H BT 5o

F— ¥ BOETARIIE SR, BB E I E) L &N
{HETHET Do

- 122 -



TR IS
BT

IRIEOREERS

EUEREERIE . UL BT AR R R & R o BLAE, REEEORE & 16T
BUHRE - RO DORBTRORE R Y, UWFILZORELRT.

1 IGEmEEILHE - kN RUENRL R TLE A 0OTR - BOREIRAET b,

o, RAHCOMAL 70V x 7 FFRBURIETEECOVTHA YK PR LN
45,

5. TH- REFEBARSEEETAL L), BECENEE ).

4. THEOIREEI SWTYR— PR ERL. REEEORBRRE 20HNIOVWTHRT
Ao

FROBBEOHNI, RAEORBIBNTOT I Y OHMERE-> T3 26 EVL, 36
. bbsrrade s FBL, %Cﬁ\%%fkﬂ‘%%ﬁ%&ﬁ’id&ﬁﬁ{iﬂli5@!:@5&&?‘%’4’ ¥
RPIER Y REATEREY, ChoodHIR4 RFAL AT RELR L vy,

BERERRIDTOLONL LS,

1. BEEAR
ZOROBBEEUTIERY.

. TRERRE Y FORIHIE - IR L EIRRBIE - IR B oV IR
WOREIDKIRY KEEE L, 20DPHoRAEOEREIIS ) bOLEATHE - B
Ridbib,

9 EEBME BB, HH0 - BN BIRL SV TRET D,
3. BUBKHE ATl - BT A0 LLBELEE - HEoRE,

4. BEBECTERMESBRI T TERLYIRET A, S04, REREMAT D
FOOEELHT Y, RECRE~OEBLHEL L ETRFET b, £OB, B

- 123 -



KOZERPEEE T S,

LR AW, BHAY. AR~ OATRE . ZOTROBE
ANDOER PRI TABONBZDOTHIRY b,

o KM REEIGEL R L. BEoWRKRSANOREIC Y0 X ) bR Y
H2CWARRET A,

3. A%, BHRE - qxorvis, Chab AR REE T L0 TR
Do

B. BBIHHONTLE BV T
L Ook& K- BB oW TOMEHRRET — ¥ LT D,
o K& - A LEOWRREOMTICNT IRBHOEY,

C. BTy rraoniisnt

RAETOTE /0 APHO BT EFROERNESIEIE SV TR Y
Ik, ROL I BIHHCHAT b ' '

1. HAEOLHOMALIRRL ., WM EREEE 70T T LD,

9 MALBRILARRMAAT—Yay - Ay PPLIERANET A LK
5T BHED BRI ETHHARR., HAVIIERRBOHRIKR L HET 2,

3. BT AR ) F— R L. BUSRROERE X ¥ v T T %,

2. ARBUEER
COREOMBEFLTIIRT,

L AMOANIY - JREREORE L ILIOHAREOELE OB X0 X hBE
B TE T A0 2 E - BIR Y 5, \

9. FIREME OEMABBELENS AROLBERBLZRSCHLLDOHELRRT
%o

- 24 -



3.

JBIRE IR
Z DEDBTSE LT IR

1 B il RORIRFMO BT IR P OSUEN. BUIow e 5T
ZAOHHKT Do

2. HWIRBKAVRETLLDONHEEIRE T 5,



RESTHERENR
T

EilTaaE 3ot R ey

RIS SEREY Y 713, SRERIUMT 250 - FA - 8270y b )R- MR UE
MR LA D, 2RO — & N 2 W OLEITE L CHMIHM L2 9 ¥ 21%H
230, TiHoOMuzi, BRI SVWTOBNAY 7Ly MR, i |1 - EROZ LY
CORKNBEE BT 2R R ENFEERD, '

