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PREFACE

The United Nations Conference on the Human Environment (Stockholm, 5-16 June 1972) adopted
the Action Plan for the Human Environment, including the General Principles for Assessment and
Contro) of Marine Pollution. In the light of the results of the Stockholm Conference, the United
Nations General Assembly decided to establish the United Nations Environment Programme (UNEP) to
"serve as a focal point for environmental action and co-ordination within the United Nations
system” (General Assembly resoltuion (XXVII)} of 15 December 1972). The organizations of the United
Nations system were invited "to adopt the measures that may be required to undertake concerted and
co-ordinated programmes with regard to international environmental problems”, and the
"intergovernmental and non-governmental organizations that have an interest in the field of the
environment” were also invited "to lend their full support and collaboration to the United Nations
with a view to achieving the largest possible degree of co-operation and co-ordination”.
Subsequently, the Governing Council of UNEP chose “Oceans” as one of the priority areas in which
it would focus efforts to fulfill its catalytic and co-ordinating role.

The Regional Seas Programme was initiated by UNEP in 1974. Since then the Governing Council
of UNEP has repeatedly endorsed a regional approach to the control of marine pollution and the
management of marine and coastal resources and has requested the development of regional action
plans.

The Regional Seas Programme at present includes ten regionsl/ and has about 130 coastal
States participating in it. It is conceived as an action-oriented programme having concern not
only for the consequences but also for the causes of environmental problems through the management
of marine and coastal areas. Each regional action plan is formulated according to the needs of the
region as perceived by the Governments concerned. It is designed to 1ink assessment of the quality
of the marine environment and the causes of its deterioration with activites for the management
and development of regional legal agreements and of action-oriented programme activities2’/.

During its fourth session in 1976 the Governing Council of UNEP approved the preparatory work
for convening a Regional Conference on the Protection of the Marine and Coastal Environment of
Bahrain, Iran, Iraq, Kuwait, Oman, Qatar, Saudi Arabia and the United Arab Emirates. Subsequently,
on the basis of a fact-finding mission sponsored by UNEP and supported by several United Nations
agencies, a draft action plan dealing with the scientific and socio-economic aspects for the
protection and development of the marine environment of the region was prepared and reviewed by a

1/ Mediterranean Region, Kuwait Action Plan Region, West and Central African Region, Wider
Caribbean Region, East Asian Seas Region, South-East Pacific Region, South Pacific Region,
Red Sea and Gu:f or Aden Region, Eastern African Region and South Asian Region.

2/ UNEP: Achievements and planned development of UNEP's Regional Seas Programme and comparable
progranmes sponsored by other bodies. UNEP Regional Seas Reports and Studies No. 1. UNEP,
1982,
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series of technical meetings of Government-nominated experts. In April 1978 a Regional Conference
of Plenipotentiaries was convened in Kuwait for the purpose of reviewing, revising and adopting
the action plan and related legal instruments. The Conference adopted on 23 April 1978 the Action
Plan for the Protection and Development of the Marine Environment and the Coastal Areas of
Bahrain, Iran, Iraq, Kuwait, Oman, Qatar, Saudi Arabia and United Arab Emirates3/. The Action
Plan has subsequently become known as the Kuwait Action Plan. )

Within this Action Plan, the Governments have approved a number of projects and assigned
priority to some of them. UNEP has provided its technical backstopping and support for the
implementation of these projects, in co-operation with a nuwber of specialized agencies as
appropriate.

In this context, the Government of the United Arab Emirates, through its Higher Environmental
Committee, approached UNEP seeking its assistance to undertake an overall environmental impact
assessment of two industrial complexes in Ruwais area and Zirku Island, with a view to eliminating
or reducing any detrimental environmental effects which might be caused by the industrial and the
related socio-economic activities at the two sites.

In response to the above request, UNEP organized a field mission jointly sponsored by UNEP/
IM0 and ROPME to undertake the assessment of the environmental impact of the Ruwais industrial
complex, Jabel Dhanna and Zirku Island temminals. These coastal complexes share numerous
similarities with major large scale complexes in the coastal areas of the KAP Region. Therefore,
lessons learned from carrying out this assessment could be used in other parts of the Region, and
the results obtained thereof should serve as inputs into KAP activities in the field of coastal
area development and management on an environmentally sound basis.

The present report includes a full account of the UNEP/IMO mission and its findings, as well
as a description of the results of a preliminary assessment undertaken and the relevant
recommendations made by the mission.

3/ UNEP: Action Plan for the protection of the marine environment and the coastal areas of
Bahrain, Iran, Iraq, Kuwait, Oman, Qatar, Saudi Arabia and United Arab Emirates. UNEP
Regional Seas Reports and Studies No. 35. UNEP 1983.
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ENVIRONMENTAL IMPACT ASSESSMENT IN THE UNITED ARAB EMIRATES

Executive Summary and Recommendations

INTRODUCTION

A three-men UNEP/IMO mission visited Abu Dhabi during the period 22 March 1981 - S April
1981. The ultimate objectives of the mission were:

(i) To make a preliminary assessment of the impact of the Ruwais and Zirku industrial
complexes on their surrounding environments.

(i) Advise on appropriate measures for reducing or eliminating detrimental environmental
effects.

(i3i)  Recommend detailed steps for conducting full-scale environmental impact assessment of
Ruwais and Zirku.

(iv) Advise on long-term environmental impact assessment (E.I.A) and monitoring within the
U.A.€E, and the administrative and institutional structures within which it might be
organized.

Enviromental Impact Assessment (E.1.A.)

Before considering the individual sites and issues within the U.A.E., the report provides an
introduction to the subject of E.I.A. This explains that E.I.A is a process of determining the
direct and indirect environmental benefits and disbenefits of a proposed development, including
alternative sites and processes, and presenting them in an ordered and logical manner such that
government departments or developers take balanced decisions on whether, and how, development
should proceed. The E.I.A. process considers matters of safety, human health and social
acceptability, as well as the impact on the natural environment.

A major part of the E.I.A. process is the baseline assessment (desk and field studies) which
will determine the pollutant arisings from the proposed development, the state of the environment
prior to development and its ability to receive pollutants without unacceptable environmental
consequences. The baseline field studies can be continued as monitoring after the commissioning
of plant to keep the envirommental effects of the development under continual observations.

Initial observations

It was observed that the environmental effects of development of Ruwais and Zirku have not
been fully considered at the planning stage. Whilst some arbitrary effluent/emission standards
have been applied to individual projects at Ruwais, the additive and synergistic effects of all
the projects have not been considered.

It also appears that inadequate contingency plans have been made for. handling major
environmental disasters or hazard events. The problems of waste disposal and the transport of
hazardous materials have also been accorded insufficient importance.

At Ruwais, most of these problems stem from the independent development of projects within the
complex. At Zirku the expectation of adequate dispersion of air and water pollutants provided by
the island situation has resulted in potential environmental problems being given scant



Major recommendations

It is recommended that the soluticn to many of the problems mentioned above could be effected
through the medium of E.1.A of the two sites. This will involve the following activities:

(1) Define study area/objectives.

(11) Establish an inventory of industrial processes and a material/product balance for both
present and future plans.

(iii) Carry-out a qualitative and quantitative amalysis of pollution covering air, wastes,
process water, losses, liquid effluents based on (ii) above.

(iv) Review existing information on environmental conditions including meteorology,
hydrography, geology, oceanography (biological, chemical, physical) and living resources.

(v) Conduct a baseline assessment on environmental conditions according to needs established
in (iv) above.

(vi) €laborate programme for baseline studies of pollution based on (iii) - (v) above*.
(vii) Initiate and conduct the baseline study.
(viii) Determine environmental policies and strategies.

(ix) Establish guidelines for assessing proposed industries** including assimilative capacity
of the environment.

(x) Develop regulations, guidelines and legislation for controlling environmental quality and
procedures for their reassessment and modification including intercalibration.

(xi) Establish administrative and legal structures for enforcing regulations and legislation
and for their modification as in (x) above.

(xii) Establish and implement environmental monitoring network based on (i) through (v) above.

(x1ii) Implement environmental control regulations. and the administrative structures for their
enforcement and control.

The E.I.A. procedure will take approximately two years. This will require an ephemeral
project team of six environmental scientists working for eight months and a field team of six
environmental scientists working throughout the duration of the study. The latter team could
continue their baseline studies in amended form as monitoring as long as necessary.

The conduct of E.I.A at Ruwais and Zirku could be best undertaken within the framework of the
following recommendations (general recommendations are followed by specific proposals to the
Higher Environmental Committee (H.E.C.) and the Abu Dhabi National 0il Company (ADNOC):

*  This should include pollutants to be monitored (e.g. CO, SOX, NOX, Trace Metals, Oil,
Chlorinated Hydrocarbons etc.) as well as sample type (e.g. stack gases, liquid effluents,
sediments, dust, marine biota, etc.).

** @.g. World Bank guidelines contained in “Environmental, Health and Human Ecologic
Considerations in Economic Development Projects”. '



(i)

(i)

(iii)

(iv)

(v)

(vi)

(vii)

The

(i)

(i)

(iii)

(iv)

(v)

(vi)

(vii)

Establish a technical branch within the Higher Environmental Committee.

Expand the capability within ADNOC for implementing environmental impact assessment in
present and planned development projects including those of subsidiary or associated
companies.

Determine and develop environmental policies and strategies of a federal level.

Develop guidelines, regulations and legislation for environmental control within the
U.A.E., the individua)l Emirates and in major industrial complexes.

Conduct within U.A.E. workshops and training courses on environmental impact assessment
for government officials and industrialists. ‘

Formulate and adopt contingency plans for handling environmental disasters on a federal
and local level.

Consider the establishment of industrial area authorities for major complexes such as
Ruwais.

technical branch of the H.E.C. suggested in (i) above could have the following functions:

Formulate policies for key environmental activities which, from the evidence available,
are felt to be actually or potentially damaging, such as: ‘

(a) storage of hazardous materials;

(b) transport of hazardous materials;

(c) dumping of liquid and solid waste;

(d) the discharge of persistent pollutants;
(e) the use of radio-active materials.

Formulate and co-ordinate at the most appropriate scale (national/Emirate/project) a
number of contingency plans for:

(a) oil spills;

(b) explosion, gas release, etc. in major development complexes such as Ruwais and
Jebel Ali;

(c) fire in major industrial complexes, including jetties and in urban areas.

Establish certain standards relating to environmental quality (air, water, food, health
etc.) and identify environmentally sensitive areas in the U.A.E where strict pollution
control policies should operate (coastal, water sources, etc.).

Act as co-ordinator in assembling, codifying and disseminating all existing studies which
have been undertaken on aspects of E.I.A in the U.A.E.

Develop library facilities on procedures and methods of E.I.A. (and related matters) and
disseminate this information to all interested parties.

Evaluate resources available in the U.A.E. (Government, Universities, private developers)
including laboratories and technical facilities which could be used to develop work on
€.1I.A. and consider how these could be improved.

Establish an environmental data bank. This would be used by the H.E.C. in carrying out
their activities and would also be made accessible to all interested parties.



Within ADNOC itself, it is reconmended that the following activities will work towards
effective pollution control:

(i) Fornulate broad environmental policies within ADNOC in the interest of the Company and as
an example to the U.A.E.

(ii) Co-ordinate the enviromental policies of those companies in which ADNOC has an interest so
as to introduce more integrated environmental policies.

(iii) Establish 1laboratory facilities to allow baseline studies, monitoring and other
environmental assessment to be undertaken. .

(iv) Evaluate all major proposals for which ADNOC is directly responsible or associated, to
ensure that envirommental considerations are taken into account at the project design
stage and that environmental standards are maintained during construction and operation of
the plant.

(v) For those development sites where ADNOC is located, or where associated companies are
located i.e. Ruwais, to act as co-ordinator in formulating policies for the environment.
This might include development of codes of practice and contingency plans for fire,
safety, risk and hazard, pollution (air, water, noise) and social impacts.

(vi) Assist the H.E.C. and its technical branch in the development of E.I.A. and sound
environmental policies for the U.A.E.

(vii) Codify all environmental studies undertaken by ADNOC and associated companies so as to
avoid duplication of effort. Make this information available to all interested parties
and where necessary produce, or commission environmental studies on topics for which
information is required.

It is suggested that policies must be formulated to introduce E.I.A and pollution control in
the U.A.E. These policies would apply to industrial complexes such as Ruwais and to new major
developments being planned. There will be a need to formulate a long term policy for the
environment but until this is developed certain interim measures will be required.

Specifically it is recommended that policies for certain pollutants should be fornulated (page
43). It is also recommended that pollution control effluent standards and environmental quality
objectives should be introduced. In time these can be developed within the Emirates but in the
short term it is suggested that appropriate standards from other countries could be adopted (page
44). A structured E.I.A. system should be developed in the Emirates but whilst this is being
formulated it is reconmended that for polluting complexes such as Ruwais, a code of practice for
undertaking E.1.A. be introduced (page 45).



INTRODUCT ION

Background to the mission and broad objectives

In keeping with its overall strategy of maintaining and enhancing environmental quality, the
Abu Dhabi National Oil Company (ADNOC), through the Higher Environmental Committee (H.E.C) of the
United Arab Emirates, invited the United Nations Environment Programme (UNEP) to assist in
undertaking a comprehensive envirommental impact assessment (E.I.A) of the Ruwais Industrial
Complex and the Zirku Island Cil Complex. (For convenience these will be referred to as Ruwais
and Zirku in the report.)

As requested by ADNOC the general terms of reference for the assessment of the two complexes
can be sunmarized as follows:

(i) Conduct a scientific evaluation of assessment of the present state of the environment of
Zirku and Ruwais, before the two sites become fully operational. This assessment would
serve as a pre-audit or baseline assessment for future reference after the sites have
operated for some time.

(ii) Obtain expert advice on appropriate control measures for reducing or eliminating
detrimental environmental effects of the present and planned industrial developments and
their related socio-economic activities.

(iii) Obtain advice on establishing the means for long term monitoring of the state of the
environment of the two sites and for establishing a feed back mechanism which would aid in
initiating remedial action to control environmental degradation.

An additional consideration in requesting the assessment exercise was that both Ruwais and
Zirku share numerous similarities with other major large scale industrial complexes around the
Gulf and could serve as case studies for environmental monitoring and enhancement within the
framework of the Kuwait Action Plan (KAP).

In response to the request, and after discussion amongst the various parties concerned, it was
agreed that the impact assessment should be conducted in two phases. The first phase was to be a
joint UNEP/IMO mission with three consultants who would:

(i) Review all available documentation concerning the plant lay-out and processes proposed for
Ruwais and Zirku.

(i1) Make a preliminary on-site study of Ruwais and Zirku.

(iii) Visit institutions, government departments, and \aboratories. that might become involved in
the environmental impact assessment or its follow-up.

On the basis of this preliminary survey it was agreed that the team would make detailed
reconmendations for conducting a full scale environmental impact assessment, i.e. the second phase
of the study.

Their recommendations would include proposals of impact assessment, baseline studies and
manpower requirements as well as suggestions on how institutions in the U.A.E could become
involved immediately or in the future. In addition to proposals for implementing initial
environmental impact assessment and baseline studies for Ruwais and Zirku Island, it was
understood that the team would also suggest how environmental impact assessment might be
structured in the U.A.E as a whole and make recommendations concerning its implementation on a
national scale.



Composition of the Consulting Team

The team for the first phase was:

) 8.0. Clark (nominated by UNEP)
Project Director PADC Environmental Impact Assessment and Planning Unit, Aberdeen
University, Aberdeen, Scotland

Environmental and land-use planner, specializing in E.I.A. methods and procedures for the
assessment of projects and policies.

(2) P.A. Driver (nominated by IMO)
Senior Environmental Consultant
Atkins Research and Development, Woodcote Grove, Epsom, Surrey, U.K.

Marine ecologist specializing in seawater quality studies, marine fisheries and
environmental impact assessment. :

3) D.L.EYder
Programme Officer
UNEP Regional Seas Programme Activity Centre
Palais des Nations
Geneva, Switzerland.

Chemist specializing in marine pollution assessment and monitoring techniques.

Scope of the Mission

The team carried out the preliminary survey during the period 29 March - S April 1981. A
detailed schedule of the mission including alterations mentioned below and the companies and
individuals visited is attached as Annex 1 to this report.

During the initial briefing meeting with representatives of ADNOC and the Higher Environmental
Committee, several changes in the previously agreed programme were suggested and adopted.

First, the team was asked to visit the industrial complexes at Um E1 Nar and Jebel Ali and
also Dubai Municipality. The consultants were asked to include observations and recommendations
concerning environmental impact assessment and monitoring in these additional locations in their
preliminary survey.

Secondly, it was recommended that instead of visiting institutions and laboratories to
determine their capacity to contribute to E.I.A either at the present time or in the future, the
consultants would base their recommendations on the report of a UNEP/Kuwait Action Plan
sponsored survey carried out in 1981 by Dr. S. W. Fowler.

The members of the consulting team would like to express their gratitude to the authorities of
the United Arab Emirates, the Higher Environmental Committee and officials and representatives of
the Abu Dhabi National 0i1 Company for their co-operation and assistance.

SCOPE AND DEFINITION OF ENVIRONMENTAL IMPACT ASSESSMENT (E.I.A)

The major objective of the mission was to suggest how E.I.A could be undertaken at Ruwais and
Zirku and make recommendations as to its possible implementation in the U.A.E as a whole. Before
discussing the two case studies it may be helpful to define E.I.A and consider its objective and

P DU N I R R N Y L - -



Environmental Impact Assessement (E.I.A)

In both developed and developing countrles the concept of E.I.A. is growing in importance.
There is an increasing realization that initiation of major developments are often based almost
exclusively -on technical and economic criteria and that environmental factors are not taken into
account in the decision-making process. This has led to major problems including disasters
(Seveso, Minimatar, Bantry Bay), disruption to ecosystems (Aswan Dam, Amazon Forest), and air,
water and other forms of pollution which can severely damage the environment and affect the health
of the population. It is also being realized that to install control equipment if pollution
occurs may be more expensive than considering how pollution could be minimized at the design stage
of the project. In sum an “ounce of prevention is worth more than a pound of cure”.

The concept of E.I.A. has been introduced because of the growing awareness of the potential
environmental problems associated with a legitimate desire to stimulate economic growth. It has
led many countries, with the backing of international organizations such as WHO, UNEP, IUCN and
the World Bank to develop legal or informal administrative procedures which require that all major
development proposals including policies, programmes and plans, but particularly major projects,
are subjected to a systematic evaluation of the likely environmental consequences of allowing a
development to proceed. This has led to the development of E_I.A. procedures and methods and the
production of documents known as Environmental Impact Statements (E.I.S.). These contain details
of the proposed alternatives which have been considered, their likely impact on -the local
environment and how significant these effects will be, and the opinions of government officials,
scientific experts and the affected public about the proposal.

In summary, E.I[.A. attempts to:

(i) identify the 1likely environmental effects, including benefits and disbenefits of a
proposed action;

(ii) assess in as scientific and objective a manner as possible the significance of impacts
from an environmental, social, health, economic and technical point of view;

(iii) consider whether alternative sites or processes could achieve the same desired economic
results, but with reduced environmental effect;

(iv) monitor the development to check that it has as little detrimental effect on the human and
physical environment as possible.

€.1.A. therefore could be used to (a) assess proposed new developments (Delma Island), (b)
assess extensions to industrial complexes (Ruwais, Jebel Ali) or (c) control pollution of existing
projects (Um E1 Nar). In all these examples, the concept of baseline studies and monitoring could
play a key role.

It must be stressed that E.I.A. encompasses more than pollution control and environmental
quality standards, risk and hazard analysis, environmental health or environmental management.
Whilst each of these are important in their own right, and will continue to remain so, they can
play a key role in an overall E.I_A. system.

In most countries E.I.A. has been applied initially to an assessment of projects. In some
countries E.I.A. has been developed as part of health legislation whilst in other countries

land-use planning, or licensing and authorization procedures have been the mechanism by which
E.I.A. is implemented. There is however, now a strong movement in many countries to apply E.I.A.
to policies and plans in order to develop an integrated E.1.A. system. The example of the U.A.E
could be taken to illustrate how such a system would operate.



At the federal scale broad envirommental policies and strategies could be defined. These
could relate to environmental quality standards for various types of pollutants, policies for the
transport and dumping of 1liquid, solid or toxic wastes and policies for protecting the marine
environment against the threat of an oil spill. Under "Institutional Arrangements to implement
E.I.LA. in the U.A.E" it is suggested that the Higher Environment Committee (H.E.C.) could play a
key role in formulating these national environmental policies. They could also ensure that as
policies on major investment and development are formulated they are evaluated as to their likely
environmental effects. If national standards and environmental criteria exist, it is a far easier
task to assess the likely consequences of an individual development, whether this be a new project
or an extension to an existing industrial complex. Even if there is no national policy for the
environment it is suggested that the potential environmental effects of a proposal should be
assessed. It is likely therefore in the U.A.E. that although there may be benefits in having a
fully integrated E.I.A. system that covers policies, plans and projects, the greatest
opportunities to implement E.I.A. initially will be at the project level.

Baseline studies

Baseline studies are integral features of any E.I.A. system. Essentially they are concerned
with trying to measure existing environmental conditions. They may be required to be undertaken
at a number of different levels. At the federal level they will be necessary if any attempt is
made by the Government to impose effluent standards or environmental quality standards. If for
example, the U.A.E. were to propose the use of emission standards for control of gas discharges to
the atmosphere, it would be necessary to establish the existing air quality in order to impose
realistic standards. At the scale of assessing an individual project, baseline studies are
required for two main purposes. First they have to be undertaken to assess how a development
proposal is likely to impact upon the local environment. In this case they can be thought of an
aid to rational decision making. Second, they are required so that monitoring the effects of a
project can take place once it becomes operational. Without knowledge of the existing situation
i.e. baseline data, it is impossible to scientifically assess the effect of the development on the
environment once it becomes operational.

At the project level the form the baseline studies can take will largely be conditioned by the
nature, and indeed, knowledge, of the local enviromment and the characteristics of the proposed

development. Sections on "Baseline assessment” and *"Baseline studies® indicate the type of
baseline studies that could be undertaken for major developments. It should be noted, however,
that many baseline studies which have been undertaken have neither been sufficiently comprehensive
in coverage to allow an adequate picture to be established nor have they covered a sufficient time
period to allow for seasonal variations to be assessed. Whether one looks at marine or
terrestrial systems, at least one year is required to take account of seasonal variations. Whilst
in some instances this may not be necessary, it is important to stress that the baseline should be
thought of as a dynamic data base which allows an evolving description of the environment to be
presented to all interested parties, but in particular the developer and government agencies
concerned with environmental quality.

Monitoring

The role of monitoring in E.I.A. is essentially concerned with relating baseline studies to
changes which may have been brought about as result of the development. Another function of
monitoring is to test whether the technical specifications of the equipment are correct. In
shory, monitoring should ensure that adverse impacts are detected at an early stage so that, where
possible, remedial actions can be taken before changes become irreversible.

Once the development exists, monitoring should become a routine procedure. Monitoring can
take the form of spot-checks or fully integrated, continuous schemes. Normally the E.I.A will
have identified those aspects of development which will require to be monitored. If possible,



stations for those parameters which should be monitored ought to be established before site work
conmences so that the pre-development situation is known. (This links to the baseline studies
which may indicate optimum on-site and off-site locations for setting up monitoring equipment).
Background monitoring at unaffected control stations should be established so that random
fluctuations are not mistakenly ascribed to the development. The information output from
monitoring can be directed both backward and forward in time. Thus in some circumstances it is
possible to assess retrospectively, what changes have been brought about by past developments; and
forward, to adopt measures for assessing the changes which current developments may bring about.

It is necessary to formulate £.1.A., baseline studies and monitoring which are appropriate to
the specific sites which are under consideration. Therefore, as previously mentioned in the
introduction, the study team reviewed all the available documentation concerning Ruwais and Zirku,
and made visits to the two sites. The following two sections summarise the information that was
gained, including some initial observations on environmental problems that were apparent or might
be expected in the future. Given that far less time was spent on Zirku than Ruwais (both on
site-inspection and on literature review), comments on Zirku are necessarily less detailed than
those for Ruwais.

