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Title Brief Description Issue Year
Oil Law Requires MOP to ensure environmental protection | 1987
during oil exploration and production operations
The Law of Iranian Marine | Defines the basic requirements for preventing the | 1993
Areas of the Persian Gulf and | pollution of marine waters in the Persian Gulf
Oman Sea
The Law of Sea and Border | Issues comprehensive regulations on marine | 1996
Rivers Protection against the | pollution aspects based on the Law of Iranian
Oil Pollution Regulation for | Marine Areas of 1993
Construction & Exploitation
of Facilities in the Continental
Shelf & Iranian Special
Economic Zone
Act on Protection of Seas and | The protective measures to be provided by all | 2010
Navigable Rivers against Oil | ships and oil facility for drilling, production,
Pollution transmission of oil including platforms, pipelines,
etc. in the sea and rivers in the territorial area.
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Adpt.

year IMO Conventions | Amendments Requirements

a) Pollution Prevention

* Shipboard Oil Pollution Emergency Plan
1978 | MARPOL 73/78 1991 (Vessel)

1983 | (Annex I/II) Amendments * Port State Control

* Special Areas

b) Pollution Response

¢ il Pollution Emergency Plan

- Seaports
1990 HNS - Oil handling facilities
1985 OPRC 1990 Convention 96 - Offshore unit

¢ National Contingency Plan
* Multi-national / Regional Contingency Plan

» prevention, reduction and control of pollution by
2008 | Bunker Convention ships bunkers and guaranteeing sufficient and
timely compensation

¢) Liability and Compensation

}ggg CLC Convention 69 | 92 CLC * Insurance by Ship Owners (P&I Club)
1971 . 92 Fund . .
. Fund Convention 71 2003 Fund Fund by Oil Receivers (IOPCF)
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Source: IPIECA “ A guide to contingency planning for oil spill on water”
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Clean-up o ~ - -
Gulf National Resources 5 2 % o g3 2o | 22| B
Countries OSCP | Tier1 | Tier2 | 2 = 2 & E 521 8 % E —
Bahrain 1993 Yes Yes
Iran 2001 Yes Yes X X X X X
Iraq Note 1
Kuwait Yes Yes Yes X X
Oman 1995 Yes Yes X X X
Qatar Yes Yes Yes X X X
Saudi Arabia 1991 Yes Yes X X X
Ugirfi(rlaﬁr:b Note 2 Yes Yes X X X

Note 1 Under preparing
Note 2 OSCPs of major oil companies cover the function of National OSCP.
Source: ITOPF HANDBOOK 2012/13
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Aspect Issue

* Lack of strategy and plan

* Inappropriate HSE implementation structure

e Insufficient resource allocation to environmental
management

* Lack of coordination and collaboration

* Weak implementation structure of EIA

Overall and
organizationa
Environmental levels
management system

* Variation of the management systems
Pilot sites * Inapporopriate environmental monitoring method
* Weak authority of zone management company

* Emission of flue gases with smokes

e Discharge of wastewater exceeding the effluent
standard for COD and mercury

* Insufficient environmental monitoring systems

Mahshahr

* Excessive flare gases burning with smokes

* Wasterwater discharge with excessively high oil
contents to the sea

Khark Island * QOily contaminated soil (Catchment basins areas)

* Improper waste management (drill cuttings)

* Not integrated environmental monitoring systems in
the industrial zone

Environmental
conditions

* Heavy air pollution caused by emissions of various
flue gases and fugitive gas

e Tendency of degradation of seawater and sediment
qualities due to wastewater discharge to the sea

e Lack of comprehensive environmental monitoring
systems in the whole industrial area

Assaluyeh

Source: Study team
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Short-term Goals Mid-term Goals Long-term Goals
2014~2015 2016~2018 2018~2020
- Actions that could show - Actions that cannot be - Actions that could solve
tangible implementation achieved by operational the issues during 5 to 7
effects on and management years, such as large-scale
environmental loads and improvements during improvement plans
human health within 1 the short-term period. - Wide-range capacity
to 2 years - Mainly improvement of building plans
- Mainly operational and production facilities/
management environmental facilities
improvements and human resources
development

Source: Study team
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Current Issues and Demands for Environmental Improvements

Analysis of current Future development MOP
situations plans HSE policy
- Personnel Advanced
Budget Policies Capability Technologies

Master Plan (Draft)

Short-term Goals ’ ‘ Mid-term Goals ’ ‘ Log-term Goals
Practicable Road Map
Source: Study team
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( Y ™)
Strategy 1 Reorganizing the HSE Management Structure

. AL J
Strategy 2 Promoting HSE Culture Development

( Y ™)
Strategy 3 Formulating Specific Regulations for the Environmental Protection

. AL J
Strategy 4 Rationalizing the Resource Allocation

( Y ™)
Strategy 5 Improving the EIA Implementation Procedures

. AL J
Strategy 6 Promoting Capacity Development at All Levels

Source: Study team
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Strategy 1 | Reorganizing the HSE management structure
Action 1-1 | Improving the organizational structure of the MOP
Action 1-2 | Strengthening the capacity of Environmental Protection Section of the HSE-MOP
Action 1-3 | Redefining roles of key players on the HSE management
Action 1-4 | Developing the supervisory structure of the HSE-MOP
Action 1-5 | Delegating the authority of environmental management
Action 1-6 | Rationalizing the HSE implementation structure
Strategy 2 | Promoting HSE culture development
Action 2-1 | Pointing a direction of the HSE culture development
Action 2-2 | Encouraging the petroleum companies to evaluate the HSE culture development
Action 2-3 | Promoting Coordination and Collaboration across the Company
Strategy 3 | Formulating specific regulations for the environmental protection
Action 3-1 | Identifying the legal framework to be followed by the petroleum industry
Action 3-2 | Institutionalizing the “one zone one management principle”
Action 3-3 | Introducing a measure to control the total emission in one industrial zone
Strategy 4 | Rationalizing the resource allocation
Action 4-1 | Identifying the operational level of plants from the environmental protection perspective
Action 4-2 | Introducing advanced technology to reduce the environmental loads
Action 4-3 | Evaluating the effect of resource allocation to the environmental protection
Strategy 5 | Improving the EIA Implementation Procedures
Action 5-1 | Developing Specific EIA Guidelines and Check List for the Petroleum Industry
Action 5-2 | Developing Specific SEA Procedures for the Petroleum Industry
Action 5-3 | Developing Specific CSR Procedures for the Petroleum Industry
Strategy 6 | Promoting Capacity Development at All Levels
Action 6-1 | Planning the Staff Deployment and Setting the Target Years
Action 6-2 | Planning Education and Training Programs

Source: Study team
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Deputy of Ministerand

Deputy of Ministerand Deputy of Ministerand Deputy of Ministerand
Managing Director of Managing Director of Managing Director of

Managing Director of

NIORDS NPC NIGC NIOC

. .
1
MInISter Of Institution of International University of
Energy Studies Petroleum Industry
Petroleum
Performance evaluation
Information exchange
¥
Head Manager of Head Manager of Head Manager of
i | P i O ional Health Safety
A
1
- —— Performance evaluation
de from line divisi 1
1
. ) Head Manager of Resources
Deputy of Engineeringand Head Manager of Standards -
M . X Head Manager of HSE Investigation and Support of
Internal Construction and Project Management .
Internal Construction
Deputy of Legal Charter Head M  Legal Head M ¢ parli
i1 Rights and Parliament ea ) anage.rf1 egal ea anag:fr(j) arliament
Affairs CharterRights Affairs
Deputy of Commerce and Head Manager of Head Manager of Latin, African Head Manager of Europe, Head Manager of
International Affairs Asiaand Oceanea and Arabian Countries Americaand Caspian Neighbors Investing and Economy
Head Manager Head Manager Head Manager of Sport | |Head Manager of
Deputy of Development of o Head Manager Head Manager of .
M ™M ¢ of Organization || of Manpower R h Development of . Affairs Supportand
anpower/Management of Researc ntrepreneur
P s and Method Training Management P Office Finance
Deputy of Planningand Head Manager of Head Manager of Budget Head Manager of Policy
il . Head Manager of S L Head Manager of | o
Monitoring Hydrocarbon . . Hydrocarbon Coordination and Monitoring . Implementation and Privatization
StrategicPlanning . Energy Planning
Resources Resources CompaniesPlans of Downstream Industry
Deputy of Research and
Technology
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/Environmental Manager of\

NIOC
[ Environmental Expert Environmental Manager of

! NPC
! N S

Envi tal Expert 1
[ - nwm(r;:;nniy) Xpe ke Environmental Manager of
1 1
i 9 NIGC
| N
L Environmental Expert 'L__

! Environmental Manager of

K (vacancy)
Capacity building /

Source: Study team
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Category Education and Training Items
Master Plan for Goals and scope of the master plan
Environmental Basic policy of the master plan

Management and Oil Spill
Response

Institutional development and technology
Action plans

Formulation and
Promotion of the HSE
Culture

Steps of the HSE culture development and activities at every step
Promoting and improving the HSE culture

Evaluating the HSE culture development

Actions required for the development of HSE culture at the
management level

Execution of the
Integrated HSE
Management Systems

Concept of the integrated HSE management systems

Developing the organization structure to operate the integrated
HSE management systems

Evaluating the integrated HSE management systems

Actions required for the operation of the integrated HSE
management systems at the management level

Environmental
Management Regulations

Developing the cooperation systems among the departments to
execute the SEA and EIA

Actions required for the execution of the SEA and EIA at the
management level

Outline of new environmental regulations such as the total
emission control systems and company’s responsibility

Developing the organizational structure to introduce the new
environmental regulations such as the total emission control
systems

Actions required for the introduction of the new environmental
regulations such as the total emission control systems at the
management level

Environmental Survey and
Monitoring

Sampling measures (sampling points, sampling methodology, etc.)
Compiling the sampling data
Analyzing the sampling data
Reporting the analysis result

Air pollution control

Technology to  reduce Water pollution control
pollutions Soil pollution control

Waste management

Outline of EIA required to the petroleum industry

EIA guidelines by industrial sector prepared by the DOE
Environmental Impact How to evaluate the EIA statement
Assessment (EIA) and Matters required for the project proponent (evaluation points)
Strategic Environmental How to utilize the EIA statement for supervision of the operation
Assessment (SEA) Methodology of SEA prepared by the DOE

Sustainability indices and measuring methods prepared by the

DOE

Communication with Civil
Society

Gathering comments from the public and NGOS on the petroleum
projects
Information disclosure

Source: Study team
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- € Providing a national policy/strategy/plans
€ Evaluating performance of the policy/strategy/plans

‘ Providing a national framewaork for environmental managemeni

o 4 W o 4 el gl AlE it aslyy glpr] Codge polod

Environmental Manager of
National Company

I_¢

Subsidiaries
(Operating Companies)

L R R 4

Providing guidelines and technical standards
Supervising operations of the subsidiaries
Evaluating the environmental protection by the
subsidiaries

Operating plants/facilities/ management
systems

Setting environmental targets

Monitoring change in environmental conditions
Evaluating the environmental performance
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Players

Roles

JUAWIUIIA0D)

HSE

MOP

Developing and revising the national HSE policy, strategy and plans

Setting performance indicators to evaluate the implementation of the national
HSE policy, strategy and plans

Monitoring and evaluating the performance of the national HSE policy, strategy
and plans

Developing and enforcing specific regulations for environmental protection in
the petroleum industry

Monitoring and evaluating the HSE management of the petroleum companies
Promoting the HSE culture development in the petroleum industry

Promoting the implementation of SEA and EIA in the petroleum industry
Taking budgetary steps to introduce the environmental protection technology
Cooperating with other units of the MOP in the project implementation
Reviewing and endorsing the environmental protection part of Iranian
Petroleum Standards (IPS) updated by the national companies

Holding events that contribute to raising awareness of the environmental
management in collaboration with the petroleum companies

Cooperating with the PMO in the case of oil spills

Disclosing information about the HSE performance

Engineering
and Internal
Construction

Incorporating HSE aspects into construction plans and design

Cooperating with the HSE unit in the project implementation

Disseminating the importance of HSE in the project implementation to the
engineering section of the national companies and subsidiaries

Reviewing and endorsing the Iranian Petroleum Standards (IPS) updated by the
national companies from the technical perspective

Development
of Manpower/
Management

Coordinating training programs on HSE management system and HSE culture
development with the HSE unit
Incorporating HSE aspects into the training programs of the ministry staff

DOE

Developing, revising and enforcing the environmental laws, regulations and
standards