LYY RBABLDIYEAS,

A SHETFROLDON—F - vy —
B. &5

C. HEEIEA

D. iR

A SHETROLDOVE—F « k¥ ¥ — O

L~ BB TRCRA D7 Lo P ERMIIRITL, B - i - 205 - 8,
R - TRiE. SRR RIS % LIBT3,

2. Ba GHEMLHECENORET - 5L, RETREIV, - B&HHLV
HUBIRL RO AL LCEBREORNFBETE 5 L) AT H - T efF
Bt 5o

3. MEGEREOEN. RRA0BL L HH BV THAOMRHELRVTHN - 78%
FOBORENEED L~ ENT A, AL, 2V ¥a—5— £ THETFHRT.
BEEFLOFY AL v, KRERFROM. B2 00X - REEXOBM, KX
Bl owW (oW, BIRok - #iIClT APRTFHTA Ty, 208
PLELERIIWOCHLRBCALBTER - I TAZ I, REHBLEZDSL
b,

4. RSHLEIL. BOBERUIALET, LRESH IR A b, FHLNE -
sEL. ZROELHL,

- 126 -



B. A4 THORE

1. XBOSBEHAT Y a yH bR e 1D, FH R BRIV £
Ro & i )sli— P RREBB L L, IR L KOOIV T wIETHE
IlE * {}l?i;ff:'a"z)o

9. IEAEAHEE - R FBEARLTIERTEL X I, KARKHT A K-
bR A N ORIt T 5,

3. HOFH - HEAPEMIRECALCHT ARE M T AL Lo T, REMEDLS
RAFMARKLAD . RERD2GROEHIT 3N — Ofin )i e fe i Y
DL LEEESLAON, BB BEHOK LAV TR ET 220 3 5,

C. RRBBHN

I SRR R RE - BET A, T WA OLHIELZOBMIHL
Be

9. MNEROBPIAF > a e F7IETHAL SHIRIBEEOMT, WK
DX AEMRRE TR T A0, BRESERI Y 2R EHT 5,

D. HiREOBE o
L RHBOERE DT B S ETRETC, BT 5,

9. ENAEBELY Y- CHBMICFRYEAIEOTERVIRTIE, LT oL
HEPBBEMUTLTE Y ¥ -l D,

- 127 -



HEAEH12 RCY JHKMIE/ NG ARUTHERE ,
aﬁ'péw?v 4| Tov Wi 74 :

A general description of the major treatment processes of the
Treatment Plant is as follows:

PRELIMINARY TREATNENT:

Preliminary treatment of wastewater comprises the
following basic unit processes:

Flow bhalancing
Screening
Girt removal

The purpese of this units is to produce a reasonably
even flow to the subsequent treatment units free from
gross solids and abrasive materials, which could cause
blockage and excessive wear on mechanical equipmrent and
pipework. '

The flow balancing system for the primary and secondary
industries flow incorporates a holding tank and screw
purps and is designed to even cout the discharge
fluctuations from the pump stations which feed the
treatment inlet works. The balancing tank incorporates
a by-pass system and an overflow to direct wastewater
to the lagoons in case of emergency.

Mechanical raked curved-bar screens discharge the
screening into the conveyor from which the are removed
for disposal to the sanitary landfi)l site. Efluent
from the screens will pass into flow deflectors which
reduces the incoming speed hefore it enters the grit
removal plant, Bbrasive materials (grits) is removed in
this plant, which consists of two tanks each equipped
with a collecting mechanism, a reciprocating conveyor
armd classifier, and liguor return punp.. After qrit
removal the water flows through measuring flumes where
influent flow is measured. A flow totalizer 'is
installed to monitor the flow.

PRIMARY TREATMENT:

The pre-treated influent from measvring flumes will
flow to Primary Sedimentation tanks through the
distribution chamber. The BOD and suspended solids that
were able to pass from the inlet works will be further
treated and rewoved. The sludge is c¢ollected from
{Settled Solids) the bottom and discharged to primary
thickenirg tanks. The scum and o0il are collected by
scum collectors and discharged to ©il separation plant.
In primary tanks about 40% of the BODg organic matter,
is removed and around 60% of the total suspended solids
are removed.
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NEUTRALIZATION TANKS AND CHEMICAL DOSING PLANT:

The effluent of Primary Tenks passes to Neutralization
tank to control the pH as per the operation
requirements and can be achieved by automatic dosing
system of either caustic soda or sulfuric acid,

OIL, SEPARATION TANKS:

The oil which is lighter in weight floats in primary
tanks is collected by scum collector where it is poured
to the oil separation tank, where the oil is removed by
tilted plate separator. The separated oil is pumped to
the storage tanks for disposal.