RUJATS INDUSTRIAL AREA

Physical setting

The Ruwais Industrial Complex is situated on the southern coast of the Gulf, some 235 kms West
of Abu Dhabi City and just a few kilometres East of the existing Abu Dhabi Company for Onshore 0il
Operations (ADCO) crude oil loading and export terminal at Jebel Dhanna. The site was chosen
because of its reasonable proximity to the onshore o0il and gas fields and also to relatively deep
and sheltered waters.

The industrial complex is being constructed on a plot of "sabka" sand fronting directly onto
the shore. A coral reef runs parallel to and approximately 1 km distant from the shore, and the
deep water (10 m) required for loading tankers is approximately 3 kms from the shore. An
associated housing complex is being constructed on the North slope of the plateau which arises 6
kms South-west of the industrial complex.

Ruwais benefits from a relatively high prevailing windflow from the North-west to North
sector, reflecting the regional persistence of the “shamal*. Land and sea breezes circulating are
‘also evident throughout the year. The month with the greatest frequency of calms is July and, as
can be seen from Tables 1 and 2, even in this month wind speed only falls below 4 knots during 6.8
percent of the time. This all augurs well for the dispersion of air pollutants. However,
temperature inversions characteristic of desert climates would adversely affect the dispersion of
air pollutants. The frequency and persistence of inversions in the U.A.E. in general has been
reported by Economopoulos* as follows:

*  tconomopoulos, A.P. Draft report on assesment of land-based sources of industrial pollution
in the U.A.E.  UNEP, September 1980.
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Diurnal wind variation night-time July 2977 (Ruwais)

Table 2

PERCENTAGE OCCURRENCE AND WIND DIRECTION CLASS INTERVAL

345 015 045 075 105 135 165 195 225 255 285 315
015 045 075 105 135 165 195 225 255 285 315 345
& 0.2 0.2 0.5 0.2 0.2 0.2 0.2 1.1 2.
1-4 2.7 2.2 2.2 G.8 1.9 0.8 0.5 2.7 2.7 1.3 1.1 2.2 19,
'g
g' 4-7 4.3 3.0 1.1 1.3 1.1 0.5 3.8 3.5 6.2 1.3 3.5 3.8 33.
E 7-11 l.6 1.6 0.8 0.5 1.1 1.3 3.5 4.8 2.7 1.9 3.8 3.2 26.
:
a 11-17 1.6 0.2 0.2 0.2 1.1 (-0.2 0.5 2.7 4,3 11.
3]
A
@
Z 17-22 2.4 1.6 4.
=
22-28 0.2 0.
TOTAL 10.2 7.2 4.5 2.6 4.6 2.8 8.0 12.3}12.0 5.2 14.6 15.3 97.
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Percentage frequency of low-level
temperature inversions

January 3%
February 25%
March 35%
April 42%
May 44%
June 47%
July 56%
August ST%
September 58%
October 47%
November 45%
December 43%

Persistence of low-level temperature inversions

less than three hours 42
three to six hours 3%
six to nine hours 13%
nine to twelve hours 5%
twelve to fifteen hours 2%
fifteen to twenty-four hours 1%

The marine environment is characterised by very high salinities (approximately 44%/00), high
summer water temperatures (max. 35.5°C) and relatively low tidal amplitude (mean 1.06m). Tides
are almost totally diurnal.

Currents at Ruwais are variable and extremely responsive to wind. However, local information
suggests that there is a residual current running from West to East across the Ruwais waterfront.

Meteorogical and oceanographic information on Ruwais and the surrounding area are contained in
the following reports:

Danish Hydraulic Institute, Ruwais Industrial Complex. Final reconnaissance in connection
with sedimentation. December 1979.

Dames and Moore, Report, Jebel Dhanna Industrial Development Plan, for Abu Dhabi National
011 Company, Preliminary Meteorological Appraisal. December 1975.

Dames and Moore, Report, Flooding Investigation for Ruwais Industrial Development, Abu
Dhabi National 0il company, August 1977.

Dames and Moore, Ruwais Metocean Study, August 1979.

Decca Survey Ltd., Ruwais Loading Jetty Hydrographic Survey, July to October 1973.
Prepared for Bechtel International Ltd. 1973.

Delft Hydraulics Laboratory. Cooling water intak:. Sedimentation and recirculation. R
1326, December 1977.

Delft Hydraulics Laboratory. Recirculation study for Ruwais refinery project. R 1514,
December 1979.
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Fichtner. Ruwais utilities project seawater circulation system. Final design report.
October 1979.

IMCOS Marine Ltd., Metocean Study/Survey Ruwais 1973, Ref. 73/92, Report prepared for
Dames and Moore. 1973.

IMCOS Marine Ltd., Meteorological and Oceanographic Study Southern Arabian Gulf, Ref.
68/52, Report prepared for Abu Dhabi Petroleum Company Ltd., 1969.

IMCOS Marine Ltd., Wind Data Jebel Dhanna 1962-72, ref. 12/77.

IMCOS Marine Ltd., Ghasha Tower (T.2), Jebel Dhanna Meteorological and Oceanographic
Survey 1963-64, Ref. 63/1, Report prepared for the Abu Dhabi Petroleum Company Ltd., 1964.

IMCOS Marine Ltd., Current Survey Yas Island 1973, Ref. 73701, Report prepared for Dames
and Moore, 1973.

The information contained in the long list of publications above should not be taken to be
comprehensive. Much of it is specific to a certain time of the year or an individual project. In
particular, more information is needed on seawater currents and air temperature inversions. No
information is available on sea water quality or air quality.

Industries and their siting

The initial objective of the industrial development of Ruwais is to maximize the economic
utilization and added-value of the hydrocarbon resources of Abu Dhabi. To this end, the proposed
projects making up the complex are primarily based on the use of natural gas, gas liquids and
crude o1l as feedstock and fuel. Onshore 01} and gas fields, which are operated by the Abu Dhabi
Company for Onshore Oil Operations (ADCO), are the main source of the hydrocarbons. At Ruwais,
the incoming feedstocks (which were previously wasted, primarily by burning them off in the
desert) will be upgraded into marketable products. This will be done by removing condensates and
producing natural gas liquids, fertilizers and other products.

Already existing at the time other projects were identified and planned, was the ADCO crude
0il loading and export terminal at Jebel Dhanna just a few kilometres West of Ruwais. The
capacity of this terminal is 1,280,000 barrels per day. Approximately forty oil tankers call at
the terminal each month to deliver Abu Dhabi crude oil to various places around the world.

Plants and facilities at Ruwais nearing completion at the time of the mission were a 120,000
barrels per day refinery, a separation plant (NGL plant) designed to produce butane, propane and
condensates, the infrastructure to support the industrial plants, and the first phase of the
housing complex with 1,000 housing units. The NGL plant was being commissioned during the
UNEP/IMO mission visit to the site. The construction harbour, the NGL loading jetty and refinery
product loading jetty with associated cabotage had already been completed. In the desert outside
Ruwais, ADNOC in a joint venture with CFP, Shell and Partex is constructing extraction plants in
the o0i) fields of Bu Hasa, Asab and Bab. These plants extract, from the associated gas produced
with the o0il, the liquids and LPG which are transported to the Ruwais separation plant by a
network of pipe-lines.

In parallel, ADNOC is constructing a second network of natural gas pipe-lines which will
transfer the natural gas from the 0il fields to Abu Dhabi and to Ruwais where it will be used as
fuel 01l and feedstock for the industrial plants.

Projects and facilities now under planning and engineering include a Fertilizer Plant to
produce 1,000 MTPD Ammonia and 1,500 MTPD Urea, a 90 megawatt power and utilities Plant, a twin
berth Bulk Cargo Terminal, the second phase of the housing complex with an additional 1,000
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housing units and support facilities, and a 1light industrial park to serve the outside
maintenance needs of all projects. The ground was being cleared for construction of the
ammonia/urea plant during the mission visit to Ruwais.

In conceptual planning is a 120,000 B.P.D expansion to the refinery with conversion units to
maximize diesel and gasoline production, as well as extension to the Fertilizer Plant after 1986.

In the longer term, other projects are envisaged such as a liquefied natural gas (LNG) plant,
a petrochemical complex and an iron and steel plant. The whole complex will take 10 to 12 years
to complete.

The relative positions of existing and future plants within the complex are shown on the site
plan (Figure 1).

Initial observations and potential environmental problems

Planning, organisation and administration

The method of planning, organisation and administration of the Ruwais development has not been
conducive to the preservation of environmental quality.

The Master Plan for the Ruwais Industrial Project (Arthur D. Little/Dames & Moore November
1976) makes no mention of environmental considerations saved for the following simple liquid
effluent standard to be applied to each industrial project:

ph 6.5 - 8.5
Temperature 45°C
Biological Oxygen Demand (BOD) 50 ppm
Chemical Oxygen Demand (COD) 200 ppm
0i1 15 ppm
Sulphide 0.4 ppm
Mercaptans N
Phenols 0.5 ppm
Ammonia 25 ppm
Suspended Solids 40 ppm

Such a standard has, in any case, only limited value since it takes account of neither the
assimilative capacity of the environment, the synergistic and additive effects of several
effluents being discharged at one site, nor the special envirommental importance of certain other
specific toxic compounds which might also be discharged.

Once each project has been approved it is then designed and constructed in isolation from the
other projects in the complex (apart from consideration of the common utilities and feedstock
transfer). The result of this lack of co-ordination has been the commissioning of a number of
unconnected studies designed to answer specific problems. This has many potential consequences
for both enviromment and safety. For example, several separate studies have been conducted in
isolation concerning the various water intakes at Ruwais. The Delft Laboratory was commissioned
to undertake a "Recirculation Study for the Ruwais Refinery Project”. The final paragraph of
their report (December 1979) sums up the nature of the problem. Having determined that
recirculation of effluent should not be a problem, the report adds: “We do not know the complete
Master Plan for the development of Ruwais. However, it is strongly recommended to study the
future effects of construction of groynes, harbours and future cooling water discharges from other
industries within the area®. The study of potential sedimentation at the ammonia-urea/utilities
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sea water intakes (Danish Hydraulic Institute - 5.12.79) was similarly commissioned and conducted
without reference to the likely sedimentary effects of other marine structures to be built in the

vicinity. Again, two jetties have been constructed at Ruwais (for the refinery and the gas
plant). However, the separate evolution of the two design projects has resulted in a pair of
Jjetties whose relative positions do not appear to be optimal from the navigational and safety
point of view. The pros and cons of having two separate jetties do not appear to have been
discussed.

A degree of co-ordination between the projects has recently been attempted internally to
obtain data on pollution aspects of the projects. However, separate development has proceeded so
far that present attempts at co-ordination have met with some difficulty. As the development of
Ruwais continues, the environmental and operational problems raised by inadequate co-ordination
will grow.

Other aspects of planning will be referred to in Section "Air and Water Pollution" below.
Ecology

Any polluting activity at Ruwais will have an effect on the ecology of the area. However,
some activities will have a particularly dramatic effect on the surrounding flora and fauna.

First, the construction site is being excavated. Whilst the salty “"sabka” desert would appear
to be relatively uninteresting from an ecological point of view, the site clearance will have
totally destroyed the terrestria)l habitat without the ecological (or archaeological) importance of
the area having been established.

Secondly, various marine works are underway. These involve dredging, piling, reclamation and
general construction. Again, little is known of the existing marine ecology. However, it is
known from the Hazelton Report (Marine Environmental Studies at Jebel Ohanna, 1979) that the new
industrial complex is one of the few sites between Jebel Dhanna and Ruwais where living finger
coral Porites and stag horn coral Acropora can be found on the reef. These will be adversely
affected by the sediments put into suspension by the marine works. The loss of corals can upset
the reef ecosystems, including reef fisheries, which are dependent upon them.

The Hazelton Report also draws attention to the area of marine wetland between Jebel Dhanna
and Ruwais. Hazelton points out that such areas are usually of ecological importance, e.g. as
nursery grounds for fish and shrimp. Whilst the exact importance of this area has not been
determined, the works going on at Ruwais are likely to affect the sediment balance in the area.

Thirdly, once development at the Ruwais site is complete, large quantities of seawater will be
used for cooling and other purposes. The utilities and ammonia/urea plant will use 85,000 m3/hr
initially, increasing to 250,000 m3/hr in the future, and the NGL plant wil) require 30,000 m3
/ hr, rising to 45,000 m3/hr. The combination of the 9°C temperature rise, the increase in
salinity and chlorine residual in the effluent water will kill most of the entrained plankton
which will include the larvae of economically important fish and shellfish. The fact that many
organisms in the area are living close to their tolerance limits for temperature and salinity
means that the outfall water is also likely to have a significant effect on local benthic
communities.

Finally, in total, the industries to be developed at Ruwais will introduce into the marine
environment a large quantity of organic compounds which will have a fertilizing effect on the
ecosystem. This can have undesirable effects such as increased seaweed crowth and the initiation
of blooms of toxic algae. The scale of the problem cannot be determined without a proper
investigation of both the quantities of the pollutants and the dynamics of the receiving
environment.
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Other ecological effects are discussed in the pollution sections below.
Air and water pollution

Liquid, gaseous and solid wastes will arise from a wide range of processes at Ruwais. As an
example, Figure 2 indicates the materials that may be lost to the environment from an oil refinery
(the Ruwais refinery will not initially carry out all of the processes shown in Figure 2).

Data on expected pollutants are as yet only available from the refinery and ammonia/urea
projects, and those data are minimal.

The refinery has a design criterion for water pollutants (including treated ballast) which
broadly follows that suggested in the Master Plan, but with reduction in BOD (30 ppm), COD (120
ppm) and suspended solids (30 ppm).

This is again an individual effluent standard which has limited value as explained above. The
concentration of water pollutants to be discharged from the ammonia/urea plant exceeds those in
the Master Plan effluent standard, but it is estimated that the levels of pollutants will conform
to this standard after dilution in the cooling water outfall. The standard itself is therefore
being interpreted in two different ways.

The ammonia/urea plant has a design criterion for air pollutants. However, this criterion is
expressed as ground level concentrations (g.l.c.) of NH3, NHy, 50p, HyS, CO and urea
dust. Since the contribution of the same air pollutants from other industries up-wind of the
ammonia/urea plant (NGL plant, refinery, power/desalination plant) has not been estimated, and
since the stability of the air at Ruwais had not been properly investigated, it is not possible to
design the plant to meet any criteria. It is worth mentioning here that the g.l.c. adopted for
continuous discharges of ammonia vapour () ppm) is unusually high. No information was available
on estimated air pollution during normal shutdown conditions (i.e. for maintenance or repairs) or
emergency shutdown during which greater concentrations of ammonia can be expected to be purged
into the atmosphere. Similarly, operational failure of the urea drilling tower could increase
urea dust emissions by 100-fold.

It is unfortunate, that the NGL flare area has been situated on the westernmost upwind margin
of the site. This means that unless very tall stacks are used, the ground level concentrations of
air pollutants are likely to be at their maximum within the Ruwais complex. (The NGL flares will
be used to flare-off excess gases and to flare-off HpS until this can be diverted to the
refinery desulphurization plant).

Future pollutant arisings and the possible combination of pollutants once released to the
environment do not appear to have been considered in the development of the Ruwais site. Of
particular concern are the toxic compounds which can accumslate in fish and shellfish. The
discharge of large volumes of chlorinated seawater along with phenolic compounds and other
organics could lead to the formation of toxic polychlorinated organics. Low concentrations of
phenols can, in any case, reduce the market value of fish e.kg. 0.0015 ppm of chlorophenol can
cause the tainting of fish flesh. The planned iron/steel and petrochemical industries are likely
to discharge toxic, heavy metals, particularly if a mercury—cell, chlor-alkali plant is built to
supply chlorine for PVC manufacture. Metals will also enter the sea by leaching and corrosion of
plant pipework and by the use of metallic corrosion inhibitors.

The marine ecosystem is complex, and whilst it is possible to estimate the fate of organic
pollutants, the persistent or conservative pollutants mentioned above present more of a problem.
As soon as a pollutant is added to a marine habitat, it becomes part of the environmnt of its
resident biota. Under favourable conditions, the pollutant is diluted, dispersed and transported
by turbulent mixing, current, and migrating organisms. Frequently, however, marine water is not
mixed thoroughly and a high concentration of pollutants may exist in local areas. In addition,
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there are biological, chemical and physical processes taking place that concentrate pollutants and
lead the pollution back to man (Figure 3). The integrated effects of all these processes can only
be determined by a proper study of both the nature of the pollutant and the environment into which
it is to be discharged.

The effects of chronic hydrocarbon pollution of the sea should not be ignored at Ruwais.
Whilst all water discharged (including deballast water) is to be treated to 15 ppm oil, the
locality will also be influenced by untreated deballast water from the Jebel Dhanna terminal
upstream of Ruwais.

At Ruwais, as at other sites visited during the mission, the desalination plant will be
developed side by side with polluting industrial development. The lack of detailed consideration
of water pollution along with the relatively uncoordinated development of industries therefore has
public health implications not only for food fish, but also for drinking water supplies. The
outfalls from both the refinery and the NGL plant at Ruwais are situated upstream of the utilities
intake.

Solid wastes

The solid waste arisings at Ruwais are already creating an impact on visual amenity. If the
uncontrolled dumping of solid waste continues in the desert this impact will develop into a

hazard. It is known that the Bedouin salvage some of the materials dumped. Very shortly more
hazardous wastes will arise at the Ruwais Complex and if these are simply dumped according to
usual practice, people will be injured.

The disposal of solid waste at Ruwais can only be controlled and managed if a special site is
set aside for dumping, secured with fencing and controlled by a permanent control officer. This
site would need to be managed along up-to-date lines. Examples of required practices are as
follows:

- HWastes to be covered each day
- Pests to be controlled
- Separate areas to be set aside for hazardous waste
- Incoming wastes to be logged
- Fire to be prevented
- Hazardous (e.g. asbestos) and toxic (e.g. lead-containing) wastes to be packed in containers
- Incompatible wastes to be separated

0ily and other sludges will also need to be disposed of. If these are simply dumped in a
sand-pit as at the Um E1 Nar refinery, pollution and hazards are likely to result. Depending upon
the nature of the waste disposal site chosen, there may, therefore, also be the need to an
incinerator to dea) with oily wastes and sludges. Certainly, there is a need for such a facility
generally within the U.A.E., as there is also the need for a proper controlled toxic waste
disposal site for difficult wastes which cannot be permitted to be incinerated. Economopoulous

(op. cit.) has already drawn attention to the quantities of oily and toxic sludges arising in the
U.A.E., und identifies this as the most important industrial solid waste problem in the country.
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Hazardous materials

The development of Ruwais will necessitate the storage, handling and transport of hazardous
materials. The establishment of a sophisticated industrial complex in a remote area of a country
which does not have a sophisticated framework of industrial legislation presents immediate
problems. For example, the Ruwais road system as well as the Abu Dhabi/Qatar road will eventually
be carrying tankers containing dangerous goods such as butane and chlorine. Given the road
conditions, the standards of driving, the nature of vehicles and the lack of emergency services,
this presents a very real danger.

There is an immediate need for a uniform system for the clear marking of -road tankers to
indicate their contents and the action to be taken in the event of accident or spillage. The
necessary regulations could be adopted piecemeal from the system of coding used in the UK or the
Interstate Conmerce Commission of the USA. The emergency services will need to be actively
involved in development of these regulations.

Regulations also need to be fornulated for the construction of such road vehicles. For
example, the addition of heavy side and rear fenders to tankers carrying dangerous goods should
become mandatory to avoid direct impact with the tanker.

Clearly, the road and traffic system within the U.A.E. is undergoing a rapid process of
improvement and sophistication. However, development of safety features, road markings and driver
advice has not kept pace with physical development. There is, for example, a pressing need for
the construction of crash-barriers along the central reservations of main roads to prevent the
disastrous consequences of head-on collisions involving tankers loaded with inflammable or highly
toxic materials.

It is anticipated that the new industries at Ruwais will take care of hazardous materials, but
the receipt and handling of tetra—ethyl lead at the refinery terminal will require particular care.

Industrial hygiene/safety

As with the handling of hazardous materials, the development of a new industrial complex
without strict regulations concerning industrial hygiene and safety could lead to the ill-health
or disability of workers. It is anticipated that the industries at Ruwais will be taking a
responsible attitude to these matters. [t was observed that many companies and projects show
concern for individual hygiene and safety. However, if an Industrial Area Authority were formed
at Ruwais it would be able to enforce a common standard in these matters (see page 41).

Noise is often considered under the heading of industrial hygiene, and ear-defenders are
consequently issued to workers in particulary noisy areas. However, noise should also be
considered as an environmental pollutant. Whilst individual projects at Ruwais may have plans for
controlling noise, the mission found no evidence of any standard, criteria or environmental
quality objectives for noise having been employed at the design stage. Noise levels are another
standard which could be set and enforced by an Industrial Area Authority.

On a broader basis, planning for safety at Ruwais does not appear to have been given a high
priority. The proximity and relative locations of individual industries suggest that the
possibility of disaster at one plant compromising the integrity of another has not been fully
taken into account. This raises the need for joint emergency plans and emergency exercises
between the various industries on the site.

Sociological aspects
The construction camps and housing complex at Ruwais are planned to provide for aill the

material and spiritual needs of their inhabitants. However, the social problems of the
inhabitants have not been foreseen.
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The families in the permanent housing, particularly the first to arrive, will also face social
problems. The feeling of isolation, for example, will be evident for some time, particularly for
those who have left thriving communities. The social pressures will be particularly great if
families are moved into the complex prior to completion of the education, sporting and
entertainment facilities.

The social pressures within the construction camp are more obvious, thus:

- Work and heat stress

- Spartan accommodation

- Harsh environment

- Separation from families
- Single sex status

- Isolation from towns

- Mobile existence

(In addition, workers in the construction camps are liable to the direct effects of
environmental pollution because of the temporary nature of the accommodation).

ZIRKU ISLAND COMPLEX

Information on the Zirku Island Complex gathered by the mission team was less comprehensive
than that collected for Ruwais, the reason being that only one day was available for visiting the
island, meeting local staff and collecting data (see Annnex I of misssion schedule).

Physical setting

Zirku is a small pear-shaped island approximately S km long and 2.5 km wide at its widest
point. It is situated approximately B0 nautical miles NNMW of Abu Dhabi City, 55 nautical miles
NNE of Ruwais and 20 nautical miles SSE of Das Island. Zirku is an arid and mostly barren island
apparently of volcanic origin, which until recently was uninhabited by man. Both the prevailing
winds and the residual current which influence the island originate in the North to North-west
sector. (The ZADCO SESAM study has taken monthly measurements of sea temperature, winds, waves,
currents, air temperature and air pressure at Zirku for the years 1977-80). The shores of the
island mostly consist of rock platforms with some coral sand; the southern shores are fringed with
coral reefs. Before development began, the island was the haunt of numerous sea birds some of
which are still attracted to the area.

Industries and siting

The Zirku Island Complex is being constructed to receive crude oil by undersea pipelines from
the Zakum Upper 0ilfield to the East side of the island, and to treat the crude prior to shipment
via SBM's to be located on the North-west side of the island (see Figure 4). The complex is
designed initially to receive 500 mbd of crude oil. The projected build up to this figure is
shown below:

Year 1 (probably 1982) 95 mbd
Year 2 145 mbd
Year 3 240 mbd
Year 4 330 mbd
Year S 415 mbd
Year 6 460 mbd

Year 17 500 mbd
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There is also the possibility that capacity may eventually exceed 500 mbd (1,000 or 1,300 mbd)
and that crude may eventually also be received from SARB.

The type of treatment that the oil will receive at Zirku is indicated in Figure 5.
Essentially, the process will remove water, salt and gas from the crude oil.

Initia) observations and potential environmental problems

Planning, organization and administration

Whilst the raison d'étre at Zirku is the treatment of crude oil, the current construction is,
of necessity, effectively creating a new island "state" with its own housing complex, utilities
and infrastructure. This situation is similar to that pertaining at Ruwais, except for the fact
that Zirku is surrounded 100 percent by sea rather that 50/50 by sea and land. This is a very
significant difference from the point of view of the dispersal and effects of environmental
pollutants.