Monitoring and evaluating the emission and discharge

Managing and utilizing the online monitoring records transmitted from the
operating companies via the online monitoring systems and sharing the data
with stakeholders

Developing the implementation systems of SEA

Promoting the implementation of EIA and evaluating the statements

Disclosing information about the activities

PMO

Developing the national contingency plan (for Tier 2 and Tier 3 levels)
Instructing concerned organization to prepare the local contingency plan (for
Tier 1 level)

Executing the emergency response in cooperation with the relevant
organizations

Disclosing information about the activities

soruedwo)) wnajonad

National Companies
(NIOC, NPC, NIGC
and NIORDC)

Developing the HSE management systems (policy, implementation procedures,
evaluation indices, auditing, preparedness for emergencies and so on)

Operating the HSE management systems (risk assessment, environmental
monitoring, review of the management systems and so on) and conducting the
internal audit

Supervising and auditing the HSE management systems of the subsidiaries
Promoting and disseminating the technology to reduce the environmental loads
Supervising the implementation of SEA and EIA and reporting the result to the
HSE-MOP

Updating and operating the IPS based on the applicable technology and the
latest environmental standards and regulations

Reporting the HSE performance to the HSE-MOP

Addressing emergencies in cooperation with the relevant organizations

Holding events that contribute to improving the HSE culture and raising
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Roles

awareness of the environmental management in collaboration with the HSE-
MOP
Disclosing information about the HSE management activities

Subsidiaries  of the
National Companies
(operation)

Developing the HSE management systems (policy, implementation procedure,
evaluation indices, auditing, preparedness for emergencies and so on)

Operating the HSE management systems (risk assessment, environmental
monitoring, review of the management systems and so on) and conducting the
internal audit

Implementing the activities to reduce the environmental loads

Transmitting the monitoring records via the online monitoring systems to the
DOE

Implementing SEA and EIA and reporting the result to superordinate
organizations (the HSE-MOP and four national companies)

Reporting the environmental conditions and HSE performance to the national
companies

Responding emergencies and cooperating with the concerned organizations
Holding events that contribute to improving the HSE culture and raising
awareness of the environmental management in collaboration with the HSE-
MOP

Disclosing information about the HSE management activities

Subsidiaries  of  the
National Companies
(zone management)

Developing the HSE management systems (policy, implementation procedure,
evaluation indices, auditing, preparedness for emergencies and so on)

Operating the HSE management systems (risk assessment, environmental
monitoring, review of the management systems and so on) and conducting the
internal audit

Organizing a liaison meeting in the zone regularly

Organizing a separate meeting to discuss an individual issue such as
environmental management in the zone

Encouraging the companies operating in the zone to implement SEA and EIA
and reporting the result to superordinate organizations (the HSE-MOP and four
national companies)

Operating the integrated environmental monitoring systems and analyzing the
monitoring records

Giving direct orders for a company that violates the regulations or standards to
remedy a fault or improve the operations/facilities

Responding emergencies and cooperating with the concerned organizations
Holding events that contribute to improving the HSE culture and raising
awareness of the environmental management in collaboration with the HSE-
MOP

Disclosing information about the HSE performance

Private Companies

Developing the HSE management systems (policy, implementation procedure,
evaluation indices, auditing, preparedness for emergencies and so on)

Operating the HSE management systems (risk assessment, environmental
monitoring, review of the management systems and so on) and conducting the
internal audit

Submitting the environmental monitoring records to a zone management
company

Participating in the liaison meeting and separate meeting organized by a zone
management company

Implementing SEA and EIA and reporting the result to the HSE-MOP and a
zone management company

Reporting the environmental performance to the HSE-MOP and a zone
management company

Responding emergencies and cooperating with the concerned organizations
Disclosing information about the HSE management activities

K32100§

[IAID

Citizens and NGOs

Observing the activities of the petroleum companies
Participating in the process of SEA and EIA

Source: Study team
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Setting the annual Evaluating the
agenda performance
® *
1st Year \I/ 2nd Year
[ L J
Setting the annual Evaluating the
agenda performance

Based on the Master Plan

Source: Study teame
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Roles of the Committee T v
- e

Subsidiaries
(Operating Companies)

Supervising by the National Companies
- - Monitoring environmental management
- Evaluating environmental performance
- Review environmental monitoring reports
- Auditing HSE-MS

Source: Study team
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Category Performance Indicator

- Greenhouse gas emissions (CO, , CHy ,etc. )
- Energy use (consumption)

Climate Change and Energy - Alternative energy sources

- Flared gas (quantity of hydrocarbon gas)

- Energy consumption and input-output ratio

- Biodiversity and ecosystem (Qualitatively describe how the company
Biodiversity addresses
- Fresh water (quantity withdrawn or consumed)

- Other air emissions (VOCs, SOx, NOx, PM, ODS, other regulated emission)

- Spills to the environment (quantity of spills)

Regional Environment - Discharges to water (quantity of hydrocarbon discharges to the water
environment)

- Waste (quantity of waste disposed)

- Changes in development of HSE culture at all the levels including the top

HSE Culture
management

- Resource allocation to development of structure to achieve the objectives of

Resource Allocation o
" the HSE management systems and to the management activities

Source: Prepared by the study team, referring to the “Oil and Gas Industry Guidance on Voluntary Sustainability
Reporting”, IPIECA
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Commitment 1 f Top management
Leadership J l Senior Managers
‘ Interaction
HSE Implementation ) >f Operating Units
Responsibility J

‘ Interaction

HSE monitoring, | HSE Unit
evaluating & reporting J
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Vision
Driving force to
- |:> - put the HSE management systems into practice
- realize change for the better

Examples of measures to improve the culture

Direction

4 Walk through (observation),\
leadership message,

showing examples, and
making decision for

\ improvement )

Rewarding
T P TP PP -
Involvement programs
Training programs
.lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllpﬁlr)lrlol&leerl]lelF]ltlrl]lelelaleldl lllllllllllll
Source: Study team
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Underdeveloped
“Our ”

HSE Culture

if needed

Taking root as ' Improving/changing

Source: Study team
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° Problem Finding: Discovering where the weaknesses and problems are,
and what did not work

° Display: Visualizing the issues

° Clear: Find solutions to the issues

Understanding the problems and solutions, and Acknowledge:
communicating to the team

Source: PDCA (Plan-Do-Check-Act): Extended Diagram, Karn G. Bulsuk
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Initial Stage
Starting fromH, S& E

Oc¢cupational

Second Stage

Gradually involving to
other departments

Source: Study team
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Legal Framework of Environmental Management

Fundamental Laws and Regulations =
Air Pollution Control
Water Pollution Control Identifying the legal framework of
environmental protection in the
. . petroleum industry
Soil Pollution Control
= - Acts and By-laws
Marine Pollution Control - Regulations

- Standards

- Circulars that have legal force of
environmental protection

- Plans ratified by the govemment,

Solid Waste Management which are related to the

environmental protection?

Noise & Odor Control

SEA, EIA and Sustainable Development G

Getting the information across the
petroleum industry

Source: Study team
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[ National Companies ]

Appointing | Reporting
Supervising

Promoting coordination Reportina/Notifvi
and collaboration Zone Management k eportingrivotifying

between companies Comlpany
mmmmmeeede e —— |
v i

Operating Company Operating Company Private company

(Subsidiary of (Subsidiary of “
National Company) “ National Company)

3

Contractor ] [ Contractor ]

Industrial area/economic zone

Source: Study team
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Zone Management Company Operating Companies

Providing the information about
process and sources that generate
the environmental pollutants

>3

'Submission

Evaluating operational
conditions of the companies

Preparing the environmental
<& monitoring reports
Submission

Getting the supervising method across the operating companies,
giving notice of evaluation result, and instructing improvement

Source: Study team

ol ) S o J yS 9 daamoany ) Ol sl agd 1PV VLY IS

datp b ol o5 oy anmecs sla)l (05 g S Lanome Sgup 4385 (slg yslid 3 oolicl
&l i slaygld 5l eolial o)L, OV 3 TV iSu 00,5 o oy Bl cans ] 4 Slles sl

Fxiuo adboio SO Ho 5 LS J 08 ol (Sloladl S e F-T ol

sleslawl i les oo pbaii 1) (i S0g0 ;2 5l Lo X Sladl aS Jglase (g, a0 sl 0S8 0 egdle

5 el o i onn e slas il s (sl 8550 sy o JS S
595 ooy Sgz 3L HSE-MOP S 6ol ool b a5 ls 5529 poizme & jgum Saio axly g0l olass
i 2 (6525 5L sl p3Y S e 0,00 (g alBie chogi 1 50 )l pad ladl JST S et

el o0 &l agmes gy S e

oty s 3 055 15 el
SlelaBl g oy Jarzme o 1) o 0ao¥T ore SIST L Sillos LS 10 5 ol adlate o pae o500 S

L HSE-MOP 5 6 lol .asilay ailaie jo (asre Cny sboo,lailiwl an oliws sla |y o3 orex
(L 5 J555 500 a5 s o3t 5 b Sty a8 151 o0 AT o | iS5
S5t ey 451, Sialan Sl 5 oy e oy 450aS Sl 45 b g wsins oo I3

WS S 0ed (o (20 Glojle ddlaie Sy o

sl A



blo (2l s ol @l o b mlio (e Cangj Co ke So sl

HLAE! S ) 7038 i (4855 (oo (Y
Ele Sl S S pieas o5t sles gamsy |y Lail IS 55 piaees 2ol HSE-MOP S ol
(F oLl LS S oy b ags (F cailaio Clanl fpans (F c09d 155 0yl 45 ool 0ai¥T opaens () 51 i
5o el IS J S e Jlesl aigy 4 gy po Ol ol )0 L 3L plosl (7 ol (O «Ban jlade oyl

el 00 00l Mﬁ) Y.v.v u’“’”

dgad Colw SO 50 J 568 w1 plasil (¥

Al aalys dalons ages Glye e S o Ll BB jloxe e allly Coons) a0l (bl
a1 Ll e aisSa aS WS sy 08l Slles OS5 e 0 salyS e (ol ailate Bun g
F5 S s Jlosl ln aiged Col cnl 050l Wl (o0 gl ams alS 395 @ late JLasil LB slone
sl Lesl

sl A



Llo 2l s ol @l o i mwlio (e Cugj Copde Cogdy

&l pmass a g P 51l

o catd b ablie 5 (aiome Sy Co e sl badi e Glailejle b b £V sl 0 a5 jghailen

el llas b b aal38l b Caglyl wids Canio o s 48 " Slesle gz le 4 bgyje oIS V.Y "
— HSE ilie o pnace ol 00 G dasme jl cilis Loguas HSE cy poe 40 oS a5 g5 oS> o
=i xS i g HSE-MOP 1S o lol ol b ol 5l caobin 51 sl )15 soliul § cuolgs alawlgy 81 ials
Gy Lo ooV alS o lie ay oS i | abie arass HSE g asl I8 o Shoe gz Wl
Oils B celiie 1) 5 5 i Sl 5)lo 050 9 g cdngs b (55 Sl p0 (Slles 5 dnwg 5l (LA lanee
St (52957 9 60909 O Ol A Sl (Had Slles (o) pad gl abled ang Lol g ad e o
ooV 2als gz amb iy clos sl 51 ool el eyt oyt ool 52 sl aal, S il b lulis
2508 4 Y SLladl 035 o g a3l Jpam BB Sllee (slo dinge b By & aoms i lo

T

S § dmo Cblis o jl busly Jldos mhaw oLl V-F pludl

Al oMbl w91 oo b 1y Slkes mhaw a5 Lslge g 095 slaaxly Sllee mhaw 5l Slles slgsS o
DB ed i 380 ek |y asly Sllee bl d adien Lo slgiS 18 g HSE-MOP S 61! Ll
Wy da el bla> a i 1) o sly SLdes mlaw b Jo slgsS 15 ¢ HSE-MOP S 6 lol oyl L

o Cunn ) )b GalS Cper b piy (sl 59US 31 ooliiwl Y-F pludl

e BB lelos (sloting LBy a5 1) (aome Cany sl lss (on 48y slaz 53 5l oolid

5 HSE-MOP 5 o,lsl 5 )ls 5l i coio jo ol aass agi el cpl ol aas tals as

(G laome Cblin adliyy (2210 &30 10) glie 10 (257 4 pe G alold (Sillae Ll aly 25 Gles