INTERMEDIATE - FILTERS ;

The effluent of the Neutralization Tanks flows to the
Intermediate filters to achieve the maximum ©il removal
from the Waste water before entering the Aeration Tank.

BIOLOGICAL TREATMENT:

Secondary treatment is by the activated sludge process
and comprises aeration tanks fitted with fixed
mechanical aerators, final settling tanks returned
activated sludge pumps and automatic dissolved oxygen
monitoring eguipment.

AFRATICN TANKS :

Primary = Sedimentation Tanks effluent after being
peutralized in the neutralization tank passes to the
aeration tanks where it is mixed with the return
activated sludge. Mechanical surface aerators in the
aeraticn tanks achieve this mixing and provide the
oxygen reguired for the life of the organisms living in
the  aeration tank, the organisms remove the BODs
{Organic Matter} from the Waste water by using it as
the source of their food.

SECONDARY SEDIMENTATION TANK (8 Nos.):

The effluent of asration tanks (Mixed Liguor) passes to
the secondary sedimentation tanks. The activated sludge
settles at the bottom of the tank and is collected and
returned to the zeration tanks. The clarified water is
removed as it continously overflows through the
peripheral weir of the tank. Suspended solids ard
organic matters removed is approximately 90-95% in this
stage.
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TERTIARY TREATMENT:

PRESSURE FILTERS:

To insure compliance with stringent effluent standards
set by regulatory agencies, filtration process is used
to remove remaining suspended solids from the Secondary
sedimentation tanks effluent,

CHLORINE DISINFECTION:

To protect against potential health hazards in the use
of treated effluent for irrigation, the pressure
filters effluent is disinfected by Chlorine addition.

STORAGE TANKS (2 TANKS) :

Reclaimed water is stored in large storage tanks and is
putped around the clock through the Irrigation Pumping
station to various areas in Madinat Al-Jubail
Al-Sinaiyah for landscape irrigation.

PRIMARY SLUDGE THICKENERS:

The sludge which settles in the Primary sedimentation
tanks flows to the wet well of Primary works pumping
station. Afterwards this sludge is pumped to the
Primary sludge thickeners {gravity thickeners).

WASTE ACTIVATED SLUDGE TBICKENERS:

The excess activated sludge is wasted from the
activated sludge pumping station to the waste activated
sludge thickening tanks.

SLUDGE DEWATERING:

The thickened sludge in the primary sludge thickeners
and the waste activated sludge thickeners is dewatered
by belt presses. Two belt presses are available for the
primary sludge and other two belt presses are available
for the waste activated sludge. The dewatered sludge is
transported to Landfill.
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FIRE FIGHTING PLANT:

To insure the maximum safety precautions, a Fire
Fighting Plant is available. Foam is used in this plant
and it is connected to most of the Treatment Plant
units.

COMPUTER SYSTEM:

The Treatment Plant is provided with a Computer System
for the control of the treatment units and to monitor
the flow conditions in the Prime Industries Pumping
Stations. The Computer System is used 2lso to prepare
the daily, weekly and monthly plant operaticns report.
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(EANIS RCYIHLTRF—4T3-Ah Auoghsdl Asgge  detalooll
&;_y., Jatail aiatall 33y o1

Oirectorate General For Jubadt Project ENVLE FPacIny WV R

e R AT clise Jotd ol g R ik
SAMPLE ANALYSIS DATA FORM T
(@ NOTIFICATION DATE () SAMPLE NUMBER Poceta
Ho. Harp
SOURCE DESCAIPTION
T - D OATE/TIME SAMPLED
(O SURVEY DATETIME (D SAMPLE TYPE
{estimated) .
Ocra Dcowrosie [ OIHER
gi{‘é'mg SAMPLE TO LAB (9 ARk PARAMETERS TO BE DETEAMINED AT LABCRATORY BY PLACING AN X"
{sctimatod) NEXT TO PARAMETER NAME, BELOW.
Test rosuit reported In my/liter unless otherwise noted.