The planning of Zirku would appear to have been more logical than at Ruwais, and this probably
stems from the fact that Zirku is one single project (being developed by ZADCO). For example, the
construction camp and the permanent housing complex have both been located upwind of the plant.

Ecology

Whilst it has been noted that Zirku is an arid and barren island it is nevertheless of
ecological (and geological) interest. Large proportions of the island have already been
mechanically disturbed to provide either sites or materials for the construction of plant,
buildings and roads. However, little is apparently known of the existing terrestrial ecology (or
archaeology) of the island. One might expect the presence of flora and fauna adapted to the arid
conditions.

As has been mentioned, a small island is a natural habitat for sea birds. Most of these have
been driven away by the construction activity. However, those that remain are inevitably
attracted by any source of non-saline water. Members of the mission visiting the island noticed
numbers of seagulls that were dead or dying due to drinking the effluent from the construction
camp septic tank. It is therefore essential that all effluents be piped at least to the low tide
level. Large rafts of cormorants were also observed off the western side of the island. These
would obviously be at risk from any spillage of oil from the SBMs and their associated undersea
and floating hoses.

From the mission‘s very superficial look at the coast of Zirku, there was evidence that the
island would support a rich and varied fauna on its littoral and sublittoral rock ledges, coral
reefs and sublittoral sands. During the course of a low spring-tide, large concentrations of the
air-breathing shell-less gastropod Onchidium peronii were observed on the shore and swarms of the
sea-urchin Echinometra mathaei were seen in the sub-littoral zone. As far as is known, such
marine communities have not been studied at Zirku, but they would certainly also be at risk from
oil spills.

It is understood that the site now occupied by the airport used to be a beach where turtles
annually laid their eggs.

Air and water pollution

Given Zirku's geographical position, air and water pollutants generated by the complex are
literally a "drop in the ocean”. However this does not mean that they can be ignored.
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4,000 m3/hr of seawater will be used for cooling in the process. However, the major water
pollutant at Zirku is expected to be 0il. On the basis of a 500 mbd throughout, the oily water
arisings will be as follows:

1. Process water (formation water from the gas/oil separators and

seawater used for washing in the desalters) 300 m3/hr
2. Polluted service water and miscellaneous effluents 30 m3/hr
3. Contaminated surface water 50 m3/hr

Total 330 - 380 m3/hr

This oily water will be treated to a residual oil content of 35-50 ppm after passage through
the APl separator. The final effluent will pass through an observation basin of 5000 m
capacity (a retention time of 12 hours) before discharge to sea; there will be a sampling device
at the outlet. The o0il content of the effluent could be reduced by 30 to 60 percent by
flocculation in future if necessary. 0il will also enter the sea at Zirku from deballasting of
tankers prior to loading.

The fringing reef areas could be expected to be productive areas for fish, and it is known
that dhows make irregular visits for commercial fishing. The quantities of oil to be discharged
do not appear to be significantly great. However, the likely effects of the oily effluents and
their significance to these fish stocks cannot be finally determined until a proper study has been
made of the chemistry and ecology of the marine environment at Zirku, and the extent of the
fishery there. There does, fortunately, already exist a considerable body of oceanographic data
for Zirku from the ZADCO SESAM study.

Zirku is well placed for the dispersion of gases. However, it is not known whether the local
terrain and wind speeds have been taken into account in the location and design of the flare
stacks. It should be pointed out that the mountainous centre of the island lies immediately
upwind of the stack site. The movement of wind across this mountain is likely to cause downwash
of air pollutants onto the industrial complex itself. The likelihood and extent of this problem
cannot be determined without a computer simulation of dispersal under local conditions.

Solid waste
A maximum of S00 m3/year of oil sludge will be derived from the separators. This will be

“farmed” in a 2,500 m3 concrete basin. An incinerator will also be constructed to dispose of
other combustible wastes.

The presence of scavenging seabirds on the island will make the proper management of the
island's solid waste disposal site imperative.

Hazardous materials * The comments made concerning

* Ruwais under these headings
Industrial hygiene and Safety * apply similary to Zirku,

* although the physical setting
Sociological aspects * will result in different consequences.

Summary conclusions concerning observations made at Ruwais and Zirku

The mission has considered its observations in Ruwais and Zirku in the light of the concepts
of environmental assessment and pollution control. We conclude that the following activities are
now required:
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(i) Environmental Impact Assessment at Ruwais and Zirku.
(ii) Baseline studies at Ruwais and Zirku, followed by monitoring.

(iii) The establishment of an Industrial Area Authority at Ruwais to co-ordinate development
environmental assessment and pollution control.

(iv) The formulation of policies for the introduction and implementation of E.I.A. and
pollution control within Abu Dhabi and the U.A.E.

(v) The formation of an institutional structure within the Higher Environmental Committee
(H.E.C.) to put those policies into practice. :

(vi) The formation of an administrative structure within ADNOC to further develop the company's
environmental responsibility.

Set out below are suggestions as to how these activities could be executed.

ENVIRONMENTAL IMPACT ASSESSMENT AT RUWAIS AND ZIRKU

roach

When new developments are being considered (including the present construction phase), or
major extensions of existing plants are being planned, it is reconmended that a fully structured
E.I.A. be undertaken. Many countries have now produced guidelines as to how E.I.A can be
undertaken as have several international agencies and organizations. Functions of the guidelines
can be as follows:

() To clarify procedures in the E.I.A process.

(2) To provide a detailed explanation of E.I.A. procedures for a particular activity, sector
or type of decision.

(3) To provide guidance on how to undertake a full E.I.A., or some aspects of the E.I.A. One
example of the various stages in an E.I.A. system is included in Figure 6.

It s suggested that in the long term it will be desirable that an E.I.A. system be developed
which reflects the specific local environmental needs. In the short term, however, it may be
necessary to utilize existing E.I.A. systems including the production of an Environmental I[mpact
Statement (E.[.S.). It is suggested that the E.I.S. should contain the following information:

a) Description of the development proposal

This section of E.I.S should include:

(i) details of the plant and its processes;
(i1) key siting criteria;
(11) alternative sites considered;

(iv) land requirements;



Step 2 laentify Problems and Specify Alternative:
- State problems and requirements -
- Nature ana extent of each alternati v

Step 2 Assemble Available Data
- Collect data relevant to each site and process/operation

alternativce
Reference to national/international lists of priority

chemicals.

—

Step 3 hssess Staff Competence
- In-house sufficiency or external assistance required?

Step 4 Initial Impact ldentification

- Review of site and process alternatives in relation
to the available data on the existing environment

- Identification of impacts via an "interaction” matrix

Step S Preliminary Assessment )
-~ Application of Screening Tests - are there any potential

adverse impacts generated by the proposed development?

PRELIMINARY ASSGESSWENT PROCEDURE
)

‘NO — No Further Assessment Reguired

Step 6 Preparation & Execution of Detailed Baseline & Process Studies
- Define terms of reference for further environmental assess-
ment tasks; appoint appropriate specialists
- Execution of detailed studies - data collection & analysis

Step 7 Jdentification/confirmation of Potential Adverse Impacts
- On existing environment
- 1Initial consideration of appropriate constraints during
construction and operational phases of the development

Step 8 Impact Assessment
- hssessment of impacts of the project activities in terms of
their exposure, nature, reversibility, directness and .
cumulative and synergistic effects

— 3

Step 9 Summarize and Present Findings

- Summary sheet .
- Provisions for follow-up surveillance and monitoring

DETAILED ASSESSMENT PROCEDURE

Figure 6: A guide to assessment procedures for proposed developments



b)

c)

d)

e)

f)

(v) employment requirements;

(vi) infrastructure requirements;
(vii) environmental data (such as noise, vibration and effluents);
(viii) emergency service requirements.

It is desirable that this section of the E.I.S. should be a factual account of the proposal.
The known facts of the proposal should be clearly distinguished from the predicted impacts
included in later sections of the £.1.S. It may not be possible to produce accurate forecasts
of all features of the development, for example the expected workforce. In “such cases an
indication of the degree of reliability of the estimates should be included.

Baseline studies

The baseline studies will assemble data on the physical characteristics, ecological
characteristics, human activity patterns, infrastructure, social and comunity service
provision and existing levels of environmental pollution in the local area. This section of
an E.I.S. may contain a brief description of the local area under each of these six
sub-headings. Attention should be focused on the most significant aspect of the areas such as
rare, unique or fragile features which are likely to be disrupted by the development. Other
features which might be constraints on the development, for example limited sewerage
capacity, should also be discussed.

Potential impacts

This section of the E.I.S. will contain a summary of the appraisal of potential impacts.
Although the E£.]1.S. wil) draw on a wide range of detailed studies and reports, they should be
written succinctly and with a minimum amount of technical language. The technical information
on which they are based can be appended. The description of impacts should be as factual as
possible, and where uncertainties exist these should be clearly stated. Impacts discussed
should include those which would have a serious effect, even if they are unlikely to occur,
together with an indication of their probability.

Mitigating actions

The E.1.S. should include a section on mitigative measures which can be undertaken to reduce
adverse effects. In retrospective E.I1.A., such as could be conducted for existing plants like
the refinery at Ruwais, ameliorative measures should be recommended if possible.

Effects of existing trends

Changes which are predicted to take place in an area should development not proceed are as
significant as the expected impacts of the development. It is important that known trends and
other factors which might influence the future of the area are analysed in detail because an
estimate of the future for the area without the proposed development is an important
consideration in determining the decision on the proposal. The effect of the development on
existing trends is also important. When detailed data on environmental trends are not
available, an E.I.S. may indicate the changes that are thought to be occurring at present and
estimate rates of change.

Consultations

Comments received from consultees such as government departments and other developers may have
played a part in determining the scope of the £.1.S. This section of an E.I.S. could usefully
include a summary of comments received and an indication of how they have been taken into



account in assessment. Comments from consultees may be appended in full for anyone wishing to
read the detailed comments. :

g) Major Issues Report (Summary)

It will be useful to summarize the findings of an €.[.S. This can be achieved by use of a.
Major Issues Report which analyses and interprets the implications of the options open to
decision-makers. It could contain a brief statement of the most important issues and a
consideration of features which are a matter of inference and interpretation. Technical
language should be avoided. Organizing the material should be less of a problem than in an
€.1.5.; in many respects the structure may reflect that of the €.I.S., although additional
sections are included. Throughout the report it would be valuable to cross-reference to
sections of the E.I1.S. where more detailed discussions of particular topics can be found.

h) Implications of alternative decisions

The implications of granting or refusing permission to develop are assessed in this section.
Consequently, the significance of the impacts identified in the previous section and how they
can be avoided or ameliorated will be discussed. The discussion of impacts should be
sufficiently detailed to indicate such factors as the number of jobs created and the
environmental degradation involved if the development were to proceed. In discussing the
implications of refusal the contents of the section of the €.I.S. concerned with existing
trends and the probable changes in the area without the development should be analysed. The
range of conditions which could be imposed on the development if permission were to be given
such as the enforcement of certain pollution standards should be covered and a discussion of
their effectiveness in reducing the adverse impacts of the development should be included.

Structure

Annex II is a draft brief for a multi purpose water scheme which suggests how an E.I.A. for a
major development could be structured. It is included as being indicative of the range of topics
that can be included in an E.I.A.

It is also strongly recommended that when an E.I.A. is being undertaken, use should be made of
two guidance manuals. These are:

- Environmental, health and human ecologic considerations in economic development projects.
World Bank, May 1974.

- “Guidelines for assessing industrial environmental impact and environmental criteria for the
siting of industry“. UNEP - Industry and Environment Guidelines Services, Vol. 1. 1980.

Both these reports provide specific guidance on how to conduct an E.I.A. and include specific
techniques of assessment that can be employed. Until the U.A.E. produce their own guidance manual
it is strongly recommended that the advice contained in these two documents be used when assessing
new development and major extension of existing industrial complexes.

Organization
Introduction

The launching of environmental impact assessment procedures and environmental control
regulations for large-scale industrial sites like Ruwais and Zirku require the implementation of a
number of activities. In some cases the initiation of an activity may be wholly dependent upon
the previous completion of another activity. For example, in order to conduct an inventory of
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industrial processes for an area, it is first necessary to define the limit of the area to be
studied as well as the objectives of the Study. In other cases one or more activities my be
implemented simultaneously since they do not affect each other directly, as with baseline
assessment activities and activities to develop environmental policies and regulations. Finally,
one or more activities may have an heuristic relationship: i.e. where the results of an activity
or group of activities may form the basis for modifying the implementation of a continuing
activity already underway. An obvious example of this is the modification of the sampling
programme of a baseline survey on the basis of the evaluation of preliminary results.

Definition of study area(s) and objectives

In order to carry out a qualitative and quantitative environmental impact assessment as well
as to develop and implement environmental policies and regulations, the first step is to define
the geographical coverage of the area or areas to be surveyed and the overall, as well as
specific, objectives to be accomplished.

In defining areas for conducting E.I.A. the interrelationship between environmental factors as
well as between various development projects must be taken into account. For example, it would be
impossible to get an accurate picture of the environmmental problems near the Ruwais industrial
complex without taking into consideration the adjacent Jebel Dhanna oil loading and exporting
terminal. Because of their proximity the environment of one site will be affected by the
environment of the other. Furthermore the surrounding region will, obviously, be affected by both
sites. The industrial activities and processes taking place at Ruwais and Jebel Dhanna are also
interrelated. This applies on a more expanded scale also: i.e. what takes place in Ruwais may
indirectly affect what takes place in other locations of the U.A.E. For example, the
commissioning of the new refinery at Ruwais might result in a decision to change the range of
products to be produced at the Um E1 Nar refinery. :

Many considerations must therefore be taken into account when defining the geographical extent
of the E.I.A. exercise. The resulting decision may then take form of a simple geographic
definition which could be represented by a line indicating the designated study area on a map or
it may be a more complex definition which takes into account the interrelationships between two or
more complexes.

The question of defining objectives of an E.I.A. study needs to be approached on two levels.
One level is primarily technical. It concerns specifics, such as identifying qualitatively the
types of pollutants that will be emitted from certain industrial plants and at what concentrations
in air or water or other medium, and how these will affect workers, the neighbouring population or
other organisms or groups of organisms (e.g. fisheries etc.) and to what extent geographically as
well as physiologically these effects will take place. On another level, the objectives involve
a complex set of value judgements concerning aesthetics, tastes, importance of the health of an
exposed population, economics, traditions, sometimes religious and even moral values as well as
many others.

As an illustrative example consider the positive and negative effects that a chlorine
production plant may have on the surrounding area. On the positive side the production of
chlorine may supply a local market more economically than if chlorine were imported, and may thus
decrease local dependence on outside sources. Further, it may supply outside markets
competitively enough to assure the plant operators and workers of an income, security and other
benefits. On the negative side, if the plant uses mercury as a catalyst which leaks into the
surrounding environment i1t may affect the health of workers or a nearby population. If lost to
the sea, it may sffect the suitability of marine organisms for consumptiia. In the latter case
this might mean a loss of livelihood for fishermen dependent upon the affected area. Thus, an
objective on a technical level would be to quantify the amount of mercury which could potentially
be lost to the environment, the potential amount absorbed by workers and the neighbouring
population, and the possible physiological consequences. -An additional objective would be to
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quantify the mercury that would be taken up by edible marine organisms and predict the possible
consequences both to consumers and to fishermen' who would lose income if the organisms they supply
were determined to be no longer consumable.

On the level of value judgements, the pros and cons of the positive and negative effects of
the chlorine plant must be weighed against each other. On one extreme, a decision could be made
against having a chlorine plant in order to protect people's health and the fisherman's
livelihood, whilst on the other hand it could be to construct the plant at a risk to people's
health and the fisherman's income. In between these extremes regulatory limits must be
established to control the chlorine plant's emissions of mercury. This may result in modification
in design which may in turn change the economics of the operation. Such proposed steps then have
to be weighed against the resulting gains in health of the affected population and livelihood of
the fishermen. The objectives of no mercury emissions, or highest economic benefit with
acceptance of some risk to the environment, or some compromise between the two, will be the result
of value judgements.

Deciding objectives on a technical level and a value judgement level should be co-ordinated
and harmonized rather than the two levels being decided in isolation from each other. The best
way to carry out the decision-making process for defining the study areas and the objectives is in
a meeting or, if necessary, a series of meetings. The meeting(s) should involve representatives
from all government and private sectors having an interest in the development site or study area.
If a series of meetings are held, it may be better if the initial ones are attended only by
persons more familiar with national or local interests so that national or local objectives can be
more clearly defined and that these definitions serve as the basis of discussion in later meetings
when persons representing a broader spectrum of interest attend.

Baseline assessment

The major activity in an E.I.A. for Ruwais or Zirku will be the conduct of baseline
assessment. This involves two parallel sets of activities; one in assessment of the natural
environment, the other is assessment of the man-made environment. In both cases the assessment
follows a similar course of events based on the objectives and geographical definition discussed
above. These are:

(i) assembly, collation and review of existing data;
(ii) identification of inadequacies in existing data;

(iii) formulation and implementation of activities to obtain the additional information
necessary.

As illustrated in Figure 7 and explained below, these two sets of activities can be conducted
in parallel.

These parallel activities then merge so that the information from each is used to formulate
the baseline studies which are explained below. The individual elements in the assembly,
collation and review of existing data are as follows:

(a) Establishment of an inventory of industrial processes and materials and product balance for
present and future plans.

In planning the baseline assessment it is necessary to identify the pollutants to be n-asured,
where they should be measured, how often and at what levels they are likely to occur. This
information can be derived by identifying the industrial processes that will be located in the
defined study area as well as identifying and quantifying the feedstocks or raw materials and
products of the industries. Using this information together with established methodology, it
is possible to predict which pollutants are most likely to be released to the environment and
to estimate the quantities of each pollutant released.
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Therefore, the first step is to conduct an inventory of the present and planned industries for
the study area. In conducting the inventory, information must be gathered about the specific
processes the industries will employ, the design specifications, the rate of consumption and
by-products. Much of this information may be gathered through engineers’ plans and
specifications already available for the individual plants. Once a regulatory agency is
formed either in a Government department or in the form of an Industrial Area Authority (see
page.43) it will be possible to demand this information from developers, in the form of a
project specification report (see Annex III) and list of questions (e.g. see Annex IV) which
would be drawn up to suit local needs. )

By gathering the existing specific information it would then be possible- to identify
inadequacies on which a further information-gathering exercise could be planned. This may

take the form of working with the engineering companies who are developing projects in the
study area. Once a fairly detailed inventory of the industries of the study site becomes
available, the calculation of expected pollution can take place.

In summary, it will be necessary to:
(i) compile a list of industries operating or planned for the defined study area;
(1) quantify the feedstocks, raw materials and final products;

(ii1) . identify inadequacies in the information and repeat (i) and (ii) until information is
sufficient.

Conduct a quantitative and qualitative analysis of pollution expected in the study area

With the information gathered in a) together with established methodology the identity as well
as expected levels of pollutants can be calculated. See for example, Figure 2 which
illustrates a flow diagram for a typical petroleum refinery. At the various stages from the
entry of crude oil into the refinery to the emergence of the product, the most likely
pollutants to be produced can be predicted on the basis of empirical knowledge of other
established refineries as well as knowledge of the chemistry of the refining processes. Some
of these pollutants are indicated on the flow diagram. The amounts of the pollutants
generated at each step can then be calculated on the basis of crude 0il input rates, product
output rates, the size of the refinery and known coefficients which have been derived
empirically from studies of many other petroleum refineries. These predictions, together with
knowledge of the environmental conditions where the refinery is located will be used to assist
in the formulation of a plan for conducting baseline field studies.

Review existing information on environmental conditions

The pollutants generated in the study area will be affected, transformed, taken up, carried
and dispersed or concentrated by the environment they enter. Knowledge of the environmental
conditions of the area is therefore essential in determining the importance of the pollutant
arisings. Information on environmental conditions must therefore be assembled, collated and
reviewed. A partial checklist of conditions to be reviewed is:

(i) Meteorology
- temperature profiles
- wind speed and direction
- air stability
- climatology
- precipitation
- humidity
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(ii) Hydrography
- depth profiles
- sediments
- bottom geology

(iii) Oceanography
- waves
- currents
- tides
- salinity
-~ temperature
- turbidity
- nutrient status
- metal concentrations

(iv) Marine biology
- phytoplankton
- zooplankton
- fish
- benthic communities
- reef communities
- bacteriology

A considerable number of consultants' reports have been produced which describe currents,
tides, waves and meteorology of the Ruwais and Zirku study area. These are mostly related to

port development or the siting of offshore oilfield equipment. Fewer studies have been
reported of other environmental conditions or of marine biology and fisheries. Existing
information must be gathered and analysed in order to identify inadequacies and to prevent
duplication of previous work during the baseline studies of the natural environment, which are
discussed in the next section.

Baseline studies

Baseline studies of natural environmental conditions

On the basis of the information gathered and the inadequacies identified above a detailed
field study of environmental conditions should be planned and carried out. This study will of

necessity be conducted in several stages including the following:

(i) Formulation of overall strategy and plan in the light of the requirement of the
subsequent impact assessment.

(ii) Formulation of a short-term plan and organization of the work to be carried out
including:

identification of samples to be taken, location of sampling and frequency;

formulation or adoption of sampling and analytical procedures;

identification of equipment needs;

planning for sampling logistics;
- formulation and adoption of reporting procedures.

(ii1) Initiation of a pilot phase survey which would include quantifying enviromental
conditions described in c) above.



(iv) Periodic evaluvation of pilot phase data and modification of sampling strategies and
plans on the basis of the results. -

(v) Formulation of new long-term strategies in anticipation of the requirements of the
envirommental impact assessment.

b) Baseline studies of pollutants

It will be necessary to conduct baseline studies of pollutants in parallel with the baseline
studies of environmental conditions. The necessary steps for doing this are:

(i) compile a checklist of important pollutants;

(i1) predict on the basis of process information how and where pollutants will diffuse or
migrate through the enviromment;

(iii) predict on the basis of environmental data how pollutants will diffuse or migrate
through the environment;

(iv) formulate a scheme for measuring important pollutants including:
- sampling and analytical methodology;
- location of sampling points;
- frequency of sampling
Steps (i), (ii) and (iii) will have been accomplished during the baseline assessment of

man-made environmental conditions described on page 32 (Baseline assessment). A partial
checklist of pollutants for necessary baseline measurement at Ruwais and Zirku is as follows:

>
-l
S

Seawater

- Biochemical and Chemical oxygen damand (BOD; COD) - Hp

- Co
- Heavy metals (e.g. cadmium, lead, mercury) - S0y

- My
- Total and specific petroleum hydrocarbons ~ NOy

- Particulates
- Toxic chemicals (e.g. sulphides, phenols) - Mercaptans

- Nutrients (nitrates, phosphates, etc.)
- Suspended solids

Coliform bacteria

A more detailed listing and other information concerning these as well as the methodology for
their measurement is presented in Annex V.

In reality, the baseline studies of pollutants will be carried out at the same time as the
baseline studies of envirommental conditions, as one baseline study programme. Indeed, in
many cases the same parameters will be determined (e.g. in the case of metals which are both
naturally occurring and are pollutants). However, the two studies have been separated at the
planning stage to ensure that sampling stations, analytical techniques, etc., are selected
which are suitable for hoth reauirementc
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It is envisaged that the baseline field studies will be continued as monitoring once plants
are in operation. However, the number. of sampling stations, frequency of sampling and
parameters to be analysed might be reduced, depending upon the results of the baseline studies.

Study phasing

.lt is anticipated that the above programme of work would take two years. The phasing of the
various elements of the E.1.A. would be as shown in the bar—chart (Figure 8).

Personne) requirements
(a) Qualifications and Terms of Reference

The number and type of personnel that would be required to carry out the various studies
described above would depend very much upon how the work is to be organized, under whose
auspices it wil) be carried out, and whether or not Ruwais and Zirku will be dealt with by the
same personnel.