=i xS i g HSE-MOP S ool cmlis b3, Guleol s oims museis (aebp ils &g 40) 1

a8 g ol aggy p) 0w anasd Cuw) b jl cblis #)b glal cox | el Jbe mle b
ol 000l sy e 51 cbla> slgs y5lid sl

sl A
32-7



blo (2l s ol @l o b mlio (e Cangj Co ke So sl

Lyoel 5 3 (o0 yias 50 5l y9d rmmslio (slapdy 31 o8liiuat ()

s by e Slamdle bl 5y il e Coo 3l oo gy gl san VT S Cugm celin (g5l ol
O P SRR WCH P U NESYCHN JOI C BV I SQU S A CRERWY)
sty ae e 155145 0 S a5 (BAT) o jias 55 6,508 e 0 3575 Ll LB (5,508
(ALARP)

el 00 00l c.uoy V.f. V¥ u’“‘m e LQ,JLg) U"‘ uup

I9p (Soll ilS £ b (g1, (¥
) 5e S o e 45k 39 a3 55 o oan T a8 & e g5 & s Sl l5 5,50
ol aes malS 5l ldee 51 W Wl oo lgp Sogll 08 a5 ol o] sae 4 (pl 058 0 5 55
L oa V1 9,5 o o saia¥T 0l 5,5 i 8 slols 208 85 o e £50 e & (6,915

Sl 00 00l C.Moy v.f.vY u...;u)o L@(‘"j) U"‘ g_JL\j)_> WL_A P > OMYT ua; d_“_g) P uo; ‘J""U

ST (Fogll Jy8 ik sl (F
5 s psenle oile culio s Gludl oy siie Ll b an¥T o)l aligsl g olls condy O Fogl
S ams (1l ) e Conyy gl 00 VT Bl (glo a0 wily (oo ol (Sogll 58 6l (60 Silex
Sl ol aiar Slawul 2ol 5 adgs anld 1o b oan¥T 5 Lol jals il g4 90 Lol OT So4l

Sk ;o,ﬂ S b aol g gl (F
Dl (S oyl g (Sgyd oyl cnS 5 g S Ll (e s alge 4 S Sogll oS
ol oal ool sgi FLFLY 1Sy o S Sogl JyuS a0 bgs o LS >

Wilowy o pro0 s by 512 (B

bl GUla aw o )50 ol o0l sy Laoee g Ll oy e Sl ST elowy ore f Cu e
o=l olse s la> sla 0disS Adal g b sl adal o B rae Cun S abas el S LB

ol od o0l rusgi O. YLV 1Sy o adal s,

Comy 5 baurmo bl g gl pamass' §l (b5, ¥-F sl

by el clble> glys b ol >l 6l b WS pi hwgl ailie jacass Wb HSE-MOPJS N
sl plbe pamas 5 b sl 4 bare lod)l5 Wb (o iS50 miled o) 1) coslin 926 0 S
Sisles JLo,l HSE-MOP S o lol a1y dosre s ; Slaal 4 slitws

sl A
33-7



blo (2l s ol @l o b mlio (e Cangj Co ke So sl

wles bl wles ST 3158 s slaS b aS | mbe (aass o9 Wb HSE-MOP Js ol ST NS
lets LS 50 4 5Ll Slaladl caz ole dogi il cslie lie (arass & 50 50

sl A
34-7



Llo 2l s ol @l o i mwlio (e Cugj Copde Cogdy

EIA ‘slﬁl ‘5&435) C)L»a‘ [N 6)&"’.')"""""

a5 1) (BIA) (e ooy ol WUl ol ole olecal, (DOE) oy lasme cibilis ool
S s Lalasal, o (glgione ol .ol ool Lal ams oo g |y s (2L 5 (o (slein

a3l 00,55 s ETA los )55 as slp Jos slosaly 4555 zp a5 LS i 5 St )59 oo sl
el (6,908 (5l EIA cos Gl olaslinl g Aol cya (8 slalesal) oyl

Cl Carduo aitrn owyy s a5 o g ETA baloialy o gai V-0 pludl

9 St GV GiS csandiy iy i el [ g (i 0 518 g Cd adg ledid ol cdl o
il Cedl Cavo 5o (20 5138 5 addllas gl (6l oy Slesend (solo b lalesal,) pl cogdlay gl Lol

el 00l 00ld gl V.V Y s )0 e840 oyl L35>

Gl Carduo aiso SEA slanigy oy 905 Y- pludl

VAY ools slio o g DOE alwsy (SEA) S35l il Jaume Cons b, slalosaly o IS ol 4

S i Glareizme Jolis Ssbl gblio .conl onl gy 2,8 g cloixl (goladl dllu O axwgd anliy oy
laleal) 1 opdle cplpl )3k i Gl ailate p wilys oo alfaiz 5 cxess ol &5 ol aniig i
Y LiSu 50 ggose opl Oldis il anily o cane slp SEA slaasy, oL HSE-MOP S o )lsl ¢ cogas

ol 00 00l c‘.oy Y.Y.

Y TNLIE SR v E ) CSR ‘_gl.b.»‘g) LY Y-0 p‘dﬁ‘

Aol oSt b ojgp slya! jo i sksS 1o eleinl cdgius p aS o )ls ks HSE-MOP Js o ol
ooy, sl HSE-MOP J5 6,13l (CSR) <5 15 cloin] cdgins Slalyll 5 pogie iliS Ly jelaie 4

el 00l 00ld o VoYLV w10 ga050 (pl OLEpm il ails ci Caio gl CSR pgases

sl A
35-7



Llo 2l s ol @l o i mwlio (e Cugj Copde Cogdy

Tobow ads’ jo Cud b arwgi sl 7 &yl

5 Stsamel il o HSE ool yo SIS placiial colio o6 4y HSE oyt i sl joiie 4
ol asly o5 a3l ol ol solie dmsgs § HUS IS placitnl 5 o308 drmsgs el molio colio yamass

S sldlw i g plaseiwl glp g3y a0l V-7 oludl

laroma ay 2990 B0 SISl (5 5l 035 Sl 4l pe g0 18 (55550 (5 rate ame S S

45 S Gl b 090 oo 5 golatdl - elaial D1 5 (gl 00,28 009050 Jald a8l G (orbo S
55 5 5 Bt nl 35 1y G131 iz il wimo o bl | Sl 5 055 Slealy Sl (55l Slekes
Al pmasie 90 b Sy oS Gl (Sen b ot D)l S0 5l ol dlaal p pizes ol (28 b5 2
iy Glojlos Lo Ghod ez ailed S5, LS 20 onl o (armme G Sldled 45 oralie 5o @
Lzl ol aseliy ol (Sl az wisS” aseiie g ol adls g, plaseal aslyy Wl (S8 SiS 75 w0l 53,

D g

6390155 9 Shigol (5l 53y 4ol V-5 pludl

e G a5 oole Slae wile oo Comdlo 5 Jad o ol a5 35 ls (S e 85 sleaS 0

p3Y bisel sl asliyy 5 0iiS o s Wl pslar 1) 093 (5550l )5 Asliyy iz el i Gloio b 4o
wed ool las " el b Ll mls Y8 asu " o aS jshilen Ll anled oo cpgas |y g5l bl ol
L sl g o i (50,5 o 5 s s 1 i s iS5 3k asalys i
Cobw 45 )3 (559018 5 il (sladalp Wb (i sleiS b oid wl)] anal> 25l opl jo a5 pla i

Das o Hlas 1y 65501, g hiael ogase la el B-). YLV Jgam ail atsly Jle Co e Julis

sl A
36-7



Llo 2l s ol @l o i mwlio (e Cugj Copde Cogdy

5 LSy gl 3900, g Shigel B-V. YLV Jgu

Slylal ol oo g Jle o oo :Bup og,5 .

Category Education and Training Items
Master Plan for Goals and scope of the master plan
Environmental Basic policy of the master plan

Management and Oil Spill
Response

Institutional development and technology
Action plans

Formulation and
Promotion of the HSE
Culture

Steps of the HSE culture development and activities at every step
Promoting and improving the HSE culture

Evaluating the HSE culture development

Actions required for the development of HSE culture at the
management level

Execution of the
Integrated HSE
Management Systems

Concept of the integrated HSE management systems

Developing the organization structure to operate the integrated
HSE management systems

Evaluating the integrated HSE management systems

Actions required for the operation of the integrated HSE
management systems at the management level

Environmental
Management Regulations

Developing the cooperation systems among the departments to
execute the SEA and EIA

Actions required for the execution of the SEA and EIA at the
management level

Outline of new environmental regulations such as the total
emission control systems and company’s responsibility

Developing the organizational structure to introduce the new
environmental regulations such as the total emission control
systems

Actions required for the introduction of the new environmental
regulations such as the total emission control systems at the
management level

Shad o lua B | O gl b g f o

Category

Education and Training Items

Formulation and
Promotion of the HSE
Culture

Steps of the HSE culture development and activities at every step
Promoting and improving the HSE culture

Evaluating the HSE culture development

Actions required for the development of the HSE culture

Execution of the
Integrated HSE
Management Systems

Concept of the integrated HSE management systems

Integrating the operation into the HSE risk management

Sharing the good practices including case studies of other countries
Evaluating the integrated HSE management systems

Actions required for the operation of the integrated HSE
management systems

Matters to be included in the unified monitoring forms that is
reported to the MOP and evaluation methods for the achievement
of the objectives

Environmental Survey and
Monitoring

Sampling measures (sampling points, sampling methodology, etc.)
Compiling the sampling data
Analyzing the sampling data
Reporting the analysis result

Air Pollution Control

Indices to be monitored and measuring methods

Promoting the collective actions or self-regulation in a region such
as total emission control systems

Setting the target values for the total emission control systems
Improving the operations towards flaring gas reduction

Water Pollution Control

Improving the existing treatment systems and examining the
matters to be considered for introducing the integrated treatment
systems
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Category Education and Training Items

- Outline of EIA required to the petroleum industry
- EIA guidelines by industrial sector prepared by the DOE

Environmental Impact | - How to evaluate the EIA statement
Assessment (EIA) and | - Matters required for the project proponent (evaluation points)
Strategic  Environmental | - How to utilize the EIA statement for supervision of the operation
Assessment (SEA) - Methodology of SEA prepared by the DOE

- Sustainability indices and measuring methods prepared by the

DOE

- How to operate the simulation model

0il Spill Modeling - Application of the simulation result to the preparedness for

emergencies and emergency response

- Understanding the issues of drill cutting discharge to the sea

Waste Management - Treatment methods of drill cuttings

- Objectives of CSR and the activities

- Sharing the good practices including the case studies in other
countries

- Information disclosure

- Possibility of other participatory activities

Communication with Civil
Society

Source: Study team
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Project Phase Activities EIA Required

- Seismic survey,

. o - EIA on offshore seismic survey
. exploratory/appraisal drilling .
1 | Exploration . . 2| - EIA on exploratory/appraisal well
(Investigation and appraisal of oil drilling

and gas reservoir)

- Preliminary EIA based on the
development  plan, conceptual
design of production facility, and

- Development plan, production and

2 | Planning facility plans, feasibility study

(FS)

feasibility study

3 | Construction

Production well drilling, facility
design, procurement of materials,
facility construction

Comprehensive EIA based on the
basic design of the production
facility, construction and operation
plan as well as decommissioning
plan

Facility operations, oil and gas

EIA on modification/expansion of

4 | Operation roduction, transportation, . .
P p P the production facility
storage, export
- Termination of  production,

abandonment/ demolishment of | - EIA on decommissioning
production facility

5 | Decommissioning

Source: Study team
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Environment Health and Safety Social
- Environmental pollution - Occupational health & safety - Living & livelihood
- Ecology/ biodiversity - Accident - Indigenous people
- Topography & Geography - Natural disaster - Historical heritage
- Hydrology - Emergency response - Company reputation

Source: Study team
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Implementing Body

Iran (recommendable)

Japan

Total Emission Reduction
Plan

Zone management company

Local government

Total Emission Control MOP Cabinet office

Standard

Monitoring of Emission Operating company Operating company
Inspection Zone management company | Local government
Definition of DOE (MOP if necessary) Ministry of Environment
measurements

Legal Justification

Ministerial decree of the
MOP is desirable.