X DEVEAMINATION Result| oate | Bkpg X CETERMNATION REStLT | oate | Bxpy
Arsanic Ammonia (N} -
Beofon Bio-Oxy. Demand (5 days)

a ;;:;m Chem, Ory. Demand
Calgiumn Chilodds

- Chigmium ’ | Chigrina Ras. Totad [ Froe
Coppet Cyanide
tron Fhorids
Laad Nirate () ‘
Magaosium Y P
Manganese HNitrogen, JKeldahl B
Mercury aH
Hhckal ) ) Phosphorous (P) -
Potassim Suliate
h Socium Suifids
Tt - | Conductivity fumho e}
O and Grease Dissolved Solids, Tota?
Phencls Suspended Solids, Total
| veat Qrganic Carbon Sodium Adsarption Ralig
Chiariraled Hydrocabons Turbedkty {NTU }
TPH | s Pt Count v
BTEX Towt Comorm/ 100
TOX Fecal Collorm 100l M1,
[ | voc Yoast and mola] me
svoC Parasites / 100 mi
B Worms / 100 mi
®
AEMARKS SIGMATURE DATE
SURVEY LEADER SIGNATURE : OATE
CHAIM OF CUSTODY
(®  SAMPLE SOTTLE QUANTITY, TYPE, CONDITION
e SEDIMENTS
o __BACTERIA _.___. . COD,TOC,P ___0AG . . SULFIDE
e BOD L METALS —_OAGANICS —— VOA -
_ GYANDE _____. — _NITROGEN ' PHENOLS ... —e— WATERICHEM. ____

@  REUNGASHES: RECEIVED: e oot

@ meunowsneo: RECEIVED: exe i
AEPORTED: CERTFIED, it e

15721 MAIN OFFICE COPY
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SAMPLE ANALYSIS FORM

Volatile Organic Compounds
USEPA Method 624

Sample Source: L.ab Sample Number: I

Date / Time Sampled:

Concentration
Parameter mg/1
Benzene...c.oovviviiiininininarianens
Bromodichloromethane..............
Bromofortm...oovcvveiieiniireneeniens
Bromomethane.......oovveeerianneinn
Carbon tetrachlotide..oooviievnnnins
Chlorobenzent. cocveeeeeereriiaiannns
Chloroethane. ............ rverereeese
2-Chloroethylvinyl ether............
Chloroform..cevraecenrirrreneesenss
Chloromethang.....c..oooiicineaciaens
Dibromochloromethane..............
1,2-Dichlorobenzene........covvenee.
f,3-Dichlorobenzene.................
1,4-Dichlorobenzene.........c.venees
1,1-Dichloroethane........ceevuvennns
1,2-Dichloroethane (EDC) .........
t,1-Dichloroethene....coooneeainnnes
# trans-1,2-Dichloroethene............
1,2-Dichloropropane.........co.ovne
cis-1,3-Dichloropropene.............
trans-1,3-Dichloropropene..........
Ethyl benzene..........cooveerneenene
Methytene chloride...................
l,l,2,2—Tetrach!ofoethane ...........
Tetrachloroethene. .......covevievenn
TOENE. .cvveenrmeiiraeriranieines
1,1,1-Trichloroethane................
1,1,2-Trichloroethane................
Trichloroethene...cooveiiereiaaiennns
Trichtorofluoromethane.............
Vinyl chloride.......ccooevvecnnacn.nn.

Analyst:

svpNSAF
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KINGDOM OF SAUDI ARABIA

Royal Cornmiasion For Jubail & Yanby

Diacurala Genaral For Jubail Projoct
HEALTH SERVYICES DEPT.