However, regardless of the above considerations, it is envisaged that the whole exercise will
be carried out by two distinct teams: 1) a temporary project team which will conduct the
initial activities i.e. the first eight months of the study; 2) a more permanent field team
which will carry out the baseline studies of environmental conditions and pollutants, and
which could continue these in an amended form ad infinitum as the environmental monitoring
scheme if required. There will of course need to be some overlap between these two teams, and
indeed, some personnel could be common to both teams, if available. The suggested composition
of the teams is as follows:

PROJECT TEAM Suggested
Qualification
(or equivalent)

Project Manager Environmental scientist experienced in the conduct Ph.D
of Environmental Impact Assessment

Marine Ecologist With experience of pollution studies M.Sc.

Air Quality Expert Capable of carrying out modelling studies M.Sc.

Process/Chemical Preferably with experience in petro-chemicals M.Sc.
Engineer

Sociologist/Economist Preferably with experience of housing/industrial M.Sc.

schemes in developing countries

Research Assistant Possibly with a background in planning 8.Sc.
FIELD TEAM
Oceanographer/ With field experience M.Sc.
Meteorologist
Marine Ecologist Preferably with experience of tropical environments M.Sc.

and pollution studies. (Preferably a scuba diver)

Marine Chemist . . " u *  M.Sc.
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Figure 8: Phasing of Two Year EIA

Legend for Figure 8

1.

2.

10.

n.

12.

13.

Definition of study area and objectives

Establishment of inventory of industrial processes and materials and product balance for
present and future plants.

Quantitative and qualitative analysis of predicted pollution for air, waste, process
water, losses, 1iquid effluents (based on 2 above)

Review of existing information on environmental conditions (including meteorology,
hydrography, geology, oceanography, and living resources)

Baseline study of environmental conditions (according to needs identified in 4)
Formulate a baseline study for pollutants (based on 3-5)
Carry out pollution baseline study

Establish guidelines for assessing proposed industries including assimilative capacity of
the environment

Establish guidelines for assessing proposed industries including assimilative capacity of
the environment

Develop regulations, guidelines and legislation for controlling environmental quality and
procedures for their reassessment and modification (including intercalibration)

tstablist administrative and legal structure for enforcing regulations and legislation and
for their modification (including intercalibration)

Establish and implement environmental monitoring network

Implement environmental control regulations and the administrative structures for their
enforcement and rontrnl
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Analytical Chemist Capable of dealing with samples of water, biota, M.Sc.
soil and gas.
Laboratory Capable of operating and maintaining sophisticated 8.Tech.
Instrumentation analytical equipment, e.g. spectrophotometer
Technician
Field Technician Capable of operating and maintaining field equipment 8. Tech.

for sampling and analysis

In addition, assistance would be required from a driver, interpreter, secretary and boatman.

The exact composition of these teams, particularly the field team, wil) depend largely upon the
skills and experience of available personnel. For example, the oceanographer may double as the
marine chemist. A project manager will need to be appointed to direct the field team. He
could either be one of the technical members of the team or could be a part-time additional
member with a watching brief over the team's work.

(b) Operational procedure

The work of the two teams could be organized in a number of ways, and this will largely depend
upon which of the options for conducting E.I.A. referred to below is finally adopted. As far

as the work of the field team is concerned, three options for sample analysis would appear to
be open, depending on the level of investment which is to be made locally in equipment, thus:

-~ Minimum: Wherever possible, analysis of environmental conditions and environmental quality
to be made using direct-reading field instruments. Wherever possible, other samples to be
analysed in the field by fairly unsophisticated colorimetric methods. Remaining analyses
(e.g. for hydrocarbons, PCB's) to be conducted by specialist laboratories either within
the region or elsewhere. '

- Median: A mobile or transportable laboratory or laboratories to be supplied and fitted
with all equipment needed for the measurement of environmental conditions and analysis of
environmental samples. In this situation separate facilities could be made available for
Ruwais and Zirku.

- Maximum: Permanent and fully equipped environmental laboratory or laboratories to be
established, either as a central emirate/federation facility or separate facilties at each
industrial complex.

Options for conducting E.I.A. at Ruwais and Zirku
There are three options for putting the above programme into action, as follows:
(a) ADNOC managed

If ADNOC were to adopt the measures suggested on page 48, the company would be in a position
to manage the E.I.A. process itself. This would be done either by the company using its own
full-time environmental staff or by having temporary staff under the direction of the
company's proposed senior environmental scientist. The advantage of this would be that the
company would have direct control of the project, and the personnel employed would hopefully
have direct access to sites and information necessary for their studies. The disadvantage
would be that considerable organization of resources would be required, and there would be
therefore a long lead-in time before the E.I.A. process could begin.



(b) Consulting firm managed

(c)

The second option for conducting E.I.A. for these two complexes is to engage an international
environmental consultancy. Total responsibility for carrying out the work, including project
management, would then be taken on by the consultancy on a contract basis. It would then be
possible for the work to be started straight away, with the consultancy deploying its own
specialists where a unique expertise is required. The consultants could also supply all the
necessary equipment for sampling and any analysis to be done in the U.A.E., either from their
own stocks or by purchasing appropriate items. Consultants could be expected to provide an
independent service, unaffected by internal company politics.

Clearly, to provide high quality expatriate staff for such a major project as this will
require substantial financial backing; the client should therefore expect the consultant to
provide a particularly cost-effective service. This objective could be met by consultants in
two ways. Firstly, the team of consultants could conduct the Ruwais and Zirku E.I.A.s
concurrently. This would be a fairly complex operation and would consequently require
considerable co-operation from the client in terms of passes, transportation and
accommodation. Secondly, the consultants could effect technology-transfer by working in close
co-operation with local scientists seconded to the project. Indeed, depending upon the
success of this exercise the permanent monitoring scheme into which the baseline studies will
develop at the end of the 2 year programme could perhaps be taken over by local staff, with
project management or occasional advice being provided by the consultants if and when required.

UNEP managed

UNEP would manage the E.I.A. of one or both of the sites in question through one of several
options. These management options would however, follow so far as possible the technical
requirements for the E.I.A as discussed on pages 27-37. The various management choices are
presented briefly below.

UNEP would have to have a legal basis for implementing a project or helping to implement a
project on E.I.A. in the U.A.E. This could be based on a direct UNEP/U.A.E. country project
which would be financed through funds in trust. A second possibility would be to integrate
the proposed programme with the Kuwait Action Plan research and monitoring programme in which
case UNEP would already have the necessary authority to operate but financing for the project
would have to be through the KAP trust fund. This could be arranged by reaching an agreement
with the Regional Organization for the Protection of the Marine Environment to include the
E.[.A. of Ruwais and Zirku in the U.A.E. programme for the KAP. In this case the Regional
Organization may consider providing partial funding for the E.I.A studies if they contribute
to the overall goals of the Environmental Assessment and Management elements of the Action
Plan. In case of either option UNEP would be able to provide substantive support in several
ways. The only difference between the two options being that in the second case UNEP support
would have to be defined and agreed by UNEP, U.A.E. and the Regional Organization instead of
U.A.E. and UNEP alone.

The modalities for UNEP to manage or help manage the E.I.A. studies are several. These could
take the form of helping ADNOC undertake the project by providing substantive support to the
activities and proposals mentioned under "Options for conducting E.I.A at Ruwais and Zirku
(a) and on page 48 of this report. By analogy UNEP could provide substantive support to the
Higher Environmental Committee in implementing the guidelines presented under "Institutional
Arrangements to implement E.I.A. in the U.A.E" (page 45). A third alternative would be to
implem.at the E.I.A. studies independently of either AONOC or the HEC more or less as a
private company would undertake the programme. Fourth, if it were agreed that the E.l.A.s
could be integrated into the KAP programme then UNEP/KAP would provide its substantive support
through mobilizing the scientists and institutions participating in that programme. Finally,
UNEP could manage the E.I.A. through engaging independent consultants or firms and act only as
a management consultant for the project on behalf of ADNOC or the HEC.
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In all the various options mentioned UNEP would follow the same principles which govern its
Regional Seas Programmes in KAP and elsewhere, i.e. every effort ‘would be made to utilize
expertise and institutions from the Region and try so far as possible to include a training
element in the E.I.A process so that the U.A.E. could eventually implement its own programmes.

ESTABLISHMENT OF AN INDUSTRIAL AREA AUTHORITY FOR THE RUWAIS INDUSTRIAL COMPLEX

It is suggested that one method of solving the existing and potential problems at Ruwais might
be the formation of an Industrial Area Authority which will have the power to make and enforce
pollution control regulations and conduct environmental assessment. This could possibly be formed
by an extension of RISP. Such an authority would need a properly staffed, trained and equipped
environmental department.

Ideally the authority should develop a pollution control strategy along the lines indicated in
Figure 9, i.e. a strategy based on the principle of environmental impact assessment outlined
earlier in this report. Such an authority already exists at the Shuaiba Industrial Area in Kuwait
and, indeed, the Shuaiba Area Authority demand the sort of detailed information on any proposed
new development which allows a type of environmental impact assessment to be made (see Annex III).

The environmental department of an Industrial Area Authority could therefore play a central role
in the planning of future developments in the area.

An Industrial Area Authority would also be ideally placed to co-ordinate any environmental
studies carried out by individual companies on the site. Moreover, it would be able to develop
co-ordinated contingency plans and emergency procedures for the whole of the site. These could
deal with:

- 011 spillage

-~ Spillage of toxic substances

- Releases of toxic or inflammable gases
- Explosion

-  Fire

- Power failure

It is recommended that consideration be given to the commissioning of occasional Hazard and
Operability Studies. This could be an irritant to the permanent Fire and Safety staff, but an
independent external body can often identify potential risks in the methods of operation of the
plant with which the permanent staff have become familiar. An arm of the Industrial Area
Authority could also conduct or commission this type of work.

One further activity of the Industrial Area Authority could be to create a standard approach
to industrial hygiene and draft regulations for the supply and use of such items as protective
clothing, ear-defenders, goggles, face-masks and emergency first-aid equipment. It should be
appreciated that the concept of an Industrial Area Authority has many parallels in the Port
Authorities which have already been established to co-ordinate marine activities, for example, at
the ADPPOC ports and at Jebel Ali. The structure of the Port Advisory Committee could also be
reflected by an Industrial Area Authority Committee.
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THE FORMULATION OF POLICIES FOR THE INTRODUCTION AND IMPLEMENTATION OF E.I.A AND
POLLUTION CONTROL WITHIN ABU DHABI AND U.A.E

Introduction

Under "Environmental Impact Assessment at Ruwais and 2irku® (page 27) it is suggested that
certain specific activities relating to E.I.A at Ruwais and Zirku should be undertaken. In this
section of the report proposals are made as to how environmental policies, pollution contro)l and
€.1.A might be introduced within the U.A.E. and applied to both existing industrial complexes such
as Ruwais and proposed new industrial development. This is followed later by suggestions as to
the role that the H.E.C. might play in developing environmental policies, including E.I.A. and
pollution control. Finally, a possible role for ADNOC in implementing E.I.A and pollution control
will be considered under “"The formation of an administrative structure within ADNOC to meet the
company's environmental responsibility”.

Development of environmental policies: long term strateqgy and interim measures

As yet there are no general environmental policies in operation throughout Abu Dhabi which
have legal backing. This means that one of the first action that must be taken is to define the
broad environmental policies that should be adopted, and the mechanisms required to implement
them. By mechanisms is meant the laws required to achieve certain desired environmental
objectives and also the administrative and regulatory systems and technical support that will be
required. ‘

It is suggested that policies will need to be formulated for the following topics:

- policies for air quality;

- policies for water quality;

- policies for noise;

- policies for liquid and solid waste disposal;

-~ policies for health;

- policies relating to risk and hazard;

- policies to maintain and improve the terrestrial and marine ecosystems;

- policies for social well-being and improvement of the quality of life for all the
population.

It was not the main purpose of the mission to propose the type of laws and regulations that
might be required to enforce environmental policy in the U.A.E. In the long term, however, such
laws will be required to impose E.I.A. and pollution control on industrial complexes such as
Ruwais. However, in the light of the information obtained from Ruwais it would appear that
certain interim environmental policies must be introduced as a matter of some urgency. For areas
such as Ruwais, it is suggested that one of the first actions that must be taken is to define a
number of broad environmental policies for the industrial complexes and the surrounding areas. It
must include all currently developed land, areas which may be developed at a later stage and land
or sea in the vicinity where there is any possibility that the environment might be affected. It
will be up to all of the interested parties and in particular the H.£.C. to define what should be
the broad environmental policies. In the case of Ruwais the following interest groups will wish
to be involved in the formulation of environmental policies: individual developers; the H.E.C. and
government agencies concerned with health and pollution issues on land and at sea; ADNOC;
+epresentatives of the residents of the ~_w housing development; local inhabitants.



Pollution control

Under “Baseline studies” (page 35) it is recommended that field studies should be undertaken.
These studies will indicate for existing development the nature and amount of pollutants that are
being produced by individual plants, and after analysis, may also suggest where environmental
degradation or other adverse impacts appear to be occurring. Baseline studies should also
indicate the quality of the environment in the surrounding area. The key question, however, is
what does the analysis of the baseline assessment mean? What is the relationship between
pollution being generated by an industrial complex and its effect on the surrounding environment?
Are the impacts actually or potentially detrimental to the receiving environment whether this be
land, sea or air? To answer these questions it is necessary to know whether the emissions are at
a level which is considered acceptable or whether they are excessive and whether certain standards
of acceptable quality need to be imposed.

Using evidence from the baseline studies it may be necessary, to implement procedures to
improve environmental quality. To do this it is suggested that there may be a need to have both a
short term policy and a long term policy.

The long term policy may require that certain standards and/or environmental quality
objectives are defined and mandatorily enforced relating to aspects of the environment of the
Emirates; the short term policy could be to adopt from elsewhere certain national or international
standards relating to air, water, noise, health, etc.

Two main types of pollution control exist although there are others. First, emission
standards place a limit on the amount of contaminant that an activity or facility of a given size
can emit. Whilst relatively easy to enforce it represents an insufficient condition in itself for
preserving environmental quality. Second, there are environmental quality objectives which set
the levels of pollutants not to be exceeded in a given environment and geographical location.
However, there are often problems with implementing environmental quality objectives. Based on
evidence from elsewhere, it is suggested that consideration be given to using both standards and
environmental quality objectives (E.Q.0s) in order to protect and maintain enviromental quality.

Ultimately it is recommended that certain emission and quality standards and €.Q.0s. be
developed for the Emirates. However, until this has been achieved it is suggested that use be
made of other national and international E.Q.0s and standards as a temporary measure. Annex Vi
contains details of a number of these. Specifically it is felt that the areas of greatest concern
where standards and E.Q.0s should be introduced and should relate to, are:

- air pollution;

- aqueous discharges;
- solid waste disposal;
- health;

- risk and hazard.

Once baseline evidence is available it will be possible to decide which are priority areas
for intervention on environmental grounds.

Turning specifically to Ruwais, a number o° points can be made about pollution control. First
there is the question of how environmental standards and regulations could be applied to existing
installations at the Ruwais complex in advance of any national regulations which may be
formulated. What may be required is the introduction of pollution standards in the interest of
developers, the work force and the marine and terrestrial environment. As a stop-gap measure it
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may be possible to adopt certain standards and regulations on a temporary basis that have been
adopted in other countries faced with a similar problem. In the long term however it will be
necessary to formulate, administer and enforce regulations which must be promulgated by
appropriate agencies in the Emirate Government.

Pollution controls may have to be introduced at Ruwais at two scales. First for individual
installations (N.G.L. plant, Refinery, Urea plant, etc.) and secondly for the whole of the
complex. As has already been shown one of the major environmental problems at Ruwais is that
individual developers operate their plants to conform with the standards and specifications for
items of equipment recommended by the suppliers of the equipment. This has led to a variation in
the nature and type of standards. Given the way that the complex has developed this is perhaps
inevitable. Suppliers have tended to use criteria that are in operation in their own country, or
used internationally recommended standards. What has not been happening, however, is an
environmental assessment of the potential aggregative effects of a number of quasi-independent
developments. This is now required to be undertaken as a matter of some urgency.

The role of E.I.A. in assessing new developments and major extensions to existing installations

Under “Scope and Definition of Envirommental Impact Assessment” it was suggested that one of
the major uses of environmental impact assessment is by applying it to the assessment of new
projects. It is clear that in the U.A.E. there will be a number of new major developments and at
Ruwais new installations will be established on already earmarked sites, and extensions will be
added to existing installations. It will therefore be necessary to formulate how €.I.A. could be
utilized when major developments or major extensions are being proposed. The word proposed is
emphasized because one of the major attributes of a fully structured E.I.A. system is that the
evaluation should be undertaken concurrently with the technical and economic feasibility study.
In this way alternative solutions to achieve the same desired economic results can be evaluated
as to which is considered most environmentally acceptable.

Ideally it should be the U.A.E. Government which should state when an E.I.A should be
undertaken. In practice, however, it may be some time before the Emirates agree on a policy which
requires the introduction of a mandatory system of E.I.A. for certain specified projects. It is
suggested therefore that as an interim measure the major developers who are located at Ruwais,
together with Government agencies that have responsibility for environmental matters (Ministry of
Health, and H.€E.C.) and ADNOC, agree amongst themselves the circumstances when an E.I.A. should be
undertaken. The form and content that the £.I1.A. might take are defined on page 27. Furthermore,
it is suggested that the same parties join together to establish a code of practice to conduct the
range of tasks identified. The code of practice would cover the following activities:

(i) Detail of the baseline studies that the developers agree to undertake or which are made on
their behalf.

(i1)  Mechanisms for exchanging, on a continuous basis, the data obtained.

(iii) Adoption of certain effluent standards and €.Q.0s. agreed to by the Ruwais operators in
consultation with the Ministry of Health.

(iv) Develop ongoing monitoring programmes.

INSTITUT[ONAL ARRANGEMENTS TO IMPLEMENT E.{.A. IN THE U.A.E.

In earlier sections of the mission report a number of general and specific recommendations are
made as to how E.1.A. could be developed in the U.A.E. and at Ruwais in particular. This section



of the report makes a number of recommendations as to the kind of institutional framework of
government that might be required to implement -E.I.A. and identifies some of the major tasks that

need to be undertaken.

It is recommended that the H.E.C. be encouraged to play a positive role in co-ordinating and
developing an integrated policy for the environment in the U.A.E. As it now exists, the H.E.C. is
a committee concerned with discussing and formulating broad policies for the enviromment. It is
strongly recommended that the H.E.C. establishes a technica) branch to (a) formulate and evaluate
environmental policies, (b) introduce an E.I.A. system and (c) develop effluent standards and
environmental quality objectives for the U.A.E.

There appear to be four main connected activities with which the H.E.C. should be concerned.
€ach will be considered in turn:

Environmental Policy.

Contingency plans for potential environment disasters.
- Introduction and enforcement of pollution standards.
-~ Formulation and implementation of an E.I.A. system.

Detailed explanation of these activities follow.

Environmental Policy

(a) Formulate policies for key environmental activities which, from the evidence available, are
felt to be actually or potentially damaging, such as:

- storage of hazardous materials;

- transport of hazardous materials;

- dumping of liquid and solid waste;

- the discharge of persistent pollutants;
- the use of radio-active materials.

(b) Develop a legal framework for environmental policy in the U.A.E., to cover, contingency
planning, pollution control and effluent standards, environmental quality objectives, E.I.A.,

baseline studies and monitoring.

(c) Co-operate with other Government departments to ensure that environmental issues are fully
considered in the development of their activities.

It is recommended that officials of the H.E.C. visit a number of countries where

environmental policies have been introduced, to gain first hand knowledge of the objectives and
mechanisms of a structured environmental policy.

Contingency plans for potential environmental disasters

- Formulate and co-ordinate at the most appropriate scale (national/emirate/project) a number of
contingency plans for environmental disasters. The-: might include:

- oi) spills;

- explosion, gas release, etc. in major development complexes such as Ruwais and Jebel Ali;
- fire in major industrial complexes, including jetties and in urban areas;

-~ intake of pollutants into desalination plants.
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Through the Kuwait Action Plan (KAP) the H.E.C. could seek advice from those countries that
have been faced with a major disaster to evaluate their response and consider whether contingency
plans that have been formulated elsewhere would be appropriate in Abu Dhabi or the U.A.E.

Introduction and enforcement of pollution standards

The H.E.C. could take the intitiative in developing a systematic policy towards pollution
problems in the U.A.E. Specifically it is reconmended that they be responsible for establishing:

- pollution control effluent standards, particularly for air, water, health an‘ti food;
- environmental quality objectives;

- environmentally sensitive areas in the U.A.E where strict pollution control policies
should operate (coasts, water sources, etc.).

formulation and implementation of an E.I.A. system

A nunber of different administrative structures have been used to implement E.I.A. and related
activities. In some countries, lega)l procedures have been adopted which stipulate that all

proposed projects being planned of a certain size, cost or with distinctive characteristics such
as usage of certain chemicals, should be subjected to €.I.A. In other countries, E.I.A. is a
non-legal strucuture to aid the development of more rational decision making, often as an adjunct
to land use planning systems. In some countries, the development of E.I.A. has been closely
connected with health progranmes. It is reconmended that the H.E.C. be made responsible for
developing an E.I.A. system in the U.A.E. Specific action will need to be taken on the following
topics:

(a) Development of the legal framework to introduce and implement E.I.A. This must ensure that
E.I.A. be undertaken for all major new projects, major extensions and other activities likely
to have an effect on the environment.

{b) Advising interested parties of the nature and scope of E.I.A. This will include requirements
for baseline studies and monitoring.

(c) Producing general guidelines i.e. advice notes on E.I.A. methods and procedures and produce
specific guidelines for individual project types. These will indicate the nature and form of
assessments that must be undertaken. (In conjunction with the guidelines it is suggested that
similar guidelines be produced relating to pollution. These could be of two types. First a
general guideline to be made available to all interested parties of the broad objectives and
mechanisms for introducing certain pollution standards. Second, guidelines for particular
types of pollutants, i.e. guidelines on air pollution standards, water pollution standards,
health standards, etc.).

(d) €valuating the £.1.A.'s to be produced by the developer, or a consultant to be appointed
jointly by the developer and the H.E.C., but paid for by the developer. The H.E.C. should
have power to require that additional or complimentary studies be undertaken.

(e) Developing a technical capacity and having powers to insist on the monitoring programmes which
should be introduced.

(f) Developing procedures for the scientific evaluation of environmental studies produced in the
U.A.E. Initially this may require the use of outside experts, particularly for those major
developments believed to be environmentally damaging, but ultimately the aim must be to
increase the technical capabilities within U.A.E. to carry out the work.



(g) Assembling, codifying and disseminating evisting studies which have been undertaken on aspects
of E.I.LA. in the U.A.E.

(h) Developing library facilities on procedures and methods of E.I.A. (and related matters) and
disseminating this information to all interested parties.

(i) Evaluating resources available in the U.A.E. (Government, Universities, private developers)
including laboratories and technical facilities which could be used to develop work on E.I.A.
and considering how these could be improved.

(j) Establishing an environmental data bank. This could be used by the H.E.C. in cirrying out
their activities and would also be made accessible to all interested parties.

Several of the recommendations outlined above could only be implemented by the H.E.C. if a
legal framework were created. However, much useful experience could be gained in developing
E.I.A. by the H.E.C. if the concept of codes of practice for the Ruwais Industrial Complex was
implemented. It would indicate how a non-mandatory system could work and this would be a useful
input when legal frameworks are being formulated.

in order to achieve the above objectives for implementing E.I.A., it is suggested that the
following staff resources and facilities would be required:

Staff

A staff of between 4 and 6 should be appointed to form the core of the scientific branch of
the H.E.C. The chief should be a senior environmental scientist with wide experience of
E.I.A. and other staff could include:

(1) an ecologist,

(2) a marine biologist,

(3) a pollution expert,

(4) a health expert/sanitary engineer,
(5) a land use planner/social scientist.

Facilities

The main facilities required will be a laboratory and associated technical staff.