Basic Environmental Law
& Air Pollution Control Act
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Table 1: The Pasquill stability classes

Stability class Definition Stability class Definition
A very unstable D neutral
B unstable E slightly stable
c slightly unstable F stable

Table 2: Meteorological conditions that define the Pasquill stability classes

Surface windspeed  Daytime incoming solar radiation  Nighttime cloud cover
mis mifh Strong Moderate Slight >50% < 50%
<2 <5 A A-B B E F
2-3 5-7 A-B B C E F

3-5 7-1 B -C C D E

5-6 1M1-13 c C-D D D )

> B >13 c D D D D
Note: Class [ applies to heavily overcast skies, at any windspeed day or night

Source: Japan Meteorological Agency
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Subject

Details

1. Outline of factory and
industry

Location and address
Location map
Type of business, capacity and production process

2. Outline of facility and
stacks

Type of facility, name and type of burner

Height and diameter of stacks

Location map for each facility, stacks and their relationships
Location of stacks (code)

3. Operation condition
of the facility

Type, amount, and sulphur and nitrogen contents in the fuel
Type, amount, and sulphur and nitrogen contents in the raw
material

Operational condition over season and hours (operation of
burners and loads)

4. Emission volume

Concentration of sulphur, emission volume, temperature,
residual oxygen, emission speed, dry and wet gas volumes, etc.

5. Mitigation measures

Pollutant treatment system, name, capacity and efficiency
Other mitigation measures and their effects

Source: Study team
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Model Type Outline

The model deals the area as
one box (volume = V) and
the concentration of
pollutants depends on the
emission volume (Q) (C =

Q=V).

One Box

Box V c Concentration (= C) is

B Diff Q, /2;_,20 dependent over the time,
0X ifference

3G-3C emission volume and
Model | method ’J_ﬁﬂ Co reduction from the box.

5 dc B
444 V=Q-s

Concentration of pollutants
inside a box is uniform. The
Multi-Box change in concentration is
Model reproduced through frequent
from and to the boxes over
time.

Concentration of pollutants
is reproduced by diffusion
and advection. In general,
plume model is suitable for
Plume and Puff flat and uniform locations.
Although puff model may
reproduce unsteady state,
diffusion parameters are
limited.

Source: Study team
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Source: National Institute of Advanced Industrial Science and Technology
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| A. Reduction of gas
emission amount

Air pollution
prevention technology

B. Minimal pollutants
generation

1) Maximum recovery of usable gas

2) High efficient treatment process

3) Introduction of high- efficient
combustion equipment

4) Reduction of fugitive gas by

improvement of existing equipment

5) Gas Underground injection

6) Use of high- efficient combustion

burner

7) Use of high quality (low sulfur) fuel

C. Elimination of

pollutants

8) Installment of flue gas treatment
facility

— D. Diffusion of pollutants

9) High stacks

Source: Study team
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Requirement Status
Measures Mahshahr Khark Island Assaluyeh
Upstream | Downstream Upstream | Downstream
Maximum recovery of Flare: XXX Flare: XXX
usable gas Flue: - Flue: -
In ion of high-
. fg:iicctmt?eztmeft Flare: XX | Flare: XXX | Flare: XX | Flare: XXX | Flare: XX
v Flue: - Flue: - Flue: - Flue: - Flue: -
. process
Reduction of |7y 00 4 ction of high
gas emission efficienc combuiion Flare: X Flare: X Flare: X Flare: XX Flare: X
amount . Y Flue: X Flue: X Flue: X Flue: X Flue: X
equipment
. -, . - o Facility: -
Reduction of fugitive gas | Facility: X Facility: X | Facility: X XXX Facility: X
Gas underground injection Flare: XXX Flare: XXX
g Jecto Flue: - Flue: - i
Minimizi Use of high-efficiency Flare: XX Flare: X Flare: XX Flare: XX Flare: XX
inimizin .
ollutant € | combustion burner Flue: X Flue: X Flue: X Flue: X Flue: X
]
p . Use of high quality (low Flare: X Flare: X Flare: X Flare: XX Flare: X
generation
sulfur) fuel Flue: X Flue: X Flue: X Flue: X Flue: X
Eliminating | Installation of flue gas Flare: X Flare: X Flare: X
pollutants treatment facilities Flue: X Flue: X Flue: X
Diffusing . Flare: X Flare: X Flare: X
High stack: - -
pollutants 1871 Stacks Flue: X Flue: X Flue: X

Note: XXX - as soon as possible, XX - desirable, X - according to future plan, - unnecessary

Flare — requirement status for flare gas, Flue - requirement status for flue gas,
Facility — requirement status for fugitive gas
Source: Study team
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. ; Reducing the gas amount sent from the
Step 1: Operation
Ir’?lprovgment offshore plants to the onshore plants
(Production control)
Step 2: Facility Recovering the flare gas at the onshore plants
Improvement (Reuse)

Injecting excess gas into the underground
Step 3: Zero Flare (Underground storage)

Source: Study team
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Production Control \ 1.0%
(Improvement of O

Operational Skills)

Amount of Excess Flare Gas

2.0%

Sent to petrochemical
plants

»{ Offshore platform T Onshore plant

Sent to pipelines

Reservoir Reducing the surplus gas
sent to the onshore plant

Source: Study team
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Amount of Excess Flare Gas

2.0%
! 0.2%
Sent to petrochemical
plants
] Offshore platform Onshore plant
Sent to pipelines
Reservoir Excess gas recovery
A 4
Network for Sent to Phase 11 and
excess flare gas > subsequent phases
recovery

Source: Study team
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Sent to petrochemical
plants

Offshore platform Onshore plant

Sent to pipelines

W Excess gas
| 2

Injecting into the | - Use for EOP
underground

Source: Study team
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Item

Study 1™

contents

year

year | year

year

year

year

year

Approx. Cost
(Thousand US$)

Gas
Recovery

Conceptual
Study

200-300

Basic
Engineering

Detail
Engineering

Construction

20,000-30,000

Gas
Underground
Storage

Conceptual
Study

200-300

Basic
Engineering

Detail
Engineering

Construction

20,000-30,000

Total

40,400-60,600

Source: Study team
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i) Flue gas desulfurization unit

ii) Electrostatic precipitator iii) NO4 removal unit
Flue gas — L] wia
|:> nox :: _g Hox ® P rn....--.....-.j
SR :
Flue gas e treated gas
6N+ N, VAR - R
— SN.* BH,0 Catalyst LI - - ::>

ENO,+ 8NH, layer Me & 8 %

= TH,+ 12H,0

Electrical charging on the particles and
collection of them on oppositely charged
metal plates.

Source Fuji Oil Refinery
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Item Studv contents ™ o 31 4™ 50 6" 7" Approx. Cost
Y year | year | year | year | year | year | year | (Thousand USS$)
Combustion | o injection  |H———————————— Nt specified
measure
Conceptual - 200-300
study
Installment Basic
of flue gas : . —
treatment Engineering
o Detail 20,000-30,000
facilities . . -
Engineering
Construction e e—
Total 20,200-30,300

Source: Study team
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Assaluyeh Flare gas Emission Rate (MMSCM/Y)

Expected emission with operation start of new phase
==% unit(Phases 15-18) and petrochemical units

1
I_
I

_ . Expected emission by application of preventive measures
( High pressure gas recovery ,Petrochemical reduction effort)

Underground storage (EOR)

2008 2009 2010 2011

»
Operation R
start A\
’
New phase 4 ‘\
’ \
2 ‘\ New
’ \ | equipment
,/’ “ installation
1
\
\
I

2012 2013 2014 2015 2016 2017

2018 2019 2020

Source: Study team
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SOx Emission (ton/Day)

From2012 Slug catcher gas is 100% transported to gas treatment facilities
with exception phase 6,7,8

From 2014 new phase operation started

From 2018 gas recovery unit are installed

2008 2009 2010

= = Slug catcher gas is 100% transported to gas
treatment facilities

= = =pExpected emission with the operation start
of new phase plant

— = —p Expected emission by application of
preventive measures (High pressure gas recovery)

2011 2012 2013 2014 2015 2016

YEAR

2017 2018

Source: Study team
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NOXx Emission(ton/Day) I > Expected emission with the operation start of

~™ new phase plant (Phases 15-18)

Measures (High pressure gas recovery)

|:| Expected emission by application of preventive
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0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
YEAR
Source: Study team
NO; :a s S i W-Y XY S5
PM Emission (ton/Day)
. Expected emission with the operation start
of new phase plant (Phases 15-18)
Expected emission by application of
I preventive measures( High pressure gas recovery )
40
35
\
30 \
’ ‘\
” /l \
20 4 \
\
\
15 \
<
10
5
]
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
YEAR
Source: Study team
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Actions Mahshahr Khark Assaluyeh
Island

1 Understanding the situation of air quality/ pollution in X
the area

5 Identifying emission sources of the pollutants and X
inventories

3 | Investigating the cause(s) of degraded air quality X

4 Discussing air pollution prevention policy (emission X
standards, total emission control, etc.)

5 Defining targeted air quality for mitigation of X
environmental impact
Studying effective air pollution prevention methods

6 - Reduction of emission gases and pollutants X X X
- Treatment/ elimination of pollutants in gas exhausted X
- Improvement of gas dispersion in the atmosphere X
Planning air pollution prevention

7 |- Improvement of facility operation X
- Improvement and/or installation of air pollution X X X

protection equipment

8 | Preparing finances for the project X

9 Implementing the project (design, procurement and X
construction)

Note: X means the actions to be taken in the area.
Source: Study team
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Sector Sources of Wastewater Target Substances
Oil/gas production plants (offshore and
Upstream sector onshore) . .
- Khark Island Oil/gas processing plants (onshore) Hydrocarbons (oil contents)

¢ Hydrocarbons (oil contents)

D * Dissolved organic
ownstream sector compounds
- Mahshahr Petrochemical plants (onshore) mp ’ .
Assaluveh * Dissolved non-organic
- Assaluye compounds,
* SS

Source: Study team
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Pollutants Description
Oil contents Dispersed and dissolved hydrocarbons
Suspended solids (SS) Small (2mm or less in diameter) solid particles suspended in water.

Chemicals originated from raw materials, intermediate products,
Dissolved solids finished products, catalytic agents, etc. (dissolved organic compounds,
heavy metal ions, acids, alkalis, salts)

Solid impurities Feed stock and product fragments, and other waste materials

Heavy particles Sand

Source: Study team
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Method

Equipment

Oil contents

Separating the oil contents by
specific gravity difference

Oil separator
Cyclone separator
Dissolved-air floatation unit

Suspended solids (SS)

Separating the suspended solids by
specific gravity difference

Sedimentation tank,
Dissolved-air floatation unit

Heavy metal ions
(Lead ion, etc.)

Separating sediment generated as a
result of adjusting pH, using gravity

pH-adjusting tank
Sedimentation tank

Volatile

Dissolved
substances

Recovering volatile substances by
facilitating evaporation by heating

Striping device

solids

(Ammonia, etc.) | or aeration

Neutralizing by adding acid or

Acids, alkalis alkali

pH-adjusting tank

Separating/removing particles

. Screen
larger than the screen mesh size

Solid impurities

Specific gravity difference

. Sedimentation tank
separation

Heavy particles

Source: Study team
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Source: http://wallsave.me/activated-sludge-aeration-tank/img.bhs4.com* 1 f*b* 1fb83048463bf1e90dctb9334e814f
3d2119a90 large.jpg/, http://www.swing-w.com/products/industrial/hdmob60000000zdk.html,
http://www.jswa.go.jp/gesuidou_jigyou/izi/seibutu.html
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MBBR MBR
MBBR can maintain a stable quantity of biomass inside MBR does not require a settling tank, as it uses
and on the surface of media, separate solids from liquid membrane as a solid-liquid separator in the activated
in the settling tank more easily than the conventional sludge process. MBR can raise MLSS concentration in
activated sludge process, and thus treat wastewater at the aeration tank to as high as 20,000 mg/L, allowing
high load. even higher load operation than MBBR.

Source: http://www.triqua.eu/Triqua/fs3_site.nsf/htmlViewDocuments/44EBED064A451595C125
75200056BE33, http://www.anjaneyainternational.in/mbbr-media-1034965 .html, http
/l'www.water-technology.net/projects/jaspersmbr/jaspersmbr1.html, http://www.
ovivoaust.com.au/index.php?option=com_content&view=article&id=1491&Itemid=40537,
http://www.apec-vc.or.jp/j/modules/tinyd00/index.php?id=36&kh_open_cid 00=39
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Reduction of pollutantsin the  Treatment (removal/decomposition) of
wastewater pollutants in the wastewater
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Note: WWTP Wastewater treatment plant
Source: Study team
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A
1
F ‘ Trouble in"biological treatment

gregatlon of effluent with harmful substances

WWTP Dlscharge/
Re-use

N Separate treatment / Disposal s

o
i e o

: Wastewater containing harmful substances

Note: WWTP means wastewater treatment plant.
Source: Study team
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Discharge/
Re-use

Biological
Treatment

Treated water

WWTP

Biological
Treatment

___________________________________________________________

—: ‘Wastewater containing harmful substances [:] : Pretreatment unit

Discharge/
Re-use

Factory ‘Wastewater Treated water

B L L e

0 e e et e e e it B

Note: WWTP Wastewater treatment plant
Source: Study team
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Content Concentration limit (mg/L)
Heavy metal (copper) 1
Aromatic compounds (phenol) 500
Ammonia 500
Salt 30,000

Source: Produced based on Tables 2 and 19 of IPS-E-730
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Dilution Stripping Ion Exchange | Chemical Oxidation
Aromatic compounds X X n.a. X
Ammonia X X X X
Salt X n.a. X n.a.