ENVIRONMENTAL HEALTH SECTION
SAMPLE EXAMINATION REPORT

doaghowll Lypall eyl
g el lpom it gt 7
Spanl g gy Ayl dgtalt 2fa ¥

Ll A AL 6 13)

SAMPLE NUMBER: : Laall o3
SAMPLE TYPE: PAagadl
SAMPLE SOURCE: i S Jhega
! pa it 1 -

. ) R v
SAMPLED BY: Sire: ThiE: s Rt A

MARK PARAMETERS TO BE DEYERMINED BY PLACING AN "X KEXT TO THE PARAMETER

( MPN- MOST PROBABLE NUMBERMETHOD  MF - MEMBRANE FILTER METHOD M- MILUION * . ESTIMATED COUNT }
X PARAMETER STANDARD RESULY DATE Bk-Pg
STANDARD PLATE COUNT (SPC)/mi/ ¢
TOTAL COLIFORM (TC) 7 100mi - MF/g - MPN -
FECAL COUFORM (FC} 7 100m - MF/ g - MPN
FECAL STREPTOCOCCI (FS)/ 100mi - MF
| stapnviococcus aureus sayrg
YEAST AND MOL DS {YAM} / mi
PARASITES (P)7 100mi /g
pH (N pH UNITS)
TURBIDITY (N.T.U)
RESIOUAL CHLORINE, TOTAL mg /1
QTHERAS:
EXCEEDANCES: eyl
REMARKS: Y
RELINQUISHED BY: . SR'T"";: 1':':;; s el p i
RECEIVED BY: ot vl JETIN P P
ASST. LAB SCIENTIST: & e Dl el asloa
SENIOR LAB SCIENTIST: S’T’“;: . : ) Slasd

A 10411 (03.96)
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Wastewater Laboratovry
Date : 17-09--1997

LABORATORY REPORT

AVERAGE VALURS OF INFLUENT WASTEWATER (11-08-1997 TO 10-09-1887)

AVERAGE VALUES
J.M.P. :

S#.| PARAMETERS LIMIT IWTP #8 |SWIP #9
01 oH 5 to 10 7.4 7.1
02 |Total Dissclved Solid mg/l 2000 1070 500
03 |Total Suspended Solids mg/l 2000 81 145
04 |B.0.D. ( 5 Days ) mg/3] No limit| 116 142
05 |C.0.D. mg/3| No limit| 262 341
06 |{Ammonia mg/} 150 17 39
07 | Sulphide me/l 6.0 3.6 11.6
08 |Chloride me/l 700 364 ———
09 |Total Alkalinity mg/} | No limit 165 | 226 :

/ﬁﬁL‘”“"_ Mlathy —
S.A.RAHMAN MATHEW N. KUMAR
CHIEF CHEMIST T.3.D INCHARGE
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Wwagstewater Laboratory
Date : 17-08-1987

LABORATORY REPORT

AVERAGE VALUES OF TREATED EFFLUENT {11-08-1997 TO 10-09-1997)

AVERAGE VALUES
J.M.P.
5#.| PARAMETERS LIMIT IWTE #8 |SWTP #9
oL | oH ! 5 to 9 E 6.5 6.7 ;
!02 Total.Dissolved S0lid mg/sl 2000 1040 850
03 |Total Suspended Solids mgrsl 15 i 2.8 2.4
§04 EB-O.D. { 5 Davs ) me /1 5¢ 5.0 { 3.0
!os Ic.oﬁo. mgflli 350 40 I 18 i
l06 Ammonis me sl 40 0.4 G.0 J
107 | sulphide mg!li 0.1 0.0 i 0.0
05 Chloride mg/li 1000 382 -—-
08 |Total Alkalinity ma/L|No 1imit 70 E 36
|16 | Turbidity ntu i 5 T
ill Free Residual Chlorine mg/lI 0.5 i 0.84 i .67
1z [ Total resd. Chlorine mgfl;No limit | 8.14 | 1.63
13 {Tctal Coliforms HPN/100 mli 28 | <3 E <3
raall Mool
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