THE FORMATION OF ADMINISTRATIVE STRUCTURE WITHIN ADNOC
TO MEET THE COMPANY'S ENVIRONMENTAL RESPONSIBILITY

There is clearly a deep and growing concern in ADNOC and its associated companies about
environmental matters. Many of the officials are committed to maintaining and improving the
quality of the environment and it is suggested that ADNOC, because of their resources and
influence, have a key role to play in the development of E.I.A., not only within the Company, but
also by their example in the Emirates as a whole.

In the short term, i.e. during the period when a long-term environmental policy is being
formulated, it is suggested that there are three distinct activities which ADNOC s*.ould consider
in establishing an environmentally sound basis for major projects. These are:

(V) A pre-construction E.I.A., which should be fully integrated with the overall design, and
associated pre-project environmental investigation including the setting up of baseline
studies.
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(ii) Monitoring and review of environmental impacts during construction. This could be done by
appointing an ecologist or environmental scientist who would be attached to the project
engineering team and who would report directly to the General Manager and to the
appropriate Division of ADNOC. He would comment on environmental matters on a day to day
basis, help establish baseline studies and assist in planning and preparing the post
project monitoring programme.

(iii) Monitor the performance of the installation when it is operational and provide any
information required by an independent review body (in this case the H.E.C).

It is realized that in the construction of projects ADNOC has a special relationship with
contractors and consultants who have responsibility for project design, development and
commissioning. This would mean that arrangements would have to be made concerning the appointment
of an ecologist or environmental scientist, but the purpose would be to make an arrangement
whereby independent scientific assessment of the likely environmental effects of projects can be
supplied to ADNOC.

In the longer term it is suggested that ADNOC consider restructuring their administrative
arrangements for handling environmental matters. At the present time within ADNOC, and companies
in which they have an interest, a number of people have responsibility for certain individual
environmental topics. This could lead to lack of co-ordination, which could make it difficult to
operate a fully intergrated environmental policy. An alternate possibility would be to appoint a
full time staff comprising qualified environmental scientists covering a number of disciplines.
They could be located in the most appropriate existing division of ADNOC and be responsible to the
Department Head.

Alternatively, it is suggested that ADNOC consider establishing an Environmental Coordination
Centre (ECC) within their organization, to be headed by a senior environmental scientist, who
would co-operate with the needs to divisions and report directly to be General Manager of AONOC.

The functions of the full time environment section or the ECC could be as follows:

(i) Formulate broad environmental policies within ADNOC in the interest of the company and as
an example to the U_A_E.

(i1) - Coordinate the environmental policies of those companies in which ADNOC has an interest so
as to introduce more integrated environmental policies.

(11i) Establish laboratory facilities to allow baseline studies, monitoring and other
environmental assessment to be undertaken.

(iv) Evaluate all major proposals for which ADNOC is directly responsible or associated, to
ensure that environmental considerations are taken into account at the project design
stage and that environmental standards are maintained during construction and operation of
the plant.

(v) For those development sites where ADNOC is located, or where associated companies are
located, i.e. Ruwais, to act as coordinator in formulating policies for the environment.
This might include the development of codes of practice and contingency plans for fire,
safety, risk and hazard, pollution (air, water, noise) and social impacts.

(vi) Assist the H.E.C. and its technical branch in the development of E.I.A. and sound
environmental policies in the U.A.E.

(vii) Codify all environmental studies undertaken by ADNOC and associated companies so as to
avoid duplication of effort. Make this information available to all interested parties
and where necessary produce, or commission, environmental studies on topics for which
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Several major international o1l companies have now established Environmental Coordination
Centres and all the evidence suggests that they are not only leading to sound environmental
policies but also facilitating better working relationships within the company and with outside
organizations such as United Nations Agencies. It is therefore recommended that officials of
ADNOC visit a number of Environmental Coordination Centres to consider whether such a Centre might
be created in their own company.

EDUCATION AND TRAINING IN E.L.A.

It is clear that at the present time there is a shortage of trained manpower both to conduct
E.I.LA. in Abu Dhabi Government departments and in ADNOC. It is therefore recommended that a
number of activities be introduced for the education and training of personnel. Without this
training many of the recommendations concerning E.I.A. and pollution control could not be
implemented. Training could be of two forms which are not mutually exclusive.

Training in Abu Dhabi

It is proposed that a short course on the objectives and scope of £E.1.A. be mounted for senior
administrators in Government and industry.

A more intensive course on the practical aspects of undertaking E.I.A and pollution control
should be initiated. It would be specifically for the technical officers in the proposed H.E.C.
technical branch, Government and oil industry and would concentrate on the practical aspects of
E.I.A. and pollution methods.

Through the KAP, co-operate with other States in the region in holding a workshop to discuss
how E.I.A methods and procedures could be developed in Abu Dhabi and the KAP Region to the mutual
benefit of all.

Training outside Abu Dhabi

Although in setting up environmental organizations in Government and industry, it may be
necessary to bring in expertise initially, potential future employees of the H.E.C. technical
branch and officials of ADNOC who will become involved in E.I.A. and pollution control should be
encouraged to:

() be placed term placement in organizations conducting E.I.A and pollution control so as to
gain practical experience of the workings of the system;

(i) attend interpational conferences and workshops on E€.I.A. and pollution control so as to
broaden their understanding and knowledge of the scope and objectives of the subject.
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UNEP/IMD MISSION SCHEDULE

Oate Activity Contacts
Sunday 22.3.81 Arrived Abu Dhabi
Monday 23.3.8) a.m Formal introductory meeting at ADNOC Head Office fr. AR, Nouar - Director, E & P, ADNOC
followed by technical working meeting. fr. A. Al Zaidan - Acting Coordinator of
Kweait Action Plan
Dr. 8. Clark - UNeEP
Dr. P. Driver - Imo -
fir. A. Rabie - Ninistry of Health (UAE)
Capt. R, Fouillet - ZADCD
Capt. P.Puijpe - GASCD
Capt. M. Cooper - ADPPOC
Capt. H. Shareef - ADNOC
Mr. 1. Tarbouche - ADNOC
. A, Mustafa - ADNOC
fr. R Ali - ADNOC
Mr.H.Schoonderbeek - ADNOC (FOD)
p.m Horking lunch at Intercontinental Hotel
Tuesday 24.3.81 Review of site plans and various consultants® Mr. T. Tarbouche and Capt. H. Shareef
reports at ADNOC H.Q.
Wednesday 25.3.81 . e
Thursday  26.3.81 a.m - -
p.m Meeting with GASCO marine Staff Capt. R. Moreton (Marine Supt.) and Capt.
P. Puijpe (Asst. Marine Supt.).
Friday 21.3.81 a.m Continved review of data at ADNOC H.Q. Mr. A. Mustafa (ADNOC)
p.m Depart by road to Ruwais/Jebel Ohanna
Saturday 28.3.81 a.m Visit Ruwais Refinery construction site Mr. A. Mustafa (ADNOC
p.m Visit GASCO plant at ‘gas-in’ Mr. W. Jones (GASCO)
Visit ADNOC Ruwais loading jetty Capt. R. Puijpe (GASCO)
Sunday 29.3.81 a.m Visit Jebel Dhanna Harbour Capt. M. Cooper (ADPPOC)
Visit Ruwais housing complex
p.m Depart by road for Abu Dhabi Mr. A. mustafa (ADNOC)
Monday 30.3.8) a.m Visit ADNOC refinery at Um EY Nar Mr. A, Mustafa (ADNOC!

Visit ADNOC chlor-alkali plant at Um E) Nar
p.m Visit Power and Desalination Plant at Um E1 Nar




ANNEX | (contd.)

Oate Activity Contacts
Tuesday  31.3.81 vVisit Zirku Island Capt. H. Shareef (ADNOC)
Capt. A. Ducelier (ZADCO)
Capt. Poncet (ZADCO)
M. G. Bureau (ZADCO)
Wednesday 1.4.81 Visit Oubai Aluminium Co., Jebel Ali Mr. A. Rabie (Ministry of Health),
Mr. A. Tarbouche (ADNOC)
M. R Bailey, Dr. P. Cook and M. E. Adkins
Visit DUGAS, Jebel Ali Mr. Morimoto
visit Guif Extensions, Jebel Ali
Visit Power and Desalination Plant, Jebel Ali . Kim
Visit Jebel Ali Port Authority Mr. George
Thursday 2.4.81 a.m Visit Oubai Petroleum Campany Mr.T. Tarbouche (ADNOC), Mr. Prince
Yisit Port Rashid Capt. M. Scott
p.m Meeting with Dubai Municipality Mr. Hassan Mohammed, Mr.D. B8el) and other
Depart for Aby Dhabi by road Municipality officials.
Friday 3.4.81 Write summary report
Saturday 4.4.81 Wirite susmary report
Mission receiption at Abu Dhabi Hilton
Sunday 5.4.081 a.m Write summary report

p.m Debriefing meeting at ADNOC H_Q.
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ANNEX 11

ORAFT BRIEF FOR AN ENVIRONMENTAL IMPACT ASSESSMENT (E£.1.A)
STUDY OF A MULTI-PURPOSE WATER SCHEME

Preamble

The brief proposes the main factors that should be taken into account by a group referred to
as the ASSESSORS in preparing an E.I.A. of a multi-purpose water scheme. Throughout this the
brief term "the Scheme” is used for convenience. It suggests the form that the E.I.A. might take
together with a proposal on the methodology that could be adopted to undertake the study.

Background to the Study

Background information on the following topics will be required:

(1)

(i)

(iii)

(iv)

A brief description of the current proposals for the Scheme and a summary of how these
have evolved.

Details of the studies that have already been completed in the areas contained in these
studies will be made available to the assessors and it should be indicated where these

studies may be seen. A list of all available studies should be included as an Annex.

A statement of the various components that comprise the Scheme (dams, reservoirs, water
transfer, irrigation, etc.).

Information on the scope, content and status of other studies which are to be commissioned
on the Scheme. It should be noted that the E.I.A will be a parallel study to technical,
feasibility and economic studies and each study must take into account the findings of
other parallel work.

Objectives of the E.I.A.

The E.1.A. of the proposed Scheme will have five major objectives:

()

(ii)

Gin)

To identify and describe, in as quantified a manner as possible, those aspects of the
environment which will be affected by the various components of the Scheme (dams,
reservoirs, waters, transfer, etc.) and the Scheme in total.

To analyse the effects that the various components of the Scheme, and the Scheme in total,
would have on the enviromment, including negative and positive impacts, direct and
indirect impacts, short and long term effects. The specific ways that the project
proposals will minimize adverse impacts and maximize positive effects must be indicated.

To describe alternatives to the proposed Scheme, or parts of the Scheme, which would
achieve the same results. The environmental impacts of these alternative proposals should
be indicated and compared.
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(iv) To co-ordinate the E.I.A. with any other studies being undertaken, i.e. engineering,
technical and economic studies, and to undertake the study in the same peiriod. To make the
results of the E.I.A. study available to all other interested parties so that the findings
can, if necessary, be used to modify proposals, assess alternatives and derive solutions
which are compatible from a socio/economic and environmental point of view.

(v) To encourage active participation by all interested parties, including the public, in as
positive a manner as possible.

Form of the E.I.A. Study

It is suggested that the following form be adopted for the £.I.A. study.
Introduction

(a)  Purpose of E.I.A. study
(b) Scope of £E.1.A. study
(c) Contents of E.I.A. study

Description of the Scheme

(a) Type of Scheme
(b) Location
(c) Description of the Scheme

Description of the Environment

A brief, but clear, description should be given of the environmental resources which will be
perfected by the Scheme.

The 1list that follows should be thought as a check-list of factors which should be
described. Some of the factors may not be relevant, whilst additional ones may need to be taken
into account. Areas where the various components of the Scheme will be located together with the
area covered by the total Scheme, should be described. For convenience existing environmental
resources could be described under the following headings:

Physical Resources

Water Surface Water Hydrology Quality
Ground Water Hydrology Quality

Air Climate Air Quality

Land Soils Fertility Erosion Seismology Minerals

Ecological Resources

Aquatic Fisheries Aquatic biology
Terrestrial Forests Flora Fauna
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Human Resources

HWater Water supply flood control/drainage
Transportation Road/rail

Agricul ture Agriculture development Agquaculture Irrigation
Power Generation Transmision

Population + Settlements

Employment

Land Use

Quality of life

Social/Health Public health Public safety Social Structure
Cultural Archaeological Historical Cultural values
Visual/Amenity

Environmental Impact Assessment of the Scheme - Methods

In assessing the impact of the Scheme, the Assessors should use an assessment method, or
methods, which deal with the relations between components of environmental and social systems and
between these two types of systems. Impacts, therefore, should be traced throughout individual
systems and across systems. The number of ramifications considered for a primary impact (for
example the effects of dam impoundment on fish numbers and hence fishing communities) will depend
on the importance of the individua)l linkages and will be left to the professional judgement of the
Assessors. All important links between initial effects caused by a project action, such as
channelization and a final impact, for example loss of fishing income, should be analysed.

The Assessors should have descretion in choosing the most suitable method to show impacts
(matrices, networks, quantitative methods, overlays, models, etc), but it is suggested that they
should not use a method which involves weighting and aggregation of impacts to produce composite
score incorporating the scores of all impacts. Results from the assessment should be presented in
a tabular format with accompanying summaries.

Tables should be constructed for individual components of the total Scheme, that is, for
reservoirs, irrigation schemes and means of water transfer etc. All impacts identified should be
included, but especially significant beneficial and adverse impacts should be given more detailed
treatment. In the tabular format a number of features should be discussed, whenever appropriate,
for each impact. These features are:

(a) The probability of particular impacts occurring, including if possible some quantified
estimates.

(b) Impacts with low probability of occurrence, but with potentially serious consequences.

(c) For all impacts, especially those considered to be significantly deleterious, appropriate
mitigating measures should be discussed, for example creation of new habitats to replace
those likely to be destroyed. Also, design changes which can minimize harmful impacts
should be identified, e.g. to minimize pollution and increase standards of public health.
If there were to be no mitigating measures, this should be stated. For all mitigating
actions some estimate of the extent to which damage will be minimized should be provided.
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(d) Al impacts should be screened to determine whether there are any small scale changes, which
may cause major disruption in environmental thresholds. Such impacts should be identified
and their consequences discussed.

(e) Appropriate monitoring schemes for particular impacts or categories of impacts should be
identified. Those environmental and social components which may indicate the state of
larger systems should be identified. Monitoring schemes should be related to these factors
which will give an indication of harmful changes in system quality in order to ensure that
action can be taken to ameliorate them.

(f) For all impacts an indication must be given of their nature by indicating one or more of the
appropriate characteristics from the 1ist belou:

- beneficial and/or adverse

-~ short term and/or long term

- reversible and/or irreversible

- local and/or strategic (regional/national)

The Assessors should identify and describe the differential distribution of social and
economic impacts among different social groups and communities. They should examine the
distribution of all such impacts between different social categories within a community and also
between separate communities.

The analyses of impacts should constitute the main report. Specific techniques used to
predict particular impacts, for example, water quality in different areas covered by the Scheme,
should be omitted from the report of impacts. Instead they should be contained in supporting
documents, accompanied by appropriate bibliographic references. Also, background information on
the area to be affected should be minimized in the report of impacts. Discussion of impacts,
which is the major objective of the study, should not be embedded in a mass of background data.

Components of the Scheme

In assessing impacts, the following components of the Scheme will need to be considered:

(a) Individual dams and reservoirs.

(b) Downstream effects.

(c) Power generation.

(d) Irrigation schemes.

(e) Water transfer.

(f) Mixing of water from different catchment areas.
(g) Underground abstraction.

Some of the impacts which may be expected from the components identified in paragraph 17 are
listed below. They must be considered to the extent that they are applicable but other relevant
impacts which become apparent must also be included. The list of expected impacts has been drawn
up with components (a), (b) and (c) in mind although some of the impacts may also apply to (d),
(e), (f) and (g). Additionai impacts which may need to be considered for components (d), (e), (f)
and (g) follow the main list. A1l impacts should be related to the existing environmental
situation which already will have been described.
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Physical Resources

Surface water-hydrology
Impact of the Scheme on hydrological regime. Effect of the Scheme on mass water balance.

Surface water-quality

Water quality after construction of dams. In reservoirs and all rivers in both catchment
areas. Effect of storage on physical parameters, dissolved mineral constituents, biological
parameters and appropriate pollution parameters.

Ground water

Impact of the Scheme on ground water quality/quantity in reservoir vicinity, downstream and
rivers.

Soils
Impact of the Scheme on soil erosion in the watersheds.

Sediments and erosion

Estimate of sediments likely to accumulate in reservoirs, how this will be minimized and
possible protective measures such as forestry. ODownstream erosion due to scouring.

Air pollution
Assessment of any air pollution which may be created.
Climate

Assessment of any possible changes in microclimate. Likely effect on insect/pest densities.

Land: (see irrigation section below)

Ecological Resources

Aquatic - fisheries

Impact of reservoirs and water transfer on existing fisheries (commercial or recreation).
Expected new fisheries situation in (a) reservoirs, (b) downstream, (c) deltas, (d) rivers. To

what extent can the Scheme improve the overall quality and the ecosystem?

Aquatic biology

Expected new ecology in (a) reservoirs, (b) rivers, (c) deltas. Preventive measures and
monitoring systems of change to the aquatic ecosystem.
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Terrestrial ecosystems
- Wildlife: Impact of the Scheme on wildlife

- Fauna/flora: Impact of the Scheme on flora and fauna. New resources that could be
created (i.e. wildlife reserves, etc.). Ecological impacts from habitat destruction.

- Forests: Impact of the Scheme on inundating forests.

- Reservoir ecology: Describe anticipated environment in any new reservoir created (i.e.
fisheries, wildlife, physical and chemical properties, sanitation control on bank and
reservoir, nature of drawdown, weeds, etc.).

Human Resources

Water

Impact of the Scheme on improving availability of water supply at national, regional and
local level. To what extent will changed water regime affect water supply, particularly

downstream on rivers and deltas?
Flood control/drainage
To what extent will the Scheme, directly or indirectly, assist flood control?
Transportation

Impact of the Scheme on existing transport system in the affected area.
Effect of changes proposed.

Agriculture: (see section below on irrigated land).
Aquacul ture

Potential impact of the Scheme on any actual or planned aquaculture either in reservoirs,
rivers or deltas. :

Power

Link to technical/feasibility study but assess impact of the Scheme on rural electrification
and also impact of transmission lines.

Population + settlements

Impact of the Scheme on settlement patterns and population distribution resettlement
proposals and their impact on those who may be inundate' by reservoirs.

Employment

Impact of the Scheme on local employment structure. Will recruitment of workers adversely
affect any local industry?
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Land-use

Effect of the Scheme on existing land use systems and future land use.

Quality of Life

Public Health

Expected impact of the Scheme in altering hazards of water-orientated diseases and any
proposed corrective measures. Plans for provision of minimum community sanitation facilities in
any new settlement to be located around the reservoirs, to enhance village living and to minimize
water pollution. Identify any other public health/sanitation problem including effects of an
influx of labour on health of labour force and local population.

Public safety
Hazard expected to occur during the period of dam construction and during normal period of
operation. Preventive measures proposed and how this will link to settlement policy and existing

distribution of population. Impact of dam burst from earthquake or other events. Likelihood of
dam causing earthquakes.

Social structure

Social impacts from influx of a. large number of mostly male construction workers. Effects
of workforce on infrastructure and social service provision. Impact of temporary accommodation.

Culture

Assess the impact of the Scheme on existing archaeological, historical and cultural
features. To what extent, and in what way could a corrective programme for salvaging or
preserving these features be incorporated?

Visual/amenity

Visual impact of the Scheme and any mitigating actions required to reduce visual intrusion
in high amenity areas.

For the following components of the Scheme additional impacts may need to be considered
together with any others that become apparent during the assessment process.

Irrigation schemes

(i) Estimated impact of the Scheme on types and amount of crops to be produced, the resulting
increase in food production and effects on diet and nutrition.

{«1)  The effect of plans for the training of farmers to a’just to irrigated farming.

(ii1) The impact of plans for distribution and use of irrigation water and whether it will be
made available in an economic and reliable manner.
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(iv) Assessment of the impact of drainage schemes and their adequacy in preventing soil water
logging, prevention of alkalinity and salinity build-up, and in saline soil areas
prevention in bringing ground salt to the surface.

(v) Review of water/soil quality parameters to ensure their continuing irrigation will not
Jead to loss in soil fertility.

(vi) Effect of the impact of return flows of irrigation drainage on river water salinity, and
plans for re-use of return flows.

(vii) Use of the Irrigation System as a source of drinking water, for industrial development,
for fishing, as a lubricant for liquid waste disposal or for other purposes.

(viii) Potential for agro-industrial development and its impact.

(ix) Impact of run-off from farmming areas containing residues of fertilizers and toxic
chemicals on stream ecology, and effects of toxic chemicals on terrestrial wildlife.

Water transfer

The transfer of water from one drainage basin to another may affect both basins. The
impacts of removing water from a basin should be assessed, particularly in relation to
characteristics of the water and the quality of water remaining. The implications of changes in
water characteristics and quantity for flora and fauna, industrial use, domestic use and
agricultural use should be investigated. Also, the effects on tourism should be described. In
particular changes in delta ecosystems, dependent in part, on water from a basin should be
investigated. Changes in delta ecosystems could result from alteration in silting patterns,
nutrient balance and salt water intrusion caused by changes in fresh water flow. The effects of
channel collectors should be considered in relation to erosion, flooding potential and resource
sterilization (minerals, sand and gravel etc.).

The effect of building pipelines should be considered. In the case of the various
alternative proposals for an underground pipeline from one basin to another, an attempt must be
made to decide on environmental grounds which route would be least harmful (i.e. to reduce
drainage disruption and habitat destruction). The implications of restricting development over,
and in the vicinity of, the pipeline must be considered. Implications of the impact of building
pipelines on the surface in connection with the irrigation scheme must also be evaluated (habitat
destruction, severance, bursts, visual impact in high amenity areas, (etc.).

Mixing of water from different watersheds

(i) Differences, if any, between the characteristics of different watersheds, should be
described. Such physio-chemical and biological features as pH, BOD, TOC, dissolved oxygen,
suspended solids, hardness, pollutants, temperature and trace metals should be included in
the description.

(ii) If differences were found to exist the effects of water mixing on aquatic flora and fauna
should be investigated. The effects of potentiation and synergism should be included in the
assessment.
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The effects of mixed water on downstream uses, such as irrigation, drinking and farming
should be described.

As well as examining the effects of mixing, the Assessors should ascertain whether mixing
will result in the introduction of flora and fauna not present in the receiving water. If
so, the effects of such an event should be discussed.

In the context of examining the effects of mixing, the impacts of increased flow should be
investigated. Increased flow may lead to a disruption of silting patterns downstream. The
effects of any such changes on wildlife habitats, fishing and communications should be
described. Should the silting patterns in a deltaic area be disrupted special attention
should be directed to any effects.

Underground abstraction

()

(ii)

(i)

(iv)

Final

The effects of increased abstraction should be discussed especially:

Changes in level of water table.

Effects of this on habitats such as marshes.

Possibility of salt water intrusion or intrusion of other waters with different
physio-chemical characteristics. The effects of such mixing on irrigation, drinking water

and thus health, and dependent habitats should be evaluated.

Likelihood of landslides and erosion.

Issues Report

A Final Issues Report should be prepared which summarises and interprets the findings of the

Environmental Impact Assessment. The report should stress the main impacts which have been
identified but it should also contain an analysis of the following items:

(i)

(ii)

(iiv)

mitigation of adverse impacts

Where a potentially adverse impact has been identified, consideration should be given as to
how it can be minimized or mitigated. This may necessitate the proposal of alternative
courses of action.

Improvement of the environment

Any major beneficial impacts of the Scheme should be identified and it should be suggested
how these should be maximized to enhance the overall quality of the environment.