Note: X Applicable, n.a.Not applicable
Source: Study team
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with ammonia

NH,* + OH" S NH; + H,0

Source: http://ker.kurita.co.jp/wtschool/032.html
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BIPC Tondgouyan PC
+ Effluent COD is | + Effluent mercury level | + COD load of raw water
exceeding the is not meeting the is far exceeding the
permissible limit due to standard due to design value of the
absence of COD inadequate treatment at wastewater  treatment
treatment plant. mercury processing plant.
* Huge amounts of plant. + Some portion of
Issues organic pollutants are wastewater is
released into sea. discharged  untreated,
and, as a result, the
effluent COD
sometimes far exceeds
the permissible level.
A i f CP
doption of C X X X
Technology
3 .
egregatlon of X na. X
drainage systems
Installation of
n.a n.a n.a
Pretreatment
U -
pgadlng of na X X
existing equipment
Inst?ﬂl::ltlor!k of new XX na. na.
equipment
Razi PC ET-1 (Fajr PC)
» Absence of treatment | + Inflow of raw water not | « Inflow of raw water not
facility to treat suitable for biological suitable for biological
Issues wastewater from the treatment (high treatment (aromatic
ammonia plant. salinity). compounds).
Adoption of CP
option o X X X
Technology
S tion of
egregation o X X X
drainage systems
Installation of
stallation o X X X
Pretreatment
U -
Pgr.admg O.f n.a. n.a. n.a.
existing equipment
Installation of
statiation, ot new XX n.a. n.a.
equipment

Note: X Being considered, XX Planned to be implemente, n.a. not applicable
* Includes the construction of a new wastewater treatment plant.
Source: Study team
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Crude Oil Processing Plants (I00C) Tank Yard (IOTC)

* Because of increased produced water, | + The oily tank drain from crude tank
the inflow to the oily water separator bottoms is discharge to sea through
wastewater  treatment facility is simple oil-water separators and
exceeding its design value. catchment basin. The oil contents of

« Part of the raw wastewater is directly the discharge may not meet the effluent

Issues discharged to sea and its oil content standard.
may not meet the effluent standard. + Oily wastewater causes severe

- Oily wastewater causes severe contamination of the soil in and around
contamination of the soil in and around the catchment basins and areas along
the catchment basins along the the drainage ditches.
drainage ditches.

Adoption of CP na na
Technology o -
Segregation of
drainage systems n-a. n.a.
Installation of na na
Pretreatment o e
Upgrading of X na.
existing equipment
Installation of new
. * n.a. XX
equipment
X X

- Downbhole control of water production | - Underground injection for disposal

- Expansion of produced water treatment | - Underground injection for reservoir
Other system on offshore platforms pressure maintenance or enhanced oil

- Underground injection for disposal recovery (EOR)

- Underground injection for reservoir
pressure maintenance or enhanced oil
recovery (EOR)

Note: X Being considered, XX Planned to be implemente, n.a. not applicable
* Includes the construction of a new wastewater treatment plant.
Source: Study team
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Gas Refineries (SPGC) Mobin PC
* Some wastewater | + COD load of influent is | *+ Inflow of raw water is
treatment facilities do rising, suggesting the not suitable for
not have equipment to necessity of the biological treatment
I treat soluble organic implementation (ammonia).
ssues .
compounds and thus are countermeasures in the
releasing effluent that near future.
sometimes exceeds the
permissible COD limit.
Adoption of CP
P n.a. X X
Technology
Segregation of
sres X X X
drainage systems
Installation of
n.a n.a. X
Pretreatment
Upgrading of
pgr & . n.a X n.a
existing equipment
Installation of new
. * X n.a n.a
equipment

Note: X Being considered, n.a. not applicable
* Includes the construction of a new wastewater treatment plant.
Source: Study team

el 00 0010 s ) 5o St daxlge T L LS Lo 5l SO e a5 Wi (gl 8 led> ol

(SPGC) 315 slalKinl ()
o A sV & sla L5 50 Ll ot oo Bl | 2 (gliiome crnlio o6 4 a6 ann 5 515 lgalSay VL,
a2 510l (a5 iy eam (Jslme I OLuS 5 9995 (sl (i) 45285 piann) (SIS Sl 3529 pae
29 e ahal piunw 5l eolail Gel)l5 liee ol piY e (ol @8 sl 0gd oo frion jlme COD

(SO g y Sy ()

COD L 1235 o> 5

Ll 05, S 0olat Wl COD ol | JSie a8, sl MBR I T jo a5 ools sl 1) S5l 0595 0,05 o
Ol e L o, 8 )18 5 L g i adss S slpetinnw i 9 CP (5,9L8 51 oolatul col o3Y piomen
0aiiS A By LS b ol 0¥ ISl almil (6l 00,5 cwy 48995 OLSB o JT slasan VT als ol
yeb 4 aiS T K0S, b (Sl O g0 4 cdiied i oloolys a5 o1 saiS ahal sliS s g oML

sl A
95-7



blo (2l s ol @l o b mlio (e Cangj Co ke So sl

JUEYIRS ngTJ)J;SLSIﬁ b 1y aow SS@s dwijP &,9kd 5l oolatwl ctial i
L0 GlaS i ol p3Y gl a8 )8 Jla3 0 OB adal ax LSS Sleauls jo Slaladl plast Sl .ausls

ez, 45 SliS 3 Jsars yob 4 a8 IS w b K05 g0 s oML 0aS bl GleiS 5 5 oo
ahea oy 6l Ygame Sl (g5luiyly e i Slladl gl 55,5 Ll Jstae i)y Sligel g5l

5 om oolitial Wil |y Sligel oYU clalé oS onds sleedlols

HLis! il s 4 ol (Y

50 Edi 0o oy sl S awgi (lod iuS g6 4 re g A Gy 5l eoliiwl b ol yen O 5590
5o el il yao a5 aek p 5l sidu Gles Gl w0 Cll Cae  gwoVl iSu iores g ) Brds
Ol VoY F VS 5o sl il Sio @ asliy )8 (e ) 4 By 6 ylid poie g se 48,5 L

Ll 00 00l

Source: Study team

Sl Cardwo jo LIS yailuy puo a» doliyy V=T .F LY TS

a1 a5 L wls s ol yen T (i) Lail il Sao 4y el oad ools (Las YU US55 o oS aisSilan

Sy pll sy Slaal glp (e 2 slo 4Y

sl A
96-7



blo (2l s ol @l o b mlio (e Cangj Co ke So sl

Sl 2y 590 Cu S 25 <! ool sy 4 5,55 (!

EOR) csls  obojl ez jlad Laa> gl o o5l 4 &, 5 (o

(EOR) cusls y obojl cuzr (SF g5l oleib) byo L )5 (2

(EOR) Sl obasl Q.Q.—?-COQ BP9 ;ﬂ Silw ol S5 (o

9 52 9% Gl el 350 L g ayY (09 e yiws ;0 > p b a5 ol Gl 52T BB o,
50,5 il o b 5 ool gy Kl LT gl 5 ki oyjle IS EOR

el 00 Ao AT F Y Jgam 40 el oL YU o aF olyar O iy sledsy Slasie chiogs

oyt Ol 1,5 Slebryy wlaskin A=Y .F .V Joux

Method

Description

Characteristics

a) Underground
disposal

Injecting the treated produced
water into the safe groundwater
stratum
Practiced by oil producing
countries in the Persian Gulf
region

+ Requiring

investigations  of  safe
underground aquifer (to prevent impact
on near surface aquifer)

« The least expensive among the four

methods, but not enhancing oil recovery

b) Reservoir

Injecting the treated produced
water into oil reservoirs, which

« Requiring investigation and evaluation of

oil reservoirs for pressure maintenance

ressure o . .
pressu enables reuse of produced water « Contributing to increase in recovery rate
maintenance . .
of the oil reservoirs
The most commonly wused |+ Requiring detailed technical and
secondary recovery process that financial feasibility studies accompanied
. enables reuse of produced water by reservoir simulation

c¢) Water flooding ! produ W Y M 4

and is effective for enhancement
of crude production.

+ Recovering the investment cost, as it

contributes to the enhancement of crude
production

d) Water-and-gas
(CO,) flooding

The most attractive method as
tertiary recovery technology.
Enhancing oil recovery more than
single water flooding

Used in offshore oil fields only on
a small experimental basis
Introduced to large-scale offshore
oil operations in the near future

+ Requiring advanced technical analyses

including large-scale simulation of
CO,/water behaviors in reservoirs and
investigation of stable CO, sources

« Introducing in conjunction with carbon

capture and strage (CCS) as CO, source
Recovering investment costs if the
conditions of the oil reservoirs, CO,
source, and other factors warrant
financial feasibility

Source: Study team
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1™ 2" 3™ 4" 50 6" 8" Approx. cost
Work Content .
year year year year year year year (in thousand USD)
Ground Study on the safety
stratum of water aquifer and 100-200
survey injection pressure
Construction of | Conceptual study L 200
produced water| Basic design | — 20,000
treatmentand | Detail design - 20,000
injection
. Construction
facilities
Approx. total cost 40,000/site

Source: Study team
Note: The approximate cost includes the construction of a produced water treatment facility (50,000 barrel/day

capacity), a new water injection platform and one subsea pipeline (about 1km in length). It does not include

the drilling cost of the new injection well.

(@ Sh9y) (S o3l & ol 00 OT Gy5 N-F.F LV Jguxr

1™ 2" 3™ 4" 50 6" 8" Approx. cost
Work Content .
year year year year year year year (in thousand USD)
Projection of future
Evaluation of PW volumes and
. . evaluation of oil I 100-200
oil reservoirs o X
reservoirs in relation
to injection volume
Construction of | Conceptual study L 200
produced water | Basic design f— 20,000
treatmentand | Detail design - 40,000
injection
. Construction
facilities —
Approx. total cost 60,000/site

Source: Study team
Note: The approximate cost includes the construction of a produced water treatment facility (50,000 barrel/day

capacity), a new water injection platform and one subsea pipeline (about 1km in length). It does not include

the drilling cost of the new injection well.
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Actions Mahshahr | Khark Island | Assaluyeh

Compilation of the issues on wastewater %
management

2 | Inventory survey of drainage systems

Examination of solutions to current and
3 | potential future issues in wastewater
management

4 | Preparation of a wastewater management plan

5 | Allocation of the budget

Upgrade of the wastewater treatment facilities
6 | (New construction, Modification, Installation of
optimum technologies)

T o] T R R o

Note: X means the actions to be taken in the area.
Source: Study team
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Actions Khark Island

Compilation of the information about

underground injection X

Investigation of the injection sites (Survey of
2 | groundwater aquifer, and evaluating oil X
reservoirs)

3 | Formulation of an underground injection plan

il

4 | Allocation of the budget

Conceptual study, design of injection water
treatment and injection facilities

Conceptual study

Basic design

Detail design

TR P e

Construction of injection water treatment and

6 injection facilities

Implementation of the underground injection of

7 produced water

=

Note: X means the actions to be taken in the area.
Source: Study team

sl A
115-7




blo (2l s ol @l o b mlio (e Cangj Co ke So sl

S oo,ﬂ S oo g gilsl FLFLY

e e ¢ (Catchment basin) i slge lodsmogs b sols sy ¥ .V . idu 10 a5 454Sken
537 3 SVl Slsnls LS 53 50 2 oy Sty Il (s prizan 5 o & Juate DL
el o5 50 ML ahal g ab Slecls BT cud b 5l 3L a5 Coul oud 055)] baamg>

AiliE LS il e Mol gla s 5 slrazmoss oML dhal pies SNl LoSS 5l e
ol oo anie] cds 4 aS Gl b 9 g baxos w0yie Cun) o I cble> gl s (o 040
28,5 playd (eralie 926 4 9 LSLL

ool e 5l gz b o5l S5 (g5l elin slecds 5l oolitnl galy £5b Ban 5,00

Cowl U—l c.,\.ui 6).!)&)5]4..@.: s L

ceog |y ahal lulyd rizmen 5 o] Slasie 5 abal sleds; (olos 5 S3LSh sleayslid (V) i
69l dT) i3u 53 e Conl 00l 4D ety (nl (opp Sl pY S)l9e 9 g, (V) (i 50 oo

el 00 oy 2 oS B 05> 0 00T dilate loys slansy, g ol 4 039l S 55LSL o (50,8

SE gl sl ()