Monitoring

A system of monitoring and continued evaluation of the adverse and beneficial impacts of the
Scheme should be considered and how any monitoring scheme adopted could be implemented.
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In sum, the Final Issues Report should be thought of as a summary and conclusion statement
on the E.I.A. of the Scheme. It should review the gains and losses to the environment which will
result from the Scheme. Next it should explain how any necessary adverse effects will be
minimized or offset or compensated for. Finally, it will indicate the provisions for follow-up
surveillance and monitoring.

It is recommended that the Final Issues Report be produced in such a way that it is
essentially a complete and understandable document in itself. In this way it could be distributed
to Ministries, other Government agencies, specialists and the general public for purposes of

public participation who would have access to the more detailed documentation should they so
desire.
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ANNEX 111
BRIEF FOR A PROJECT SPECIFICATION

REPORT AS USED IN THE U.K.

A Project Specification Report will assist the Planning Authority obtain information on the character-
istics of a proposed development. A brief should be issued to » prospective developer, and it should
specify the technical information that should be supplied with the planning application.

INTRODUCTION TO DEVELOPER

Your proposed development is on such a scale that it may have profound implications for the future of this area.
Considerable information is needed 10 process your application. It is essential that this information is provided to
permit the planning authotity 10 assess the effects of the development on the site and surrounding area.

Unnecessary delay in processing your application will be avoided if the information required 1o make a detailed
appraisal is provided at an early stage. The information should be as accurate as possible 10 minimise the time taken to

seach a decision.

The information should be submined in the form of a Project Specification Report which should be structured on the
basis of all the sections covered by the following brief. Each section should contain both a delailed explanation of the
1echnical data provided and also a statement of the sources from which the data are derived.

At the discretion of the planning authority, selected information may be circulated in confidence 1o any statutory or
advisory organisations which the planning authority considers has expertise capable of contributing 1o an objective

appraisal of your proposed development.

The onus is on the applicant 10 ensure that all information concerning the development is provided so that an objective
and balanced appraisal of the proposal can be carried out. A Project Specification Report with insufficient information
may be returned to the applicant for further completion and this will cause delay.

A1 GENERAL

DEVELOPER AGENT SUBMITTING APPLICATION

N MO e e eeananan NaMB o iiiititiiriiamcscscaeccnscoannacsnssnssssnssoncanne
ADAISS ..o e eeaas ADGIESS oo eeeeanmnaneneenaeaanaanarnaeaansnnenns
PRONE et eeaeas PROME oo eeeeeeeeeevassnsenmnssnasansenaannsesnnserans

Piopossd development e emaaan

DEVEIOPIMBNT SIE@  oeooiiiiiieiiee o oeeceoe e oo e e e e e e eeemeemmeesstasmeameamsaseasnssssertnsnnens e aoaeeetietasarseennnsnaaran

A2 DETAILS OF THE PROPOSED PLARNT AND ITS PROCESSES

Please p:ovide details of :

a The background of the company.

b Experience in the panicular indusinial field 1o vhich the proposed development relates.
Pzniners and subsidiary company linkages.

Similar installations cutrently in ope:ation of which the company has knowledge.

In 2ddition please provide full details of :

e The manufacturina brocecses 1o be used.

[- N, ]
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If tuture development phases are envisaged then indicate :
9 .When these are likely 10 occur.
h Projecied producuion capacities of the plant at these difierent phases

A3 THE CHOICE OF A SITE FOR THE PLANT

a Please submit a list of all the alternative locations throughout the UK which were considered by the company.
b Please indicate on 1:25 000 scale OS maps all sites considered :

i Within the district, region or county where the planning application is being submitted.

ii Within any adjacent region or county.

The essential siting criteria which must be achieved tor the development to take place should be listed with as much
detailed comment as possible. Some indication should be given as to why each parnticular site was eliminated in making
a decision on the preterred site. -

A4 PHYSICAL CHARACTERISTICS OF APPLICATION SITE

A4.1 Land requirements
Please provide on separate OS 1:2500 maps (or by means of a series of overlays) details of :

The minimum area of land necessary for the current development.

The area of the application if ditferent from (a).

The area for each additional phase of development if known.

The total area of land owned by the applicant or subsidiary companies on or in the vicinity of the proposed

site.

e The total area of leasehold by the applicant or subsidiary companies on or in the vicinity of the proposed
site, ’

f The total area of any options held by the applicant or subsidiary companies on or in the vicinity of the

proposed site.

Qo oo

In each instance clearly indicate the area in hectares.

A4.2 Site utilisation
Please complete the table below to provide details of all proposed major buildings and structures. See notes for details
of specific terms used in the table.

Type of No.
Land use building/ on Height Width Length Base Load
structure site diameter

Processing/
manufacturing

Storage

Office/administrative

Car parking

Others
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Notes

Base diameter Univ appues 1o CHCLIar Situctures. ©.g. Coonng towers, storaae tanks, hare stacxs. ¢:c

toad Is the wergnt beanng tactor wlhuch eacn type of building or structure places on the underiying:
qeological suu-straw:

Sturace VWnere unaergrouno storage 1s envisaged additional intormation should ve provideo on ti
aistance between caverns, the volume of each cavern and the levet ot the crown of the roof o!
each caverr.

Type Helates to the function of a building not its design or coloutation

In comunction with this table pleasc provide a layout plan at 1: 1250 or 1: 2500 scale showing :

a The boundanes of the land to which the applicauon relates, and the existing and proposed layout of the

site including any proposed division of the land into plots.

b The position of all existing buildings (including those on land immediately adjoining the site) and all

proposed buildings. major installations, roads. perimeter fences, pylons and footpaths (distinguishing
existing from proposed), indicatung the ground fioor level of all proposed buildings and the levels and
widtis of all proposed road:.

c The proposed use of each building and of any land not being buiit upon.
Approximate proposed land surface contours at suitable intervals.

e The position and width ot ali means of access to roads, distinguishing between existing, alteration to
existing, and proposced new access.

f Any trees or natural features to be retained and those to be removed.

The facilities for the parking of cars belonging to employees and their visitors.
f Facilities {for parking of other vehicles using the site.

i A selection of photomontages showing the proposed development superimposed on the existing landscape
from different angles and viewpoints.
k Specific landscaping proposals to be undertaken to help relate the development to its surroundings. These

proposals should be supplemented with an appropriate written statement.

A4.3 Marine site characteristics:
applicable to coastal or estuarine installations
Please provide the following information when development at a coastal or estuarine site is proposed.

a A general layout plan at 1: 1250 or 1: 2500 scale showing all instaliations to be developed below the high
water mark and/or on the coastal edge.

b Details of any proposed dredging operations. This should include a map showing all areas to be dredged,
the quanitity of materia! to be removed, the duration of dredging operations, and the place and method of
cisposal.

c Details of the maximum length, draught and beam of the types of vessel that will be using the berthing
facilities. )

d Number of berths and the appropriate deadweight tonnage of each.

e Maximum number of vesscls using berthing facilities (simulianeously or over a period of time).

f The maximum depth of water required for channels and berthing facilities.

g Details of any proposed modifications to the shoreline.

A5 EMPLOYMENT CHARACTERISTICS
Pieasz provide information on the following aspects of the proposed projzct’'s employment characteristics. 1f work is
10 be undertaken by subcontractors, please ensure that they supply the information necessary to complete subsections

A5.1 and A5.2.

AS.1 During the construction phase

a How long will the construction phase be ? -—— months
b \What is the envisaged monthly (or approximate monthly) level of employment on the project during
construction ? Each box below represents one month.
Month
1 2 3 4 5 6 7 8 9 10 11 12

13 14 15 16 17 18 19 20 21 22 23 24

25 26 27 28 29 30 31 32 33 34 35 36
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P Pieas® 1incicate tie enwisaqed structure of the peax construction (abour forco in the torm ! tise table butoy.,
10 covet au eMpivvees bv occupauoun group, €.0. management, brickiayers, goneral ladourers, e:..
Occupation aloup Mate temale Total
Grand totai:
d Please indicate vvhat peicentage of the labour requirements in each occupation group that it is hoped will be

drawn trorn:
i The disinct where the ptanning application is being submitted.
ii  The region or county in which the district is situatec.
il Any rea:on or county adjacent to that specified in (ii).
e Will the worx require skilled tabour ? If so, give details of these in terms of types and numpers required.

1 Will the workforce require training ? If so, please indicate whether it is proposad to institute company training
schemes or use local education facilities.

g How many shif:s per day are envisaged ? —— shifis

h Will the numbe: cf workers in each shift be the same ? Piease give details.

AS5.2 When the development is operational
a Please indicate the envisaged occupation groups of the workforce in the form of the table below. All
categories of labour should be included, e.g. management, machine operators, general labourers, etc.

Occupation group Male Female i Total

Grand totals

b Please indicate what percentage of the labour requirements in each occupation group that it is hoped will be
drawn from:
i The district where the planning application is being submitted.
ii The region or county in which the district is situated.
ti  Any region or county adjacent to that specified in (ii).

c Will the work require skilled labour ? If so, give details of these in terms of type and numbers required.

d Will the workforce require training ? 1f so, please indicate whether it is proposed to institute company training
schemes or usa local education facilities.

e What proportion of the workforce would be preferred in the following age groups ? Please indicate in the

form ¢! the table below.

Age Percentage

structure Male Female
16 t0 19

2010 24

251to0 29

301039

40 to 49

50 10 59

Over 60

f How many shifts per day are envisaged ? —— Shifts
g Nill the number of workers in each shift be the same ? Please give details.

A6 FINANCIAL CHARACTERISTICS

Please indizz:2 the anticipated total annual expenditure on labour at present prices.

a During construction.

b During first fully opzrational year.

Plcase indicz:e in the form of the t1ables the anticipated average annual income per head at presant prices within the

s

r=d previously.

occupation gIoups S5t

During const:uction

Occupation group Male Female
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Durin first lutty operational year

Uccupauon group *Mule temale

Please indicate in the form of tna tables beiow details of the value at present prices and quantity of all materials and
equipment required for the proposed developmer:. ’

Inputs during construction

tnputs* Source ot raw materials (%)
Adjacent
Major inputs Quantity Annual County} counties
required requircd expenditure or . or Nationa! internationa!

region regions

Note

*Raw material inputs during construction and operational phases includes semi-finished products such as stee!
pipes as well as basic mazierials such as alumina, sand and aggregates.

{County applies to the county administrative areas in England. Region applies to Scotland. Adjacent counties or
regions includes all those bordering the county or region in which the development is proposed. National includes all
other parts of the United Kingdom, excluding those already accounted for by the “county or region” or “adjacent
counties or regions’ categories. International incorporates any remaining trade.

Inputs when operational

inputs : Source of raw materials (%)
Adjacent
Major inputs Quantity Expenditura during County counties
required required first fully or or National International
operational year region regions

Please indicato in the form of the table below destinations of major outputs.

Qutputs when operational

Outputs Destination of products (%)
Adjacent
County counties
Major product outputs or or National International

region regions

\Vhat local sources of raw materials are being considered 10 meet construction and processing requirements ? \here
applicable, specific site locations, and the type of material to be extracted, should bs indicated on a 1:25 003 scale
0S base map.

A7 SITE PREPARATION

Whe:e carthwork operaiions and vegetation clezrance are intendad for siie preparation and lzvelling, details shou!d be
given of the amount of mzierial that will be depcsited off-site. Specific site Jocations for dep2sition should be indicated
on a 1:25 000 scale OS base rmap.

. T2 L o n af ntan amdAd
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A8 INFRASTRUCTURE REQUIREAENTS

AB.1 Transport reaurrement:
Pioasc indicate 1n the form of the tables below the vanous transportation needs of tie proposa..

Dunng construction

Transport mode : by roaa

Frequency Frequency
Input: Average vchicle i.e. vehicle:. Maximum vehicle i.e. vehicles
foad (metnc tons) por unit ime load (metric tons) per unit ume

Similar tables should be constructed and discussed for rail and water {sea, canals and rivers) modes.
Please give separately, specific details of the likely means of transport to be used by employees.

When operational

Transport mode : by road

Frequency Frequency
Inputs Average vehicle i.e. vehicles Maximum vehicle i.e. vehicles
load (metric tons) per unit time load (metric tons) per unit time

Similar tables should be constructed and discussed for rail and water (sea, canals and rivers) modes.
Please give separaiely, specific deiails of the likely means of transport to be used by employees.

Outputs when operational

Transport mode : by road

Frequency Frequency
Outputs Avetage vehicle i.e. vehicles Naximum vehicle i.e. vehicles
load (metiic tons) per unit time load (metric tons) per unit time

Simitar tables should be constructed and discussed for rail and water (sca2, canals and rivers) modes,

Where materials are to be brought by rail siate whether a rail link and sidings will be required and indicate the preferred
roules and all alternative routes considered on a 1:25 000 scale OS Las2 map.

Where a pipeline link or links are required please indicate the preferred route(s) and all alternative routes considzred
on a 1:25000 scalz OS map and give full dztails of size, type of use and number of pipelines. Also, plcas2 supply
dats on the maxirnum throughput capacity of cach pipeline and deiails of pipelaying operations.,

VWhere materials are 10 be brought by air state vwheiher a landing strip or Eelicopier landing site will be reguiced and
indicate the prefernred site and ali alternative sites considered on a 1:25 009 scale OS base map.

AB8.2 Water demand

P Lt 3l " el M. . _faL_ a.ws. & s R I i tad e vvrne nf
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During construction ‘
Average Peak Average % Source Typet
demand demand quantity figure®
Purpose (litres daily)  (litres daily) recycled
Domestic Public
' Private
Processing Public
. Private
Cooling Public
Private
Total Public
: Private

*Please indicate what proportion of the water requirements the applicant wishes to be provided by public agencies,
and what proportion will be supplied from private extraction schemes. .
t Piease indicate whether potable, untreated or sea.

When operational

Average Peak Average % Source
Purpose demand demand quantity figure® Typet
(litres daily) -~ (litres daily) recycled
Domestic ) Public
Private
Processing Public
Private
Cooling Public
Private
Total Public
Private

*Please indicate what proportion of the water requirements the applicant wishes to be provided by public agencies,
and what proportion will be supplied from private extraction schemes.
{Please indicate whether potable, untreated or ssa.

AB.3 Electricity demand
Please indicate the envisaged demand for electric power.

Average Peak % Source
demand demand figure®
During construction Public
Private
When operational Public
| Private

*Please indicate what proportion of the electricity reguirements the applicant wishes to be provided by public agencies,
and what proportion will be supplied from private sources, e.g. on-site power generation. Please identify these sources,
specifically. Where power generation is to take place on-site, full details of the type of installation to be used should be
stated in this section of the report, together with details of any spare capacity available for feeding into the local supply
network.

A8.4 Gas demand B
Please indicate what level of demand is expected for gas.

Average Peak % Source
demand demand figure*
{MJ Daily) {MJ Daily)
During construction Public
Private
When operational Public

Private
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what proportion will be obtained from private sources, e.g. by-product of own or other nearby industrialist’s production
process. Please identify these sources specifically. Where gas is a by-product of own production process please
indicate the extent to which any spare capacity may be available for feeding into the local gas supply network.

A8.5 Housing

Itis recognised that the applicant will not be able to supply totally accurate information under this heading. Nevertheless,
every effort should be made to limit uncertainty. When preparing estimates, the applicant should consider his likely
recruitment pattern and also accommodation provision at similar establishments of which he has knowledge.

a Will a camp (e.g. caravans, billets, ship etc) for construction workers be required ? If so, please give the follow-
ing details. .
i Proprosed site location and area on a map of 1: 2500 scale. -
ii Any alternative camp site locations considered on a map of 1: 50 000 scale.
iii The range of facilities that will be provided at the camp.
iv The number of workers that will be accommodated.
v The applicant’s intentions for the camp once construction work is completed.

b Does the applicant propose to build permanent homes in the area for employees? If so, please give details
of the numbers.

c Please give details of likely land demand for permanent housing.

d Please indicate in the form of the table below the estimated number of houses required for incoming workers

over a five-year period from the start of development.

Annual housing demand

Housing type Year 1 Year 2 Year 3 Year 4 Year 5
19 19 19 19 19

Private sector purchase
by employees

Private sector purchase
by company

Private sector rental
By employees

Private sector rental
by company

Loca! authority rental

Totals

Cumulative per annum

A9 ENVIRONMENTAL IMPLICATIONS

A9.1 Noise levels

Please give details of the noise levels that will be produced by machinery during construction in the form of the table
below. The noise levels to be provided should relate to work area noise specifications (i.e. 1 to 3 metres from the noise
producing plant). information is also required on noise control and monitoring measures that will be implemented by
the company during construction.

During construction
1 . 2 3t

Noise levels (in dBA)

Main Equipment and’ Night Day
construction machinery to Normal in* Normal In*
operations be used operation emergency operation- emergency

*Figures given in the “in emergency” column should relate to the maximum possible noise level that could be emitted
by a particular piece of machinery.

{For each of the four categories of operation noted in column 3in the above table, please provide in the form of the
table below a set of octave band readings. The following table represents one of these “night time : normal operation.”

Main Equipmentand Noise levels (in dB) for octave band centre frequencies (Hz)
construction machinery to during night time : normal operation
operations be used 63 125 250 500 1K 2K 4K 8K
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Please construct similar tables showing “night time: emergency operation,
time : emergency operation.”

daytime : normal operation” and “day

Please give the likely site boundary noise levels for both daytime and night time in dB(A) during construction.

When operational
Please provide tables as above, showing the noise levels from the proposed development when operational.

The likely boundary noise levels in dB(A) when fully operatiohal should be given.

Please specify in detail the nature of the noise to be emitted from the plant when operational. Indicatg :

a Whether or not the noise is continuous. If the noise is not continuous, how long does the typical noise event
last? What percentage of the total time is the noise heard during day time and night time ? (The time periods
representing day time etc. should be obtained from the loca! authority.)

b The tonal characteristics of the noise during both day time and night time: Does the noise have a definite
distinguishable constant note (whine, hiss, screech, hum, etc) ?
c The nature of any impulsive irregularities in the noise during both day time and night time (e.g. bangs, clangs,

thumps, etc) and whether the character of the noise is irregular enough to attract attention.
Similar information should be provided for periods of emergency operations.

A9.2 Vibration

Vibration is an important factor to take into consideration as it can lead to personal annoyance or discomfort and also
damage to property. Please provide full details of all operations, particularly during the construction period, which will
have vibration effects. The expected intensity of the vibrations resulting from each operation should be indicated in
terms of amplitude (mm per second) and frequency (H,). Please submit the results of any "site calibration™ test shots
undertaken.

A9.3 Flood lighting
Please indicate the location and power of any flood tights to be used during both construction and operational phases.

A9.4 Gaseous emissions

High level (chimneys, stacks etc)—Please give details of the high level gaseous emissions resulting from the operation
of the various processing units in the proposed development. Any gases or vapours, even in trace form, arising from
stacks should be listed in the “waste emitted” column. Where more than one stack is envisaged for a particular pro-
cessing unit, separate information should be provided for each individual stack.

Volumeof Exit

Maximum  Average gases velocity Exit
Types of Types of amount daily Proposed Diameter m3/sec of temperature
processing  waste emitted emission stack of at working emissions  of
unit emitted pg/m?3 level height(s) exit temperature in m3/sec  emissions ‘C

In addition, for any boilers please give details of :

a The maximum continuous rating in MJ/hour.
b Maximum rate of fuel consumption.

c Type of fuel to be used.

d Sulphur content of fuel.

Low leve/—Please give details of low level gaseous emissions resulting from the operation of the various processing
units in the proposed development. Any gases or vapours, even in trace form, arising from the various gaseous outlets,
e.g. low level valves, forced draught ventilators or aeration ponds, should be identified in the “Waste Emitted” column.
Please provide detailed information for each potentia! source.

Volume of
Type of Type of Type of Maximum Average gases Exit Exit
Processing gaseous waste amount daily m3/sec velocity temperature
unit outlet(s) emitted emitted emission at working  of of
(g/m3 level temperature emissions emissions

In the event of poliution control mechanisms ceasing to operate give details of the maximum rate of emission from
each source.
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A9.5 Particulote emissions

Picase qive details of the particulate emissions resulting from the operation of the various processing units in the proposed development. Where more than one stack is envisaged for a
particular processing unit. separate information should be provided for each stack. The form of particulate matter arising from each stack should be listed in the “waste emitted’ column.
For each type of wasto emitted maximum and minimum figures of particle size should be noted and also the corresponding quantity of particles of a given size emitted daily. Please
givo details of monitoring schemes which will be installed on the site.

Volume of Maximum

Type of Types of Proposed Diameter Average Maximum gases Exit Exit quantity of

processing waste stack of daily amount m?/sec velocity temperature Particle particles of

unit emitted height stack emission emitted at working of of size a given size

exit(s) level ug/m?3 temperature  emissions emissions emitted daily

Max
Min
Max !
Min ry
Max i
Min :
etc

A9.6 Odours

It is recognised that no instruments are. available for the measurement of intensity of odours. Wheraver possible information should be supplied on the types of odours likely to result
frem the various insta'lations on the site with particular reference to intractable odours. Piease provide details of proposed control measures.

A9.7 Dust

Dust nuisance can ba considerable deponding on the processes and activities involved during both construction and operational phases. This can be particularly serious during dry
periods. Please give details of the maximum dust level expected during dry weather conditions (measured in pg/m?) and the measures proposed for monitoring and control, especially
if dusty material is to be transported.
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A9.8 Aqueous discharges .
Where the operation of the proposed development will result in aqueous discharges of trade effluents to:

Sewers.

Rivers, canals and other watercourses.

Lakes and static waters (including aquifers and lagoons).
Estuaries and coastal waters.

cooCoe

In each case, please provide full details in the form of the table below using the list of Effluent Quality Parameters given
in A9.9. Where more than one outfall is envisaged, please -provide a separate table for each. Reference need only be
made to those effiuent quality parameters which are relevant to the proposed development. This should include any
parameters which are known to the applicant, but not inciuded in the list.

Sewers

Effluent Maximum Daily Periodic discharges
quality daily average Maximum Time period of
parameters average discharge that discharge

Details should also be given of:
e Pollution control, including prevention of rain water run-off from site reaching any of a—d above.
f Monitoring schemes which will be installed on the site.

A9.9 Effluent quality parameters

Temperature of effluent Light transmission Zinc

Temperature of cooling water Chlorophyll Copper

pH value ‘ Fluoride Total mercury
Conductivity Sulphate Selenium

Dissolved oxygen (minimum) Silica Vanadium

Ammoniacal nitrogen Non carbonate hardness Cyanide (uncomplexed)
Total oxidised nitrogen Calcium Phenols

Suspended solids and ash Magnesium PCB

Chloride Sodium Organohalogens
Ornthophosphate Potassium Organosilicons

Total phosphate Manganese Polyaromatic hydrocarbons
Alkalinity Iron Oil

COD value Boron Tritium

BOD value Total dissolved chromium Alpha radiation

BOD value (inhibited) Cadmium Beta radiation

4 hour permanganate value Nickel Strontium 90

Anionic detergent Lead Ruthenium 106
Non-ionic detergent Arsenic

A.9.10 Solid or liquid wastes or by-products
These should include toxic liquids and sludges not disposed as effluents. Please give details in the form of the table
below of all types of solid waste produced by the various processing units and their method of disposal.

Types of Types of solid Maximum daily Disposal characteristics
processing waste produced quantity of Mode of transport Method of Proposed
plant each type to be used disposal disposal site

A10 EMERGENCY SERVICES

A10.1 Fire and medical services

Please give details of the safety precautions that will be taken to prevent fire or explosions during both construction
and operation.

Despite stringent safety procedures, major emergencies sometimes occur. Please provida details of the types of major
emergencies that could arise from the industrial process used in the proposed development and indicate what facilities
will be available on site to control and minimise effects.

A10.2 Security
If security fences, gatehouses, surveillance towers, radiomasts and flood lighting are to be built pleas= supply details
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A10.3 Control of pollution at marine facilities
Where a related marine facility, e.g. jetty or offshore pipline is envisaged, full details should be given of pollution
control schemes which the applicant will operate to:

Control accidental spillage of raw materials.
Control and treat ships’ ballast water.
Control the quality of bilge water discharges.
Control the disposal of sewage from ships.
Collect spilt material.

e Qo oCcoe
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ANNEX 1V
LIST OF QUESTIONS

FOR DEVELOPERS AS USED IN THE U.K.

When considering the implications of a proposed development the planning authority will wish
to identify the range of likely impacts that might occur if development proceeded. This list of
questions should assist the planning authority determine those aspects which should be given

detailed consideration. The guestions should also aid interpretation of reports produced for the
authority by consultants.

This list of questions has been designed to aid planning authorities assess major industrial
developments. They can be used in several stages during appraisal of a proposed development but
should be most useful when completing the Impact Matrix and utilising results from specific
assessment techniques. Should a planning authority have to seek advice on specific impacts the
questions may help their advisers supply the type of information that is required.

Although the questions cover a wide range of impacts they are not all-embracing. A planning
authority may have to modify the questions or ask additional ones, depending on the nature of the
site, surrounding area and the industrial processes associated with the development. Not all
topics covered by questions will apply to every development. It is hoped that these questions will

not only help reduce delays in assessing likely impacts but also help reduce the time taken to
process applications.
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WHERE APPLICABLE, THE PLANNING AUTHORITY SHOULD RELATE THE
FOLLOWING QUESTIONS TO BOTH THE CONSTRUCTION AND OPERATIONAL
PHASES OF THE PROPOSED DEVELOPMENT

[}

0O oTe N

‘PHYSICAL CHARACTERISTICS OF THE SITE AND ITS SURROUNDINGS

Land

Does the geology of the area present probiems with regard to the type of development under consideration ?
Does the development invoive excavation or earthmoving which may have detrimental consequences, e.g.
soil erosion ?

Does the general character of the local topography impose constraints on the design and smng of the proposed

development?

Water (Technical Advice Note 1)

Is the proposed development likely to affect the drainage pattern of the area?

Is the proposed development likely to result in changes to other hydrological characteristics of the area?
Is the proposed development likely to affect the flow of underground water ?

Where the development is to take place at a coastal or estuarine location the following hydrographic factors should be
taken into consideration :

d

o W

Are any proposed developments below the high water mark likely to affect the sea bed characteristics of the

area?
Are any of the hydrographic characteristics of the area likely to impose constraints on the design and siting

of the proposed development?
Where dredging operations are considered necessary are there any constraining factors which could influence

or even prevent work taking place?
Would any hydrographic characteristics in the area prevent satisfactory completion and/or operation of any

part of the proposals?

Climate

- Are there any climatic factors relating to the area which could be constraints upon the proposed development?

Are any climatic factoss of the area (particularly inversions) likely to influence the.pattern of pollution, e.g.
noise and air poltution ?

Land use and landscape character (Technical Advice Notes 2 and 3)

Is the proposed development compatible with surrounding land uses, such as agriculture, forestry, recreation
etc?

Will the proposed development substantially alter the landscape quality of the area?

Wil the propcsed development have a substantial zone of visual influence ?

How far are existing land-uses within the zone of visual influence compatitle with the character of the pro-
posed development ?

Is the scale of the proposed development compatible with that of the local landscape ?

Are there any trees or buildings on the site worthy of presarvation ?

Are the materials to be used in the permanent structure and buildings of the development in character with
those of the local area?

Are the landscaping proposals submitied by the applicant satisfactory ?

Has consideration been given to a satisfactory scheme for site restoration should the proposed development
cease operation? Has an appropriaie means of financing the implementation of the restoration scheme been
agreed should the company cease to be a viable concern?

ECOLOGICAL CHARACTERISTICS OF THE SITE AND ITS SURROUNDINGS
(Technical Advice Note 4)

O oo m

Are the cevelopment and the existing habitats compatible ?

tf “yes” what conservation methods will be necessary 1o protect the habitats?

(i) 1f the developer described conservation methods that will be used to protect seasitive habitats, are these
likely to be successful ?

(1) Are the claims of the developer with respect to these conservation methods realistic ?

If ihe cevelopment and habitats are not compatible what communities will be at risk from:

Phys.ca! destruction ?

Chiznges in groundweater level ?

Chenges in quality of stancing or flowing water, oxygen content, salinity, turbidity, flow rate and temperature ?
Chexmical peliution, eutrophication and specific toxins ?

Changes in silting pattern?

£ pliviion of both water bodics and terrestrial habitats ?

Dust c=zposition?

Chznoezs in nutrient status of tenrsstrial habitats ?

-



ANNEX IV
Page 3

Opening up of other areas to increased recreation pressure by the construction of access routes, roads and
pathways ?

In each of the above cases what is the local, regional and national status of any habitats at risk ?

What is the quality of the habitats regardless of status ?

What dependent habitats or communities will also be. at risk, mcludnng non-residents and migrants ? What
is their status ?

Can any of these habitats be recreated within a short period (5 to 10 years) ?

HUMAN ACTIVITY PATTERNS IN THE AREA

o acocoeom

o a0 oo
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Demographic aspects (Technical Advice Note 6)

What is the likely leve! of population growth in the area should the development take place?

Would such a level of growth be acceptable ?

What is the likely effect of the development proposal upon Iocal migration flows ?

Is the envisaged level of population change likely to affect the existing age/sex structure of the area?

Are the envisaged population changes likely to affect the lifestyle, religious and cuftural attitudes of the pop-
ufation ?

Is the development likely to have an influence on the tourist trade of the area?

Employment structure (Technical Advice Note 5)

What effect will the development have upon the economic base of the area?

What industries are most likely to be affected by the proposed development?

is the development likely to reduce unemployment in the area?

Will an improvement in the unemployment situation be temporary or permanent ?

Is the development likely to take advantage of any spare labour capacity such as under-employment that
exists in the area ?

What are the implications of the applicant’s stated labour requirements for. the employment structure of the
area?

Is the scale and rate of projected employment growth acceptable in the local context ?

Will pressure be placed upon particular skills and age ranges?

Is the proposed development likely to result in a movement of labour away from existing employment in the
area, and would this have any detrimental effects for the future?

Is the development likely to. present a wider range of job opportunities for local school leavers than has
previously been the case?

Is the development likely to result in a significant infiux of non-local labour?

What would be the effect on the local labour market if the non-local construction labour remained in the area
after the development was completed ?

Transport (Technical Advice Note 7)

Is the development likely to lead to an increase in the volume of private transport (road, sea and air) in the
area? .

Is the development likely to lead to an increase in the volume of public transport (road, sea, rail and air) in
the area?

Is the existing road network of an acceptable standard to carry the additional traffic without danger to other
road users ?

Would some other mode of transport prove more acceptable for transport of materials ?

is there likely to be any damage to the local environment adjacent to the proposed routes ?

Could any traffic management schemes be introduced to reduce environmental damage and traffic hazards?
Could temporary access roads, where present, be put to community use after the construction period ?
Would the development require additional road schemes to be implemented over and above the planned level
of future provision ?

Is the mode of transport proposed for the distribution of products acceptable to the planning authority, of
should other alternatives be investigated ?

Is the proposed development likely to influence the viability of rail services in the area?

Is existing rail capacity sufficient to meet any increase in traffic ?

Where a rail link is proposed to the development site is this likely to have a detrimental effect on the local
environment, and have alternative routes been considered ?

Where a demand is likely for sea transport, does the area already have the necessary basic infrastructure ?

If there is a need to construct berthing and other rel.:ed facilities, is there likely to be any detrimental effect on
the local environment ?

Where a demand is likely for air transport, does the area already have the necessary basic infrastructure ?
What are the likely environmental implications of providing such facilities, and are these compatnble with the
general character of the local area?

INFRASTRUCTURZ SERVICES

9

Electricity
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Are satisfactory emergency supply facilities provided in the event of a major powaer failure ?
In the event of a major power failure would there be a risk in terms of damage to the processing units, danger
to the local community, and poliution of the environment ?

Gas

Will the proposed development lead to demands which exceed the planned level of provision In the area?
How dependent will the development be upon public gas supplies?

Where new pipelines are required, will these have any detrimental effects on the locaf environment?

In the event of a major gas supply failure would there be a risk in terms of damage to the processing units,
danger to the local community, and poliution of the environment ? .

Water

Will the proposed development lead to demands which exceed the planned level of provision in the area?
How dependent will the development be upon public water supplies ?

Will the development lead to the provision of additional abstraction schemes in the area or the construction
of a new supply reservoir ?

Where new supply pipelines are required will these have any detrimental effects on the local environment ?
Are satisfactory emergency supply facilities available in the event of a major supply failure ?

In the event of a major water supply failure would there be a risk in terms of damage to processing units,
danger to the local community, and poliution of the environment ?

Sewerage

Will the proposed development lead to demands which exceed the planned level of provision in the area ?
Are there any major constraints which would prevent the necessary facilities being provided ?

Where new pipelines would be required, are these likely to have any detrimental effects on the local environ-
ment ?

Are satisfactory emergency facilities available if the plant were to experience a major processing failure ?

In the event of a major processing failure would there be a risk to the health of the local community or pollu-
tion of the environment ?

Solid or liquid waste and by-product disposal

Will the proposed development lead to demands which exceed the planned level of provision of disposal
sites in the area?

is there any danger to the local community of pollution risk from the types of waste products to be disposed
especially from leakage to underground waters and thus to surface waters.

Are satisfactory emergency facilities available in the event of a major processing failure ?

In the event of a major processing faifure would there be a risk, particularly to the heaith of the local com-
munity and pollution of the environment ?

Will a new waste disposal site affect the visual amenity of the area?

Is the proposed method of transporting the wastes safe and acceptable to the planning authority from the
standpoint of existing transport facilities ?

Finance

What effects will the proposed development have on the financial programmes of relevant departments of the
District Council ?

What effects will the proposed development have on the financial programme of relevant departments of the
County or Regional Council ?

How significant will be the local area’s share of revenue from raw material purchase ?

Cross reference d to g to sub-section 7 (employment structure).

Row do the proposed wage rates during construction compare with those of existing employment in the local
area? R

Where the construction wage rates are higher, is this likely to Jead to a movement away from existing employ-
ment or restrict growth in locally important industry ?

How do the proposed wage rates during project operation compare with those of existing employment in the
local area?

Where wage rates during project operation are higher, is this likely to lead to a movement away from existing
employment or restrict growth in locally important industry ?

£ducation

Will the proposed development lead to an increase in demand for specific types of industrial training in the
area?

Can this be catered for adequately at existing technical colleges or other education institutes ?

Will the development put pressure on existing standards of provision at nursery, junior or secondary schoofs
in the area ?

Do any schools in the area have sufficient spare capacity to accommodate the influx of children of new families
moving 10 the area?
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Housing
Will the estimated number of houses required for incoming workers necessitate additional land belng released
for housing development ?
Would the release of additional land for housing be environmentally acceptable ?
Would the release of additional land for housing development place an unacceptable strain on existing and
planned infrastructure services ?
Does the development require emphasis to be placed on the private or local authority sectors of the housing ?
Would the type of housing required lead to possible social imbalance within tha communities in which they
were built ?
Where a construction camp, or alternative facility, is to be provided, is the site chosen by the proposed
developer acceptable to the planning authority or should others be considered ?
Is the standard of provision of camp site facilities acceptable to the planning authority ?
Is the design and layout of the camp site facilities acceptable to the planning authority ?
Could a workers’ camp or other housing facility be put to community use after termination of construction
period ?

Telecommunications
Will the proposed development interfere with existing telecommunication networks?

SOCIAL AND COMMUNITY SERVICES

oOoe

a0 oo -
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Health service facilities

What will be the effects of increased population arising from the new installation on existing facilities ?
Will the projected provision of health service facilities meet the increased demand ?

What additional provisions will be necessary ?

Emergency services—fire and ambulance

What will be the effects of the increased population arising from the new installation on existing services ?
Will the projected provision of services meet the increased demand ?

What additiona! provision will be necessary ?

In emergencies are the safety provisions and emergency services provided by the developer at the installation
adequate ?

Are the existing local resources capable of dealing with any emergency ?

is the time delay for arrival of local emergency services significant?

What increased provision would be necessary to meet any emergency ?

EXISTING LEVELS OF ENVIRONMENTAL POLLUTION

20
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Air pollution (Technical Advice Note 8)

Will the instaliation significantly alter the levels of atmospheric pollutants in the area?

Will the release of atmospheric pollutants be a health hazard ?

Will inversion lead to a locat build up of high levels of pollutants from the new installation ?

Will there be significant synergistic effects with existing pollutants in the atmosphere ?

Will the distribution of wind direction cause significant fumigation of areas sensitive to atmospheric pollution ?
Will the installation produce significant quantities of particulate matter which will be a nuisance to the local
community ?

Will the installation produce offensive odours ?

Water poflution (Technical Advice Note 9)

Will effluents, treated or untreated, have a significant effect on the flora and fauna of the river, canal, lake,
estuary or coastal waters ?

Will effluents find their way into surface water by means of underground waters ?

Are there stretches downstream where effluents are likely to change the flora and fauna?

Will there be significant synergistic effects with existing poliutants in the receiving waters and/or between
constituents of the effluents?

Will there be significant potentiation effects with existing constituents of the effluents or receiving waters ?
Will the disci.arges lead to the build up of locally high levels of pollutants ?

Will variations in water flow (e.g. seasonal) cause a significant increase in the concentration of pollutants ?
Will salinity gradients and/or current movements in estuaries lead to locally high build up of poliutants and
cause problems of dispersion?

Will fishing (commercial and recreational) be affected by discharges ?

Will other water-based activities such as water-skiing, canoeing, sailing etc. be affected by discharges?

Will there be any odour likely to cause offence ?

What dependent communities or species of animals and birds are likely to be affected by a change in the
aquatic flora and fauna?

Are there any sensitive plant communities dependent on the receiving waters for their supply which are likely

et adiimnnls affnnsnd bt Anabaamna Limaliidinm finaec) foam tha davalanmant?
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22 Noise and vibration (Technical Advice Note 10)
a Wilt the proposed installation significantly alter background noise levels ?
b If these levels increase, will the introduced noise levels be of a magnitude to cause complaints from residents
either during day or night-time ?
c Will the levels have any adverse effect on the functioning of schools, hospitals, and old people’s homes or
on informal recreation areas either during day or night-time ?
d Are the levels likely to have a significant effect on the wildiife of a Nature Reserve, Site of Special Scientific
Interest. Local Nature Reserve or high quality habitat of local significance ?
e Will the levels enhance an already existing situation of “creeping”” ambient noise levels ?
f If so, is this significant in the local context, especially if other instaliations are likely to follow ?
g Will vibration from blasting, pile-driving, etc, cause human discomfort and annoyance ?
h Wil vibration cause structural damage to ancient monuments and other old buildings ?
§ Will vibration cause structural damage to other buildings, especially houses, schools etc ?
23 Radioactivity .

To what extent could radioactive waste have a significant effect on human beings, or animals and plants ?
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U.S. EPA Test Procedures for Petroleum Refinery Effluents

Reference and Page No.

1974 VAth ed. Pt. 31
Effluent EPA  Stand. 1975 UsGs

Characteristics Units Status Method Methods Methods AStN Methods

800s, g/ Al dinkler (Azide modification) or - 543 - 50
electrode method

Tss mg/1 A Glass fiber filtration, 103 to 268 94 - -
105°C

coo mg/) A Dichromate reflux 20 550 472 124

0i) & Grease mg/1 A Liquid extraction with 229 SIS - -
trichloro-trifluorcethane-
gravimetric

Phenolic Compounds mg/1 A Distillation followed by chlori-  24) 582 S14 -
ometric (4 AAP)

Ammonia as N mg/\ A Manual distillation (at pH 9.5) 159 410 237 116
followed by nesslerization, 165 412
titration, electrode 168 616

Sulfide mg/1 A Titrimetric-iodine for levels 284 505 - 154
>1 mg/1; Methylene blue photo- 508
metric

Total Chromium mg/) A Digestion followed by AA; or 105 148 345 18
colorimetric (Diphenylcarba- - 192 286 n
zide); or by ICP

Hexavalent

Chromium mg/1 A Extraction and AA; colorimetric 89 192 15 -

(Diphenylcarbazide) 105

1. Approved test procedure

SOURCE :

Environmental Protection Agency Regulations on Test Procedures for the Analysis of Pollutants. 40

Code Federal Regulations 136; Vol. 38 Federal Register 28758, October 16, 1973 (40 CFR 136; 38 FR
28158, October 16, 1973) Amended by 41 FR 52780, December 1, 1976; Amended by 42 FR 3306, January
18, 1977; 42 FR 37205, July 20, 1977; proposed Rules by 44 FR 69464, December 3, 1979; Amended by
44 Fr 15029, December 18, 1979.
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Canada - Test Procedures for Petroleum Refinery Effluents

Reference &
Page No's
Effluent 13th ed.
Characteristics Units Method Stand. Methods
0i1 & Grease mg/1 Extraction using petroleum 255
ether
Phenols mg/1 Distillation followed by 502, 503
extraction with chloroform
Sulfide mg/1 Methylene blue photametric 558
method
Nitrogen as Ammonia mg/1 Manual distillation (at pH 453
' 9.5) followed by nessleri-
zation, titration, electrode
TSS mg/1 Glass fiber-filtration, 103 537

to 105°C

SOURCE: Canada - Guidelines Representing Toxicity of Liquid Effluent from
Petroleum Refineries, 3 November 1973.
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EFFLUENT STANDARDS AND ENVIRONMENTAL QUALITY OBJECTIVES FOR WATER
AND AIR USED IN A NUMBER OF OTHER COUNTRIES

Table I: U.S. EPA Guidelines for Petroleum Refining Point Source Category
Effluent Limitations (Kg per 1000 m3 of Feed Stock)
gpr! BATEA2 Msps3 psesé psNSS BATS (kg/day) act?
(kg/day
(mg/t)
Effluent
Category Characteristic  Status 18 309 1 30 1 30 130 1 30 1 30 30
A. Topping 14,19

1. General 80O Al0 22.1 12.0 2.5 2.0 .8 6.3 "8 6.3
1S A 15.8 0.1 2.4 2.0 8.3 4.9 8.3 4.9
coD A nm 60.3  10.0 8.0 61 32 '3 2
0il & Grease A 6.9 3.1 0.50 0.40 3.6 1.9 100 3.6 1.9
Phenolic A 0.168  0.076 0.012 0.009 0.088  0.043 0.088 0.043
Compounds
Nitrogen as A 2.8 .27 0.68 0.51 2.8 1.3 100 2.8 1.3
Ammonia .
sulfide A 0.'49  0.068 0.055 0.035 0.078  0.035 0.078 0.035
Total
Chromium A 0.345 0.20 0.124  0.105  0.18 0.105 0.18  0.105
Xexavalent
Chrom um A 0.028  0.012 0.0026 0.0017 0.01S  0.0068 . 0.05  0.0068
pH A 6-9 6-9 6-9 6-9 6-9 6-9 6-9 6-9

2. Runoff'd 80D A 0.048  0.026 0.0105 0.0085 0.048  0.026 0.048 - 0.026
188 A 0.033  0.021 0.0'0  0.0085 0.033  0.021 0.033  0.021
€00 A 0.37 0.19 0.028 0.022 0.37 0.24 0.37  0.24
0i1 & Grease A 0.01S .~ 0.008 0.0020 0.0016 0.015  0.008 0.015 0.008
pH A 6-9 6-9 6-9 6-9 6-9 6-9 6-9 6-9

3. Ballast 19 8005 A 0.048  0.026 0.0105 0.0085 0.048  0.026 0.048 0.026
188 A 0.033 ~ 0.021 0.010 0.0085 0.033  0.021 0.033 0.02)
Coo A 0.47 0.24 0.038 0.030 0.47 0.24 0.47 0.4
0i) & Grease A 0.01S  0.008 0.0020 0.0017 0.01S  0.008 0.015  0.008
pH A 6-9 6-9 6-9 - 6-9 6-9 6-9 6-9 6-9

| abeg
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Table I: U.S. EPA Guidelines for Petroleum Refining Point Source Category (continued)
Effluent Limitations (Kg per 1000 m of Feed Stock)
ger! BATEAZ msps3 PSES? PSNSS BATS (kg/day) acy?
(kg/day
(mg/t)
Effluent
Category  Characteristic  Status 18 39 30 1 30 130 1 30 1 30 1 30
B. 4. Cracking 13 800g A 8.2 156 3.4 2.1 6.3 8.7 6.3 8.7 25.24k 13.9%
TSS A 19.5 12.6 3.2 2.1 1.3 1.2 11.3 1.2 17.35 11,04k
co0 A 210 109 19.2 15.4 118 61 118 61
0§11 & Crease A 8.4 4.5 0.68 0.54 4.8 2.6 100 4.8 2.6 7.89k 4.21K
Phenolic A 0.21 0.10 0.016 0.011 0.119 0.058 0.119 0.058 0.0351K 0.0170K
Compounds
Nitrogen as A 18.8 8.5 4.6 3.5 8.8 8.6 100 18.8 8.6
Ammonia
Sulfide A 0.18 0.082 0.075 .048 0.105 0.048 0.105 0.048
Total A 0.3 0.25 0.16 0.14 0.24 0.14 0.24 0.14 0.3812K 0.2234K
Chromium
Hexavalent A 0.035 0.016 0.0035 0.022 0.020 0.0088 0.020 0.0088 0.0326K 0.0147K
Chromium
pH A 6-9 6-9 6-9 6-9 6-9 6-9 6-9 6-9
C. Petrochemical '8 800g A 3.6 184 4.6 3.7 2.8 16 2.8 1.6
£33 A 23.4 4.8 4.4 3.1 4.9 9.5 14.9 9.5
o 1] A 210 109 22 VI 133 69 133 69
0i} & Grease A na 5.9 0.90 0.72 6.6 3.5 100 6.6 3.5
Phenolic A 0.25 0.120 0,022 0.015 0.158 0.077 0.158 0.07M7
Caompounds
Nitrogen A 23.4 10.6 5.6 4.4 23.4 10.7 . 100 23.4 10.7
as Amonia
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Table II: U.S. EPA Guidelines for Petroleum Refining Point Source Category
Effluent Limitations (Kg per 1000 m3 of Feed Stock)
ger! BATEAZ msps3 psesd pswsS 8ATS (kg/day) act!
(xg/day '
(mg/t)
Effluent
Category Characteristic  Status 18 309 1 30 1 30 130 1 30 1 30 1 30
C. Petrochemicall6 Sulphide A 0.22 0.099 0.099 0.063 0.140  0.063 0.140  0.063
Total A 0.52 0.30 0.22 0.19 0.3 0.19 0.19
Chromium
Hexavalent A 0.046 0.020 0.0048 0.003) 0.025 0.012 0.025 0.012
Chromium
pH A 6-9 6-9 6-9 6-9 6-9 6-9 6-9 6-9
0. Lube ! 800 A 50.6 5.8 1.8 6.3 34.6 18.4 34.6 18.4 26.33AL 11.99AL '
113 A 35.6 2.1 1.4 6.3 23.4 4.9 3.4 49 18.10AL 11.52AL ®
€00 A 360 187 40 32 285 126 245 126 \
0i1 & Grease A 16.2 8.5 1.4 1.1 10.5 5.6 100 10.5 5.6 8.23AL 4.39AL
Phenolic A 0.38 0.184 0.034 0.024 0.25 0.12 0.25 0.12  0.0265AL 0.0177AL
Compounds
Nitrogen as A 23.4 0.6 5.6 4.2 23.4 10.7 100 23.4 0.7
Ammonia .
Sulfide A 0.33 0.150 0.16 0.10 0.220 0.10 0.220 0.10
Total A 0.77 0.45 0.36 0.31 0.52 0.3 0.52  0.31  0.3975AL 0.2332AL
Chromium ’
Xexavalent A 0.068 0.030 0.008) 0.0052 0.046  0.021 0.046 0.02)  0.0340AL 0.0154AL
Chromium :
pH A 6-9 6-9 6-9 6-9 6-9 6-9 6-9 6-9

€ 30ug
IA XN
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1. BPY, BATEA, and NSPS limitations within the topping category must be multiplied by the
following factors to calculate the maximum for any 1 day and maximum average of daily values
for 30 consecutive days. ‘

) Size factor.