Silolaz 5l soliiwl b dasme sy sloolailiol & oww, lp i 4 egll S g5LusL
solidifying) ;L wel> L (neutralizing) s;le o5 (decomposing) s, 4 ;=5 «(Separating)
Oialed |y i 4 00gll S (g3l STy (6l Jgane slong, V-F XY S 005 e (Sogll &, (i olge
.MOLSA
Sl g S SleS 5 g Shogas 4 b &5 058 cwypn U Cwl (5550 coilie aial plxil sl
Sledy, Sleogas nj 50 055 G3leSl ey Wiz 5l S5 s sy Sl k4 esgll S LSy
53 63l ety cnl 5o SEBG adgl adal ledy, 45 39 axg) Cunl oud (e adS ok 4 s3LSY

'( . ‘ PR

sl A
116-7



Llo 2l s ol @l o i mwlio (e Cugj Copde Cogdy

- Washing
Physical/

Chemical Treatment

Solvent Extraction

Low Temperature
Themal Desorption

High Temperature
Thermal Desorption

Thermal Treatment

Soil Cleanup Combustion ] Distillation

Technology (Incineration) ;
' Slurry-phase Bioreactor

Controlled Solid-phase
Bioreactor

Biological Treatment

Landfarming

Solidification and
Stabilization

Calcium Solidification

Source: Study team
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Oil Content
Cleanup Technology 80% 60% 40% 20%
Hot Water Washing
Solvent Extraction -1
Thermal Desorption
Bioremediation (bioreactor) —
Bioremediation (landfarming) _
—

Cement Solidification

Calcium Stabilization

Application as Cement Feedstock and Fuel
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Environme
ntal laws, regulations &
standards

Operation

Specifying the features of the
target oil-contaminated soil

l

Amount of
oily soll

Allowable
work period of treatment

Clarifying basic conditions to
formulate a cleanup plan

1

Recovery
of oil content

Minimizati
on of secondary waste
generation

Utilities
plan

Reliability
of treatment method

Targeting the oil-contaminated
soil, treatment volume and
capacity of treatment facility

gl

Selecting treatment methods

J

Selecting final disposal methods

|

Conducting final evaluation

G b A Hloges Y-F.FLY L

- Characteristics
- Contaminant
- Distribution

- Bioremediation
- Thermal desorption

- Solidification
- Stabilizing

1

! i

[ |

1 _ . . 1
q—: Chemical/physical treatment :

! 1

i :

- Injection to the underground |
- Burying & land filling '
1 - Reuse for roadbed material, |
1 cement industry, etc. '
- Environmental & social impact :
- Operability & maintainability |
- Safety operation '
- Feasibility study '

Source: Study team
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TYPESiPE SHtah$OIL
Oil Concentration
High Medium Low

OPTION-1 | n ‘
- One Method
OPTION-2 B | |
- Methods in Parallel C

' [ D |
OPTION-3 X
- Methods in Series | I Y J >

— z |
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Process type

Advantages

Disadvantages

Option 1

Single method

Adopted method:
Biological treatment

e Simple process

e No need to classify the
contaminated soil in terms of oil
content

Easy to formulate a treatment
plan

e Applicability is limited because
the oil content varies depending
on areas with contaminated soil.

e Treatment cost becomes high if
the  selected method s
inapplicable to oil content.

e Contaminated soil with high oil
content needs to be diluted with
pure soil, requiring treatment of
a larger amount of soil.

e An increased amount of soil is
likely to prolong the treatment term.

Option 2

Combined methods
(simultaneous treatment)

Adopted method:

Biological treatment
Physical/chemical treatment
Thermal treatment

Easy to formulate a treatment
plan because a number of
methods are applied
simultaneously but independently
High efficiency because an
appropriate method is applied to
the soil with appropriate oil
content.

Reasonable treatment cost

e Necessity to classify the
contaminated soil in terms of oil
content

Option 3

Combined methods
(Sequential treatment)

Adopted method:

Biological treatment
Physical/chemical treatment
Thermal treatment

High efficiency because
appropriate technology is applied
to the soil with appropriate oil
content.

e Reasonable treatment cost

e Necessity to classify the
contaminated soil in terms of oil
content

e Difficult to formulate a treatment
plan because a number of
methods are sequentially used

o It takes a long time.

Source: Study team
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Qily soil
1 Classification of Soil l
il Content < 5wit% il content > Swt%
) . - Physicalfchemical
Biological treatment
treatment

- Thermal treatment
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Actions
Action 1 Investigation of conditions of the oily contaminated areas
Action 2 Discussion of uses of the areas after remediation
Action 3 Decision of scope of work and project specifications
Action 4 Selection of applicable technologies
Action 5 Project planning
Action 6 Preparation of project finances
Action 7 Project implementation
Action 8 Evaluation of residual environmental effects
Action 9 Evaluation of residual environmental effects
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Actions

Action 1 Inventory of wastes from each plant (types and volumes)
Action 2 Assessment of components and values of the wastes (for recycle/reuse)
Action 3 Assessment of physical and chemical properties

- Shape and chemical compositions

- Hazard/ toxicity
Action 4 Decision of ultimate treatment methods (recycle/reuse/disposal)
Action 5 Assessment of HSE risks associated with treatment/ disposal
Action 6 Discussion of treatment specification (e.g. target residual oil content)
Action 7 Discussion of treatment conditions

- Time limits, location/area, budget, extraction of valuables, etc.
Action 8 Decision of treatment method(s)
Action 9 Technical and financial feasibility study
Action 10 Decision of treatment method based on company’s policy
Action 11 Preparation of finance (budget)
Action 12 Procurement/ installation of treatment equipment
Action 13 Implementation and monitoring
Action 14

Evaluation of performance
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Monitoring Description Advantage Disadvantage Applicable target
Continuous Data is observed Effective for Parameters and Plant monitoring
monitoring continuously by detection of covered area are Discharge outlet

automated abnormal data. limited. Monitoring at major
equipment. Possible for labor Facility investment is | point in the area
saving by necessary. Monitoring for
automation. Maintenance and its important location
cost are necessary.
Periodical Data is obtained Wide area and Labor cost is Monitoring in the
monitoring manually and parameters can be necessary. wide area
periodically. monitored. It takes time to get the | Natural
result due to chemical | environment
analysis. Ecosystem
Human health
Source: Study team
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Factor Category Parameter
Natural environment Pollution control Air quality
Water quality
Wastes
Noise/Vibration
Odor
Natural Ecosystem
environment Precious species
Social environment Permits Measures based on the laws

Measures based on the comments by
related sectors

Social environment

Complaint

Health problem

Public announcement

Source: Study team
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=
Q
§ Category | Parameter Mahshahr Khark Island Assaluyeh
=~
Continuous monitoring 1 | Continuous monitoring 4
location, 6 parameters locations
Simplified measurement
10 locations, 4 . 20 locations, 6
. 4 locations, 5 parameters
Air parameters, almost every parameters
day
Exhaust gas from the
Flaring condition flare stack, burning
appliances
. 16 locations, 48
Noise .
times/year
Vibration
Natural . Industrial waste water,
% epviron 41 locations, 7 . .
g Water arameters. reeular] rainwater drainage, 6
S| ment p - reguiarly locations
5 Contents, volume,
E . weight, disposal way
) Location, volume, ’
P . . (recycle, sell-out,
RS Wastes disposal way, disposal .o . .
= incineration, dumping,
S volume
£ temporal storage),
w ..
= number and remaining
2 Temporal
& storage
Final Leachate water, every Segregation by encoding
disposal site | month wastes
Ecosystem | - - -
Social Complaint
environ Health
ment problem
Monitoring by DOE
Water quality 10
Monitoring by another | locations
organization Sediment quality 6
locations (upgrade to 9
locations is planned)
+ Discharge of untreated | * Report from each + Air pollution in entire
or improperly treated production zone is 1 area
water time/year + Dispersion of
* Pollution of water and | * Inadequacy of excessive flare gas
sediment in adjacent area | wastewater treatment + Serious air pollution
Major environmental | * Environmental impact | facility by the above mentioned.
challenges to wildlife protected area | * Insufficient capability + Improper discharge of

+ Treatment of waste
disposal, disposable
catalyst

+ Funnel fume, noise

* Outgoing

of wastewater treatment
facility
+ Dispersion of flare gas
+ Treatment of drilling
wastes

plant water
(occasionally)

* Treatment of wastes
and disposable catalyst

+ Study of tidal current,
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Category | Parameter

Factor

Mahshahr

Khark Island

Assaluyeh

correspondence of
environmental messages

* Volume of production
water is exceeding the
capacity of water
treatment facility

* Increase of drilling
wastes on offshore
development is
concerned.

+ Soil pollution around
oil and water pond is
concerned.

distribution of water
temperature and
pollutants in the Naiband
bay.

Challenge related to
monitoring structure

Unified monitoring is
not conducted and the
data is individually
managed.

+ Air monitoring data is
not reported to MOP.

* Monitoring data from
each company is not
shared.

Source: Study team
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Item Mahshahr Khark Island Assaluyeh
PSEEZ: in charge of Parsland
Pars2
Management PNOSC: Subordinz.ite
of the pilot PSEZ manages. ?OOC, I0TC, KPC manages company qf NPC, in charge of
p g independently. petrochemical area in PSEEZ
arca SPGC: subordinate company
of NIGC, in charge of gas
refining area
Each petrochemical company- Reports. come from cach
Management ~PSEZ->NPC->MOP production zone once a year

of the facilities
of the
companies in

Once/month
PSEZ is a subordinate
company of NPC and is

under I00OC.

The national company, NIOC,
reports the monthly reports
from subsidiary companies to

the area responsible for monthly .
the corporate president every
quarterly and yearly reports.
quarter and year.
Parameters and its unit vary.
Report Ty

Reliability of reported values is low.

Source: Study team
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Proposal
Category Item Number
Method Frequency of Target Parameters
locations
Real time monitorin Continuous 2 reszigglel:t,ial PM, NOx, SOx,
€ | measurement CO, VOC
area
Manual . NOx, SOx,
. measurement 1 time/week 10 Boundary VOC, PM
Flaring (visual),
Flow rate,
Flaring Every day - Zone Pressure,
temperature (if
available)
. Measurement by . *]
Noise . 1time/month 5 Boundary Leq
noise level meter
Water
. . . COD, pH,
Natural (discharge | Sampling, analysis Every day - Outlet Turb., Ol
. outlet)
environment p
Location,
Waste Record Every day - Factory volume,
disposal way
Storage
. condition,
1time/month
breakage,
Waste
. Storage leakage
temporary | Storage condition 4
area Heavy metal,
storage
. general
1time/year .
parameters in
soil
Waste . . oo
disposal Sampling/analysis of ltime/month 4 Monitoring | COD, heavy
leachate wells metals
area
. Interview from . Surrounded | Questionnaire,
Complaint . 1time/year - . .
. residents area interview
Social Zone
environment Health Interview from . ’ Questionnaire,
. 1time/year - surrounded . .
hazard residents/workers area interview
Distribution of
. . water/salinity,
Coastal area Samp hng{analyms of 1time/year 10 Surrounded general
. water/sediment water area
Cooperation parameters,
with other heavy metals
organization Observation of
Ecosystem ecosystem (no of | time/year ) Protected Prlnc%pal
species and area species
transition)
Note: *1 Leq: Equivalent Noise Level
Source: Study team
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Meters for

consumption of
R

Crude oil consumption meters

Gas consumption meters

Crude oil sulfur content meters

Raw material consumption

meters

Crude oil density meters,
Smoke and

soot

generating

YRS KV

Source: Study team

Atmosnherie Information Management.