1,000 bbl of feedstock per stream day: Size Factor
Lless than 24.9.......ciiiiiiriiecnossosoncssocnsannes 1.02
25.0 t0 49.9. .. .iiiiiiiiiiiieiiiiiiiii e 1.06
50.0 t0 74.9. . ....iuieerrrceccrnrenoonnsacassccacsnns 1.16
75.0 £0 99.9. .. it iiiiiiiiieieireetaaaccteetanaan 1.26
100.0 t0 124.9.......ciiieorccrnncnncascseornancans 1.38
125.0 t0 149.9. ... . iiiiiieeeronceccssonaascnnannnns 1.50
150.0 or greater.........ccveeiiiiienrennnnaencecanns 1.57

(2) Process factor

Process configuration: Process Factor
Less than 2.49........cciivieeceiaonreoccsscnncccacns 0.62
2.5 £0 3.49. ...ttt ittt ittt it et 0.67
- T T TR 0.80
4.5 £0 5.49......iiiiitiiiiiiiietee i i 0.95
5.5 0 5.99. ...t iiiiiiiiieitiiiieeteaaeens 1.07
6.0 to 6.49.......... Ceeseeetesetecacertetenretaaanen LPRY}
6.5 0 6.99......c0iiiiiiiiiiiiiiitietiiecaanan 1.27
2 T . 1.39
28 T T T R L 1.51
8.0 t08.49. ... ... ... iiiiiiiiiiitiiiiiiianaenaan 1.64
T o T - 1 1.79
9.0 £0 9.49. .. ... . it iiiiiiictieicetattnannan 1.95
9.5 £0 9.99. ... iiiiiiiiiiitttteatataatssat e 2.12
10.0 t0 10.49........c.iiriiiiiiiiiiitenenenanacanan 2.31
10.5 t0 10.99. ... . ittt raaaaan 2.51
11,0 t0 11,49 ... iiiiiiiiiiiaraassenaannas 2.13
1,5 80 101,99 ..ot i i iie ittt 2.98
12.0 0 12.49. ... ittt te et et et 3.24
12.5 £0 12.99. .. iiniiiiiiiieiiiiiestsetnneencaannnn 3.53
13.0 t0 13.49. ... iienii i iiiiieiiaeaaeaaceaas 3.84
13.5 t0 13.99. .. ittt ittt et i 4.18
14.0 or greater.....ooccvrevenieieceeencacccanconanns 4.36

2. BPT, BATEA, and NSPS limitations within the cracking category must be multiplied by the
following factors to calculate the maximum for any 1 day and maximum average of daily values
for 30 consecutive days.

) Size factor
1,000 bbl of feedstock per stream day: Size Factor
Less than 24.9. ... ..iieiiiriiiiiiiiieiieieenannann 0.9
25.0 0 89.9. ... . ittt rre it asasean 0.95
50.0 t0 74.9. ... ittt trec e raaiaan 1.04
715.0 £0 99.9. ... it iiriiiii et iataaaaaaaranan 1.13
100.0 t0 124.9. ... cnnieriitiiieciitsesssttcasacnnnas 1.23

125.0 t0 149.9. ... .eiit it iiiiiiieiiseneraaannes 1.35
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(2) Process factor
Process configuration Process Factor

Less than 2.49.......c.iiiiiiiviirinroneennancacnnnans 0.58
2.5 0 3.49. .. iiiiiiiitecitiiecceracaneenan 0.63
3.0 10 4.49. . iciiieieeerraaaan 0.74
4.5 t0 5.49. .. iiiiieiitetiieeriereeeaaeaan 0.88
5.5 0 5.99. ... it ii et eiieeeeeaa 0.10
6.0 t0 6.49. ... ..ottt ieratieeeeaaan, 1.9
L I T T 1.19
7.0 t0 7.49. .. iriiiiiretirteeneaanans PP 1.29
L T L T - L T 1.4)
8.0 t0 8.49. .. .. i itiiitieecieieeeenaaa 1.53
8.5 t0B.99. ... . .iiiiiiiiieiiriceetatecaereaaa 1.67
9.0 t0 9.49. ... ...ttt tiette e aciiaaa e 1.82
9.5 Or greater......cciveceenettecccneccncsrsnnacnnnn 1.89

3. BPT, BATEA, and NSPS limitations within the petrochemical category must be multiplied by the
following factors to calculate the maximum for any 1 day and maximum average of daily values
for 30 consecutive days.

) Size factor
1,000 bbl of feedstock per stream-day: Size Factor
Less than 24.9. ... .. . iiiiiiiiiiiiireinnneccnanans 0.73
29.0 t0 49.9. . ...t it ereeeaaaaaa 0.76
50.0 £0 74.9. ... ittt e 0.83
75.0 0 99.9. . .ot et 0.91
100.0 t0 124.9. ... i ittt et 0.99
125.0 t0 149.9. ... ... ...ttt aaataeaaa 1.08
150.0 or greater. .........coiiiiiiaiianianinnnnnnann 1.13
(40 FR 21939, May 20, 1975]
(2) Process factor.
Process configuration: Size Factor
Less than 4.49. ... ... ... ... . i iiiiiirinnnrnnaannnn 0.73
4.5 0 5.49. . ...ttt e, 0.80
5.5 0 5.99 ..., 0.91
6.0 t0 6.49. ... ... i, 0.99
6.5 0 6.99. ... ..., 1.08
T.0 to 7.49. .. ... B )
1.5 t0 7.99. . .. e 1.28
B.0 t0 B.49. ... ... . iiiiiieeireeaaan 1.39
8.5 10 B.99. .. et e 1.51
9.0 t0 9.49. . ...ttt aeaa. 1.65
9.5 Or greater. ... ... ittt iiei i 1.72

4. BPY, BATEA, and NSPS limitations within the lube category must be multiplied by the following

factors to calculate themaximum for any 1 day and maximum average of daily values for 30
consecutive days. '

—
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(2) Process factor
Process configuration: Process factor
Less than 2.49......ciiiiiiiiiinnietienenencncencnann 0.58
2.5 0 3.49 ... iiiiiiiiiiiitiesreenetesneecaan 0.63
R T I T e 0.74
8.5 £0 5.49 ...ttt ittt iireeerraeanas 0.88 -
5.9 0 5.99. . ... iiiiiiirrenttestecceaccnnnanancaan 1.00
6.0 0 6.49. ... ... .. ..iiiieectaetiieciitancteanananan 1.09
6.5 t0 6.99.......cciiiirieretiinitasectacranacasnnans 1.9
7.0 £0 7.89...ceeiiecerreecacceassanscnncccncnnanan 1.29
T7.5 0 7.99. . iiiiiiiiireitctacactanereaancnsaaaanns 1.4
8.0 0 8.49.......ciiiiiteietretttcetonreccnannaanann 1.53
8.5 t0 8.99... ... ciiiiiiiiiiiiietiiasieeeaenaaanaan 1.61
9.0 t09.49. ... ... iiiiiiiiiiieencicseeteacnannan- 1.82
9.5 0r greater.....coieveeirieienitecactecctctaacnan 1.89

3. BPT, BATEA, and NSPS limitations within the petrochemical category must be multiplied by the
following factors to calculate the maximum for any 1 day and maximum average of daily values
for 30 consecutive days.

() Size factor.

1,000 bb1 of feedstock per stream-day: Size factor
Less than 24.9. ... . .iiivirrireavenencascnnncasnaans 0.713
25.0 to 49.9........... eeecesssessseensssasasanccnnae 0.76
50.0 t0 74.9. ... .o iiiiieiieiiereraaeaneceaaas 0.83
715.0 £0 99.9. ... . iiiiiiir ittt e 0.9
100.0 to 184.9. ... .. itiiiierurinenannconcnaananns 0.99
125.0 to 149.9. ... ... ittt 1.08
150.0 or greater..... R 1.13

[40 FR 21939, May 20, 1975)
(2) Process factor.

Process configuration: Process factor
Less than 4.49. .......ciiiiiiiiniinnenconancccnanans 0.73
4.5 0 5.49. ... ittt ittt rar e 0.80
55 t05.99.....iiiiiierae i eeereeeeaeaan s 0.9
6.0 t0 6.49. ... ... .iiiiiiieiiiiiiiiis e 0.99
6.5 60 6.99. ... ... ..ttt e 1.08
7.0 £0 7.49. ... it ieietietieresenonaanaanans .17
7.5 0 7.99. ... iiiiiiiiieeiiietritiierrenenaaanaann 1.28
8.0 t0 8.49. ... ... .. iiiiiiiiiiiiiierrre e 1.39
8.5 t08.99. .. ... ittt iiir e 1.51
9.0 t0 9.49. ... ... iiiiiiiiieiiiesetcaanenaas 1.65

9.5 0rgreater... ... ...ttt 1.72

4. BPI, BATEA, and NSPS limitations within the lube category must be multiplied by the following
factors to calculate te maximm for any 1 day and maximum average of daily values for 30
consectutive days.
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Q)] Size factor
1,000 bb1 of feedstock per stream day: Size Factor
less than 49.9......oiiiiiiiiiiiiiiieenenreecnonanns ' on
50.0 0 74.9. . cueuieeiteii i eeiiraeerna. - 0.74
75.0 t0 99.9. . uuiiieceiiarirenennenannn veseccsnnana 0.81
100.0 t0 124.9. .. .c.tineiii i iiineeieearererancnnas 0.88
125.0 0 149.9. .. iiiiiii ittt iraaaan 0.97
150.0 0 174.9.. ..ottt eiiisrecanncnoann 1.05
175.0 t0 199.9. ..o iiiiiriiniceiienrenanannananaanns 1.14
200.0 Or greater........c..ciiieeiiiniinannanneannnnns .19
(2) Process factor
Process configuration: Process Factor
Lless than 6.49 ... ... iiiiiiiiiiiiieitntanannanns 0.81
L T . T B 0.88
L T T R 1.00
8.0 t0 8.49. ... ... iiiiiiiiititrrttaraeaaa 1.09
8.5 0 B.99. ... ittt tiete et 1.19
9.0 t0 9.49. ... i iiiiiitiieieiraeaeeaana 1.29
9.5 0 9.99. ... ittt ettt aeanaaan 1.41
10,0 t0 10.49. ... ittt ieeiiannaaan 1.53
10.5 0 10.99. ... ittt 1.67
11,0 0 101,49, .. ittt ennnnaansean 1.82
11.S 0 11,99, . iiiiiiiiiiineetnenernnnacsannannaas 1.98
12.0 80 12.49. ... ittt ittt eeneaana 2.15
12,5 t0 12.99. . i ittt ettt 2.34
13.00r greater........ocuoneiiruniennenennnnnnnnns 2.4

5. BPT, BATEA, AND NSPS limitations within the integrated category must be multiplied by the
following factors to calculate the maximum for any ) day and maximum average of daily values
for 30 consecutive days.

) Size factor
1,000 bbl of feedstock per stream day: Size factor
Less than 124.9. ... . ittt ieiiiieeeannnn. 0.713
125.0 to 149.9. ... . i iiiiiiiiiitiraeeannnan 0.76
150.0 to 174.9. .. ittt ienteeereennnnnan 0.83
179.0 0 199.9. .. it ittt eeariaennnn 0.9
200.0 t0 228.9. ... . i iiiiier et 0.99
225 Or greater. ... ..ieeieennrrenereaanaaacaaaannnnn 1.04
(2) Process factor
Process configuration: Process factor
Less than 6.49. ... . .iiiiiiiiriiiiineancacanacancan. 0.15
6.5 t0 7.49. ... .. .ttt iieeereeeaaaaaa 0.82
LT T R L L T 0.92
8.0 t0 B.49. ... ..ttt 1.00
8.5 t0 8.99. ... ittt 1.10
9.0 10 9.49. ..t iieretereeereiaan 1.20
9.5 £0 9.99. .. it triteer ettt 1.30
10.0to 10.49......... .. ... 1 42
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Process configuration (continued) Process Factor
11.0 0 11,49, . ... viiiiiiiectanrnacccessscccnanaonan 1.68
10,5 10 10,99, . ittt iiineaceionnnnccncnanans 1.83
12.0 t0 12.49.....ccii it iiieetncacannnccannnannn 1.99
12.5 0 12.99. ..o iiiii i iiei ittt e 2.1
13.00r greater.......c.ccoiiiimniiineciiiccncennnnns 2.26

BAT AND BCT guidelines were not promulgated because there were no known situations in which
such standards would be applicable.

Proposed guidelines:

SOURCE : Environmental Protection Agency Effluent Guidelines and Standards for Petroleum
Refining. 40 Code of Federal Regulations 419, Vol. 39 Federal Register 16560, May
9, 1974 (40 CFR 419; 39 FR 16560, May 9, 1974); Effective May 12, 1974; Amended by
39 FR 32614, September 10, 1974; 40 FR 21939, May 20, 1975; Effective June 19,
1975; 42 FR 15684, March 23, 1977; Amended - Proposed Rules 44 FR 75926 December
21, 1979.
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Table III: Canada - Effluent Guidelines for Petroleum Refining
Effluent Limitations (kg/1000 m3 Feedstock)
gey!

Category Effluent Characteristics 12 303

Point Source 011 & Grease 21.5 8.6

Phenols 2.2 0.9

Sulfide 1.4 0.3

Nitrogen as Anmonia 20.7 10.3

TSS 43.1 20.7

1. Best Practicable Technology
2. Maximum daily amount in kg/1000 m3 converted from pounds/1000 bbl where
1 bb) = 42 gallons, 3.785 x 10-3 m3/gal and 0.4563 kg/1b

3. Monthly amount in kg/1000 m3 converted from pounds/ 1000 bbl where 1 bbl
= gallons, 3.785 x 10-3 m3/gal and 0.4563 kg/1b.

SOURCE: Canada - Guidelines Respecting toxicity of Liquid Effluents from
Petroleum Refineries, 3 November 1973.
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Table IV: U.S. EPA Water Quality Criteria for Petroleum Refining
Effluent Limitation
Characteristic Status Fresh Water Salt Water Human Health
8005
TSS Not to reduce the depth of the
compensation point for photosynthesis
by more than 10X of seasonal norm.
coo

0il & Grease

Phenolic Compounds Al 1 ug/2

p2 3.5 mg/L
Ammonia as N 0.02 mg/2
Sulfides 2 ug/ S 2 ug/ L

Total Chromium

Hexavalent Chromium A 100 ug/£ S0 ug/L
Hexavalent Chromium P 21 ug/# 1,260 ug/& S0 ug/i
pH 6.5-9.0 6.5-85 59
lA\ppr'oved

2A\ppr'oved ‘

SOURCE: Environmental Protection Agency. 1976. Quality Criteria for Water
Washington, 0.C. 256p.

45 FR 79319, November 28, 1980.
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Table V: Japan - National Effluent Guidelines
Effluent Limitations (mg/R)
Category Effluent Characteristics gpr!
Human Health Cd 0.1
Cyanide 1.0
Organic phosphorous 1.0
Pb 1.0
Hexavalent Chromium 0.5
As 0.5
Hg 0.005
Alky) Hg Not detectablel
PCB 0.003
Preservation of pH 5.0 - 9.0
Living Environment3 800, COD 160
TSS 200
Phenols 5
Cu 3
In 5
Dissolved Fe 10
Dissolved Mn 10
Cr 2
Fluorine 1S

1. Best Practicable Technology

2. Not detectable means that the substance is below the level detectable by

the method designated by the Director General of the Environment Agency.

3. Effluent standards
industrial plants or other business places whose volume of effluents per

day is 50 m3.

SOURCE: Environmental

Quality
Environmental Agency Notification No. 59, December 28, 1971.

in this table are applied to the

Standards  Regarding

Environmental Agency Notification No. 63 of 1974.

Hater

effluents from

Pollution.
amended:
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Table VI: Japan Water Quality Standards
Effluent
Effluent Limitations (mg/2)
Category Characteristics ger!
Coastal Waters
a. Fishery, class 1: pH 7.8-8.3
bathing, conser- (1 )] 2 or less
vation of natural Do 1.5 or more
environment and 1,000 MPN/100 m)
uses listed b-c no. of coliform groups
b. Fishery, class 2: pH 7.8-8.3
industrial water coD 3 or less
and uses listed inc DO S or more
c. Conservation of the pH 7.0-8.3
environment coD 8 or less
DO 2 or more

1. Best Practicable Technology based upon the daily average value

2. Definition of terms used in this category

a.

b.

Cate

SOURCE :

Conservation of natural environment: Conservation of scenic spots and
other natural resources.

Water supply, class 1: Water treated by simple cleaning operations,
such as filtration.

. Water supply, class 2: Water treated by normal cleaning operations,

such as sedimentation and filtration.

. Water supply, class 3: Water treated through a highly sophisticated

cleaning operation including pretreatment.

. Fishery, class 1: For aquatic life such as trout and bull trout

inhabiting oligosaprobic water, and those of fishery class 2 and class
3

. Fishery, class 2: For aquatic life, such as fish of the salmon family

and sweetfish inhabiting oligosaprobic water and those of fishery
class3.

. Fishery, class 3: For aquatic life such as carp and silver carp

inhabiting -mesosaprobic water.

. Industrial water, class 1: Water given normal cleaning treatment such

as sedimentation.

. Industrial water, class 2: MWater given sophisticated treatment by

chemicals.

. Industrial water, class 3: Water given special cleaning treatment.
. Conservation of environment: Up to the limits at which no unpleasant-

ness is caused to people in their daily lives (including a walk by the
riverside, etc.).

Environmental Quality  Standards  Regarding Water  Pollution.
Environmental Agency Notification No. 59, December 28, 1971.
Amended: Environmental Agency Notification No. 63 of 1974.
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Table VII:

Kuwait - Marine Water Quality Criteria

Effluent limitations (mg/R)

Effluent Characteristic DEV! THVe
pH 8.0 5.5-9.0
00 5.4 2.0
coo 2.0 4.0
800 2.0 4.0
Total Hydrocarbons Note detectable 0.5
Phenols 0.05 0.10
Sulfides 0.005 0.00
N as Ammonia 0.02 0.20-0.50
Oxidized nitrogen 0.40 0.80
Total nitrogen 0.50 1.30
Inorganic P 0.001 0.02
Cyanide Not detectable 0.01
Alkyl Hg Not detectable 0.0001 !
Total Hg Not detectable 0.0001
As 0.01 0.05
cd 0.001-0.01 0.03 ;
Pb 0.01 0.05
cr 0.05 0.10
Cu 0.001-0.01 0.05 |
Zn 0.001-0.05 0.10 é
Fe 0.05 0.30 :
Mn 0.02 0.10 é
Ni 0.002 0.10 1

1.
2.

Desirable Environmental Value
Threshold Hazard Value
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Table VIII: Ambient Quality Criteria for Air Pollutants - continued

—
Long-term standard! Short-term standard!
Averag- Averag-
ing Time ing Time
Substance and country mg/m3 ppm (hours)  mg/m3 ppm (Minutes) Notes
Ozone
Israel 0.1 0.05* 24 0.2 0.1 30 Tentative
Sulfur dioxide
Argentina 0.07* 0.03* 30 days — — -
Belgium, Spain 0.15* 0.06* 1yr - -— - Proposed for Spain
Bulgaria, USSR 0.05* 0.02 24 0.5* 0.2 30
Canada - Acceptable level 0.06* 0.02* 1yr -— - - Air Quality objectives
- Acceptable level 0.3 0.1x 24 0.9* 0.34% 60 Air Quality objectives
- Desirable level 0.03* 0.01* 1yr - - -_ Air Quality objectives
- Desirable level 0.15* 0.06* 24 0.45% 0.17% 60 Air Quatity objectives
Colombia 0.07* 0.03 1yr - — — Reference level
Czechoslovakia, East Germany, 0.15* 0.06 24 0.5* 0.2 30
Hungrary, West Germany, Yugoslavia
Finland 0.25* 0.1 24 0.72* 0.28 30
0.18= 0.07 1yr - -— -
France 1.0* 0.38 24 — - —
Hungary 0.5* 0.2 24 1.0 0.38 30
Israel 0.26 0.1* 24 0.75 0.3* 30
Italy 0.38 0.15* 24 0.75 0.3+ 30 Once in 8 h
Japan 0.1 0.04* 24 0.26 0.1* 60 Average of hourly means for
24-h vatue
Netherlands 0.075* 0.03 24 — -— —
0.25* 0.1 24 — — -
0.35* 0.13 24 - - -
0.125* 0.05 24 - -— -
0.2715x 0.1 24 —_ - -

8L abeg

IA X3NNVY



Table VIII:

Ambient Quality Criteria for Air Pollutants - continued

Long-term standard] Short-term standard]

Averag- Averag-
ing Time ing Time
Substance and country ng/m3 ppm (hours) ng/m3 ppm (Minutes) Notes
Sulfur dioxide - continued

Netherlands, Turkey 0.15* 0.06 24 - - ~
Poland 0.35* 0.13 24 0.9* 0.35 20 Protected area

0.075* 0.03 24 0.25* 0.1 20 Specially protected areas
Romania 0.25*% 0.1 24 0.75* 0.3 20
Spain 0.4 0.15 24 0.8* 0.3 30 Proposed

0.256* 0.) 30 days -— - -_ Proposed
Sweden 0.25* 0.1* 24 0.625* 0.25* 30 Guideline

0.125* 0.05* 30 days — - -— Guideline
Switzerland 0.75¢ 0.3 24 1.25% 0.5 30 Winter Guideline
Switzerland, West Germany 0.5 0.2 24 0.75* 0.3 30
Turkey 0.30* 0.12 24 - — — Recommended in Industrial

area

United States 0.08* 0.03 1yr - - _— Primary standard

0.365* 0.14 24 - - - Primary standard

1.3* 0.5 3 - — -— Secondary standard
West Germany 0.4 0.15 /2 0.75* 0.3 30

Hydrocarbons (total)

Israel 2.0 3.0 24 5.0 1.5 30 Tentative * -
Italy 26.6 40.0* 24 93.3 80.0* 30 As hexane; once in 8 h
United States 0.16* 0.24* 3 - .- - Not to be exceeded more

than once a year

6L abeg
IA X3NNV



Table VI1I1I: Ambient Quality Criteria for Air Pollutants - continued

02 ¥bey
IA X3nnv

r
Long-term standard! Short-term standard!
Averag- Averag-
ing Time ing Time
Substance and country mg/m3 ppm (hours) mg/m3 ppm (Minutes) Notes
|
Suspended particulates
Argentina 0.15* .- 30 days - - -~
Bulgaria, Czechoslovakia, East 0.15% -- 24 0.5* - 30
Germany, Finland, Romania, USSR .
Canada - Acceptable level 0.07* .- 1 yr - - - Air quality objective
- Acceptable level 0.12* .- 24 - - - Air quality objective
Canada (Desirable level), United 0.06* -- 1 yr - - — Secondary standard in
States United States L
Colombia 0.1* -~ 24 -- - - Reference level e
Hungary 0.2* -- 24 - -~ - '
Hungary, Turkey, United States 0.15* .- 24 - - - Secondary standard in
United States
Israel 0.2* - 24 - - —-
Israel, United States 0.075* .- 1yr - — - Primary standard in
United States
Italy 0.3* .- 24 0.75* - 120 Once in 8 h
Japan 0.1* - 24 0.2* -- 60 Average of hourly means
Poland 0.2* -- 24 0.6 - 20 <20 um
0.075* - 24 0.2* - 20 <20 um
Spain 0.13* .- 1yr - - - Proposed
0.202* - 30 days - -— — Proposed
0.3* . 24 0.6* - 30 Proposed
Sweden - - - 0.1 - 60 '
United States 0.26* .- 24 -- - - Primary standard
West Germany .- - -- 0.48* -~ 30
0.1* - /2 0.3% - 30

V' Concentrations with asterisks represent the standards listed in promulgated regulations; those without asterisks are
approximate conversions.

2 See Newill 1977 for more detailed information.

SOURCE: Newil), V.A. 1977. Air Quality Standards. p. 445-504. In: A.C. Stern (ed.) Air Pollution, Third edition, Vol. 4 Air
Quality Management. Academic Press, New York, N.Y.
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