Data
collection
Exhaust gas flow
| Exhaust gas I
Telemeterin
g terminal
station

+ Every hours
Sulfur oxide data

« 24hours data
* Monthly data
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Industrial area

Source: Study team
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| HSE-mMOP |

. { National Companies

Appointing Reporting
Supervising

Promoting coordination Reortina/Notifvin
and collaboration Zonecl\g;npaagneyment kl EEEEEEEEEEEEEEEER |p| LELL] ?l LELL] Iyl L] Igl L

between companies
P T

Operating Company Operating Company Private company
(Subsidiary of (Subsidiary of “
National Company) “ National Company)

Contractor Contractor |

Industrial area/economic zone

Source: Study team
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First report

Report for
operation shutdown

Preliminary report

Final report

Timing Immediate after On decision of On determination Final report
detection of operation shutdown of measures
abnormal data
Reporter Each company Target company Zone manager National company
Receiver Zone manager Zone manager National company MOP
Objective Immediate Announcement of Report on Final report
announce of operation shutdown | developments and
abnormal data details of measures
Mode Phone Phone Document Document
communication communication
Contents * Degree of * Reason of + Identification of * Developments
abnormal data shutdown pollution source  Confirmation
* Necessity of + Expected + Cause or results of measures
measures including | duration determination « Criteria of the
emergency + Measures method of the cause | operation restart
evacuation

+ Necessity of
operation shutdown
related to the
pollution source

* Damages
including health

* Further measures

+ Prevention
measures of further
accident

Source: Study team
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Note: *) In case of serious accident including long-term shutdown
Source: Study team
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+ Abnormal data
+ Cause/measure
of/to the abnormal
data
+ Abstract of the
result of
continuous
monitoring

+ Comparison
between standard
+ Comparison
between previous
year

+ Horizontal
distribution

Daily report Weekly report Monthly report Annual report
Frequency 1 time/day 1 time/week 1 time/month 1 time/year
Reporter Each company Zone manager National company National company
whom to report Zone manager National company MOP MOP
Objectives Occurrence or non- | Confirmation of the | Peculiar items of the | Understanding of
occurrence of abnormal data and month annual trend
abnormal data measures for it Understanding of
environmental
change based on the
comparison between
the result from the
same month of the
previous year
Contents Water quality Data Data Result of the year,
(waste water) analysis/evaluation | analysis/evaluation | comprehensive
Air quality * Survey result + Evaluation of the | evaluation
Flaring + Statics measures + Evaluation to
Wastes + Comparison + Present issues achieving goal of
between standard + Statics the year

+ Challenges to the
next year and the
achieving goal

+ Statics

+ Comparison

between standard

* Monthly change

+ Annual change

+ Summary of

abnormal data of the
year

+ Complaints,

measures

+ Health problems,

issue

* Overview of

measures

Source: Study team
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mg/L mg/L mg/L

April, 2013 May, 2013 June, 2013
Comparison temporally with horizontal distribution explains change of the area.
Survey timing, such as tide level, must be the same.
Software: Surfer 11/Golden software Inc.
Data source: The study team

[(COD :0f cuins) 481 g9395 ) JUol

"%

25

20 I

1s . I
| | | Ave

10 | |

Apr May Jun

Fluctuation and temporal behavior can be understandable.
Software: Excel /Microsoft corporation
Data Source: The study team

[(railoo [ 2S5 Tas [ J8loz> 9 COD : Gloy &l puuss) ¥ JLol

It is easy to detect the abnormal data.
Software: Excel /Microsoft corporation
Data Source: PSEZ, Monthly Environmental Report (Esfand — Bahman 1390)
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PPM PPM

N02 SOZ
It is easy to understand the spatial distribution and to detect pollution source.
Survey timing shall be the same.
Software: Surfer 11/Golden software Inc.
Data Source: PSEEZ, Annual Environmental Report (A-44-8609-0151, 1389)
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A
A 4
, = Monitoring result by zone management company RN \\\
1 j 1 j
0 | 0 |
| | | |
0 [ XXX ) 1 0 ]
: | : eeee ]
1 1
O e e e e e e e et ca s / O e e b G e e __7
4 Confirmation of Confirmation of
cause, re-survey cause, re-survey
Yes
Abnormal Abnormal
A data? data? A
Yes
.| No
Lad
A
o) o)
Consolidation Consolidation
] Summarize
Regular review
meeting
Control strategg/)
] Abnorngal
data?
Yes Yes
Zone Area
No
A\ 4
J Upper body
g
'd )
Overall revie\lN
Environmental strategy
(. J
The measure
p . [Eleotane Effectiveness

11) properly

confirmation of
environmerygal
measures

Next achieving goal

Reexamination is necessary.

[ Environmental im%)ovement

Central Area
L measures

Note: The numbers correspond to the numbers of the responsibilities shown in Table 7.5.4-2, Table 7.5.4-6 and Table 7.5.4-10.
Source: Study team
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Note: Blue color shows privatized company.
Source: Study team
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No Task Responsible organization
MOP NPC, PSEZ DOE PMO
NIOR | Abada
DC n

1 Land area X

2 Port area, surrounded area X
3 Monitoring Outside of the port area, protected X

area

4 Interview, questionnaire X

5 Consolidation of the information from each company X

6 Judgment of abnormal data, report X

7 Regular evaluation meeting X (x) (x)
8 Establishment of control strategy X X (x) (x)
9 Effectiveness confirmation of environmental measures X X (x) (x)
10 | Plan of environmental improvement measures X X

11 | Setup of the next achieving goal X X

12 | Overall review and policy decision X

Note: (x) means cooperation.
Each task number corresponds to the number shown in Figure 7.5.3-7.

Source: Study team
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No :.:?t)::t S;Z;i;l;l issue Standard, index Management plan regarding monitoring
1 . 1) Emission of 1),2) 1),2)
Alr . funnel fume (PM10)| - Air standard -Continuous monitoring of basic parameters
pollution 2)Concern to air -Regular monitoring with multi parameters
environment in the and at multi locations
area -Setup of numerical target
-Health monitoring of employees
-Evaluation of the monitoring results
2 1) Discharge of 1) Wastewater 1)Monitoring at discharge outlet
Water wastewater, which | standard 2)Monitoring of ambient water quality and
pollution exceeds the 2) Water quality sediment quality
standard standard 3)Interview to fishermen and residents
2) Impact of heavy | 3) Recognition to 1),2),3)Evaluation of the monitoring
metals to aquatic aquatic biota by results
biota and human residents
body
3 1) Harmful waste 1) Regulation of waste| 1)Regular monitoring at dumping site
Waste management Evaluation of the monitoring results
4 1) Noise from flare | 1), 2) 1),2)
Noise stack - Noise standard -Monitoring at area boundary and
2) Excess of noise accommodation for employee
standard at -Interview to employee
accommodation -Evaluation of the monitoring results
for employee
5 1)Loss of 1)Change of the area | 1), 2), 3)
Ecosystem | mangrove 2)Change of the -Monitoring cooperated by DOE
2)Impact to protected area -Interview to fishermen
benthic biota and 3)Complaint from -Interview to residents
fish the people -Evaluation of the monitoring results
3)Impact to biota
in the protected
area

Source: Study team
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Proposal
Category Item Number i isi
Method Frequency of Target Parameters Implementation | Supervision
locati body body
ocations
. . PM, NOx,
Real time Continuous 4 _ Zone, SOx,CO, | PSEZ DOE | PSEZDOE
monitoring measurement residential area
vVOC
4 Boundary
Manual . ; NOx, SOx,
i measurement 1 time/week ) Accommodation VOC, PM PSEZ PSEZ
area
Flaring
(visual), Flow
Flaring Every day - Zone rate, Pressure, | Each company PSEZ
temperature
(if available)
Noise | Measurementby | oo onm | s Boundary Leq'! PSEZ PSEZ
noise level meter
Water .
Natural (discharge Sarrllpl}ng, Every day - Outlet gOE’ le’ Each company PSEZ
environment outlet) analysis urb., Oi
Generation Location,
Waste Record Every day - volume, Each company PSEZ
source .
disposal way
Storage
1time/month condition,
breakage,
Waste leakage 23
temporary | Storage condition - Storage area PSEZ PSEZ
storage Heavy metal,
1time/year general .
paramet*ers n
soil
Waste Sampling/analysis . Monitoring COD. heavy
disposal £ leach. 1time/month 4 I ) 153 PSEZ PSEZ
area of leachate wells metals
) Complaint Int;rwew from 1time/year - Surrounded area Qupstlognalre, PSEZ PSEZ
Social residents Interview
environment Health Inte.:rv1ew from time/year ) Zone, Qupstloqnalre, PSEZ PSEZ
hazard residents/workers surrounded area interview
Distribution
of
Water Sampling/analysis . Surrounded water/salinity, PSEZ, DOE,
(Sea area) | of water/sediment Itime/year 10 water area general PMO PSEZ
Cooperation parameters,
with other heavy metals
organization Observation of
ecosystem Principal
Ecosystem | (number of 1time/year - Protected area s ecil::s PSEZ, DOE PSEZ
species and p
transition)
Note: *1 Leq: Equivalent Noise Level

*2 In case breakage or leakage is found, water quality (general parameters, heavy metals) of ground water
of wells in the surrounded area shall be monitored.
*3 Proposed parameters for water quality, sediment quality and soil and its reasons are listed in
Appendix7.5-2.
Source: Study team
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Source of the picture: Google Earth

Legend: (o) Air quality (Continuous)o Air quality (Periodical), Noise 0) Water quality/Sediment quality (5) Biota
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Establishment of monitoring
structure
Data online between the DOE

Automation and integration of
periodical air monitoring

Automation and integration of
wastewater monitoring

Source: Study team

Monitoring structure is established. Results
are periodically evaluated and environmental
improvement plan is updated. Online data by
each company is shared with the DOE. Proper
distribution of the monitoring locations is

studied.

Periodical air monitoring is automated and
integrated. distribution of the
monitoring locations is studied based on the

Proper

improvement of environment.

Wastewater monitoring is automated and
integrated. Proper distribution of the
monitoring locations is studied based on the

improvement of environment.

owl ¢l | T Y-Fov K

Start

after 2-3 years

after 3-5 years

!
!
!

after 5-7 years
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Iltem

Challenge

Year
1

Year
2

Year
3

Year
4

Year
5

Year

Year

Cost
(thousand USD)

Establishment
of monitoring
structure

Determination of
location and
equipment

308

Installment of
additional
continuous
monitoring station

25

Online with DOE

31

Procurement of
monitoring
equipment

37

Reinforcement of
the structure

Strengthening of
cooperation with
other organization

Automation of
periodical air
monitoring

Selection of
equipment

284

Installation,
proficiency

243

Online

607

Reinforcement of
the structure

Study for proper
distribution of the
locations

Automation of
wastewater
monitoring

Selection of
equipment

1,214

Installation,
proficiency

122

Online

81

Reinforcement of
the structure

Study for proper
distribution of the
locations

Total

2,952

Source: Study team

Rate: 24718.6 IRR/USD, 31st Oct. 2013 at http://www.oanda.com/lang/ja/currency/historical -rates/
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MOP HSE

|

DOE NIOC

PMO _ll H

Zone Management

g Company N
: ¢ Environmental Management Committee :
1 1
| £ A |
: 100C I0TC KPC :
1 1
\ 1
\, s
Semmes ? """""""" I' """"""""""" Khark Island |

\
|" Aboozar Esfandiar Foroozan Dorood \I
1 1
1 1
1 1
; A A 4 4 :
' Platforms Platforms Platforms Platforms |
i i
' ;
N e Offshore Oilfields }-

Note: Blue color shows privatized company.
Source: Study team
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Responsible organization
Zone
No Task MOP | NIOC | mana | DOE | PMO
ger
1 Land area X
2 Port area, surrounded area X X
3 | Monitoring Outside of the port area, X
protected area
4 Interview, questionnaire X
5 Consolidation of the information from each X
company
6 Judgment of abnormal data, report X
7 | Regular evaluation meeting X (x) (x)
8 | Establishment of control strategy X X (x) (x)
9 | Effectiveness confirmation of environmental X X (x) (x)
measures
10 | Plan of environmental improvement measures X X
11 | Setup of the next achieving goal X X
12 | Overall review and policy decision X

Note: (x) means cooperation.
Each task number corresponds to the number shown in Figure 7.5.3-7.
Source: Study team
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No Tmpact Currer}t potential Standard, index Management plan regarding monitoring
factor issue
1 Air 1) Black smoke 1),2) 1),2)
pollution from flare stack - Air standard -Continuous monitoring of basic parameters
-Regular monitoring with multi parameters
and at multi locations
-Setup of numerical target
-Health monitoring of employees
-Evaluation of the monitoring results
2 Water 1) Discharge of 1) Wastewater 1) Monitoring at discharge outlet
pollution  |untreated standard (including 2) Monitoring at outlet discharge to the sea
wastewater, standard for Monitoring of ambient water quality and
insufficient platform) sediment quality including platform area
capacity of 2) Water quality Establishment of monitoring structure
wastewater standard during cleanup of retention pond and
treatment 3) Recognition to improvement of wastewater treatment
2) Impact of aquatic biota by facility
heavy metals to residents 3) Interview to fishermen and residents
aquatic biota and 1),2),3)Evaluation of the monitoring
human body results
3 0Oil 1)Soil pollution 1) Soil standard 1)Monitoring around the retention pond
pollution around the and evaluation
retention pond
2)Possibility of
pollution by
NORM™'
4 Waste 1) Harmful waste 1) Regulation of waste| 1)Regular monitoring at dumping site
management Evaluation of the monitoring results
5 Noise 1) Noise from flare | 1), 2) 1),2)
stack - Noise standard -Monitoring at area boundary and
2) Excess of noise accommodation for employee
standard at ‘ -Interview to employee
accommodation -Evaluation of the monitoring results
for employee
6 Ecosystem | 1)Impact to coral 1)Change of the area | 1), 2), 3)
reef 2)Change of the -Monitoring cooperated by DOE
2) Impact to protected area -Interview to fishermen
benthic biota and 3)Complaint from -Interview to residents
fish the people -Evaluation of the monitoring results
3)Impact to biota
in the protected
area

Note: *1 NORM: Naturally Occurring Radioactive Material

Source: Study team
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Proposal
Category Item Number i isi
Method Frequency of Target Parameters Implementation | Supervision
. body body
locations
. . Zone, PM, NOx, Zone
Real time Continuous . . Zone manager,
monitoring measurement 3 residential S0x, €O, DOE manager,
area VOC DOE
Manual . NOx, SOx, Zone
i measurement 1 time/week 5 Boundary VOC, PM Zone manager manager
Flaring
. (visual), Flow Each company, Zone
Flaring Every day - Zone rate, Pressure,
Zone manager manager
temperature
(if available)
Noise Measurement by 1time/month 5 Boundary Leq Zone manager Zone
noise level meter manager
i D, pH. Z
Sampl}ng, Every day - Outlet coD, p o Each company one
analysis Turb., Oil manager
Water
. . COD, pH,
(discharge Samplin 1 Discharge Turb., Oil Zone
Natural outlet) 1p ne, time/month - point to the H Co Zone manager
environment analysis ime/mon sea eaV}*l5 manager
metals
Around the
Samplin retention Heavy Zone
Soil analpsis & 1 time/year 5" pond, metals”, Oil, | Zone manager manacer
Y polluted NORM"™ g
area
eneration Location, Zone
Waste Record Every day - & volume, Each company
source disposal way manager
Storage
I1time/month condition,
Wast breakage,
aste » Storage leakage™* Zone
temporary | Storage condition - Zone manager
storage area Heavy metal, manager
. general
1 time/year .
parameters 1n
soil >
. Interview from . Surrounded | Questionnaire, Zone
Complaint : 1time/year - . . Zone manager
. residents area interview manager
Social Zone
environment Health Interview from . ’ Questionnaire, Zone
. 1time/year - surrounded . . Zone manager
hazard residents/workers area interview manager
Distribution
of
c . Surrounded water/salinity, 7 7
ooperation Water Sampling/analysis | 1 times/year 10 general one manager, one
with other (Sea area) | of water/sediment water area parameters DOE, PMO. manager,
organization heav ’ 100C DOE, PMO
y
metals”
1 times/year 1 Around General
sl o
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Proposal
Category Item Number Implementation | Supervision
Method Frequency of Target Parameters
. body body
locations
platform parameters,
heavy
metals”
. . General Zone Zone
Sampling, . Resident parameters,
analvsis 1 times/year 5 wells heav manager. manager,
¥ Y DOE DOE
metals
Observation of
ecosystem . Protected Principal Zone manager, Zone
Ecosystem | (number of 1 times/year - arca species DOE manager,
species and P DOE
transition)

Note: *1  Leq: Equivalent Noise Level
*2 The number of sampling locations shall be increased on the study phase for the polluted area.
*3 NORM: Naturally Occurring Radioactive Material
*4 In case breakage or leakage is found, water quality (general parameters, heavy metals) of ground water
of wells in the surrounded area shall be monitored.
*S  Proposed parameters for water quality, sediment quality and soil and its reasons are listed in
Appendix7.5-2.
Source: Study team
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KA-3Q
KW-8 O O KA-D O KW-9
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O «aE

8 KW-10, KB-4

Source of the picture: Google Earth
Legendo Air quality (Continuous) OAir quality (Periodical), Noise OWater quality/Sediment quality ‘Biota
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Establishment of monitoring
structure

Integration of the current
continuous air monitoring
systems

Data online between DOE

Automation and integration of
wastewater monitoring

Data sharing from platform

Source: Study team

A

Monitoring structure is established. Results
are periodically evaluated and environmental
improvement plan is updated. Current air

online system is integrated. Online data by >

each company is shared with DOE. Proper
distribution of the monitoring locations is
studied based on the improvement of

environment. _/

Wastewater monitoring is automated and )
integrated together with cleanup of the
retention pond and improvement of

wastewater treatment facilities. Proper >~

distribution of the monitoring locations is
studied based on the improvement of
environment.

Information from platforms is integrated and
shared by online system. Proper distribution
of the monitoring locations is studied based

on the improvement of environment.
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Start

after 3-4 years

after 5-6 years

after 6-7 years
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Iltem

Challenge

Year
1

Year
2

Year
3

Year

4

Year
5

Year

Year

Cost
(thousand USD)

Establishment
of monitoring
structure,
Integration of
current air
online
monitoring

Determination of
location and
equipment

13

Integration and
expansion of the
current system,
automation of
flare line

138

Online with DOE

57

Procurement of
monitoring
equipment

26

Reinforcement of
the structure

Strengthening of
cooperation with
other organization

Automation of
wastewater
monitoring

Selection of
equipment

1,093

Installation,
proficiency

607

Online

526

Reinforcement of
the structure

Study for proper
distribution of the
locations

Sharing of
information
from
platforms

Study of
methodology

21

Procurement of
equipment

25

Online

1,821

Reinforcement of
the structure

Study for proper
distribution of the
locations

Total

4,327

Source: Study team
Rate: 24718.6 IRR/USD, 31st Oct. 2013 at http://www.oanda.com/lang/ja/currency/historical -rates/
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Source: Study team
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Responsible organization
PSEE
Z
NIOC,
No Task mop | nec, | ®NO | poE | Mo
NIGC SG,
SPGC
)
1 Land area X
2 Port area, surrounded area X
3 Monitoring Outside of the port area, protected X
area
4 Interview, questionnaire X
5 Consolidation of the information from each company X
6 Judgment of abnormal data, report X
7 Regular evaluation meeting X (x) (x)
8 Establishment of control strategy X X (x) (x)
9 Effectiveness confirmation of environmental measures X X (x) (x)
10 | Plan of environmental improvement measures X X
11 | Setup of the next achieving goal X X
12 | Overall review and policy decision X

Note: (x) means cooperation.

Each task number corresponds to the number shown in Figure 7.5.3-7.

Source: Study team
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No :.:?t)::t ]S(;ltl;li;l;l issue Standard, index Management plan regarding monitoring
1 Air 1) Emission of 1),2) 1),2)
pollution | finne] fume (PM10)| - Air standard -Continuous monitoring of basic parameters
2)Concern to air -Regular monitoring with multi parameters
environment in the and at multi locations
area -Setup of numerical target
-Health monitoring of employees
-Evaluation of the monitoring results
2 Water 1) Concern of 1) Wastewater 1)Monitoring at discharge outlet
pollution increase of standard 2)Monitoring of ambient water quality and
wastewater load 2) Water quality sediment quality
by future standard 3)Interview to fishermen and residents
development 3) Recognition to 1),2),3)Evaluation of the monitoring
2) Impact to aquatic biota by results
ecosystem in the residents
surrounded area
3 Waste 1) Harmful waste 1) Regulation of waste| 1)Regular monitoring at dumping site
management Evaluation of the monitoring results
4 Noise 1) Noise from flare | 1), 2) 1),2)
stack - Noise standard -Monitoring at area boundary and
2) Excess of noise accommodation for employee
standard at -Interview to employee
accommodation -Evaluation of the monitoring results
for employee
5 Ecosystem |1)Loss of | 1)Change of the area | 1), 2), 3), 4), 5)
mangrove 2)Change of the -Monitoring cooperated by DOE
2) Impact to coral | protected area -Interview to fishermen
reef 3)Complaint  from | -Interview to residents
3)Impact to the people -Evaluation of the monitoring results
benthic biota and
fish
4)Impact to biota
in the protected
area
5)Impact to habitat
environment (sea
grass bed)
Source: Study team
owb gk (¥
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Proposal
Category Item Number . ..
Method Frequency of Target Parameters Implementation | Supervision
. body body
locations
Real time Continuous Z.one,. PM, NOx, PSEEZ, PSEEZ,
. 3 residential | SOx, CO,
monitoring measurement DOE DOE
area VOC
Manual . NOx, SOx,
measurement 1 time/week 10 Boundary VOC, PM PSEEZ PSEEZ
Air Flaring
(visual),
Flaring Every day - Zone Flow rate, PSEEZ PSEEZ
Pressure,
temperature
(if available)
Measurement
Noise | by noise level | 1 time/month 5 Boundary Leq*1 PSEEZ PSEEZ
meter
Every day Outlet Each
company
Treated
Water .
Natural | (discharge Sampl}ng, ) Wa§tewater COD, pH, PSEEZ
i outlet) analysis 1 time/week in the Turb., Gil PSEEZ
environment observation
basin before
dilution
Location,
Waste | Record Every day - generation Vplume, Fach PSEEZ
source disposal company
way
Storage
I1time/month condition,
breakage,
Waste Storage Storage leakage*“
temporary & - & Heavy PSEEZ PSEEZ
condition area
storage metal,
1time/year general
parameters
in soil
Waste | Sampling/ Monitorin COD,
disposal | analysis of 1time/month 4 wells & heavy PSEEZ PSEEZ
area leachate metals™
Interview L
Complaint| from 1time/year - Surrounded deshognane, PSEEZ PSEEZ
. area Interview
. residents
Social -
environment Interview Zone Lo
Health frotp 1time/year - surrounded Q}lestlon.nane, PSEEZ PSEEZ
hazard | residents/ interview
area
workers
Distribution of]
Water Sampl}ng/ . Surrounded water/salinity, PSEEZ, PSEEZ,
. (Sea  |analysis of 1time/year 10 general DOE,
Cooperation . water area DOE, PMO
. area) |water/sediment parameters, PMO
with other
. heavy metals
organization Observation
Ecosystem | of ecosystem 1time/year - Protected Prlnc%pal PSEZ, DOE PSEEZ,
area species DOE
(number of
sl o
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Proposal
Category Item Number ; pervisi
Method Frequency of Target Parameters Impler;t)eéltatlon Su bo ds10n
locations Y Y
species and
transition)

Note: *1  Leq: Equivalent Noise Level
*2 In case breakage or leakage is found, water quality (general parameters, heavy metals) of ground water

of wells in the surrounded area shall be monitored.
*3 Proposed parameters for water quality, sediment quality and soil and its reasons are listed in

Appendix7.5-2.
Source: Study team

O AA-A
AW-1Q
00 AA-1
AW-20Q
AA-B
(@)
AW-30 O AA2
AW-40 O OO AAs
o AA-C
AA-7
s0 0 ©
AW-5Q AA-6 O AA9
0O Aas 0380
AW-6 19 0) 10
AW-7, AB-1
O AW-8, AB-2

®© ©
& AW-9, AB-3

AW-10, AB-4

Source of the picture: Google Earth
Legend: /o) Air quality (Continuous) OAir quality (Periodical) ONoise OWater quality/Sediment quality 5) Biota
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Start
Establishment of monitoring Monitoring structure is established. Results
structure are periodically evaluated and environmental
Automation of continuous improvement plan is updated. Online data by

each company is shared with DOE. Proper

monltorl'ng for air distribution of the monitoring locations is
Data online between DOE studied.

after 2-3 years

Automation and integration of Periodical wastewater monitoring is

. . automated and integrated. Proper distribution
wastewater momtormg

of the monitoring locations is studied based on
the improvement of environment.

after 3-5 years

Total emission control system as an area is
Introduction of total emission introduced based on the data by integrated
control system monitoring. Proper distribution of the
monitoring locations is studied based on the

improvement of environment.

[« || = |

after 5-7 years

Source: Study team
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ltem Challenge Year Year Year Year Year Year Year Cost
1 2 3 4 5 6 7 (thousand USD)
Determination of
location and L 365
equipment
Installment of
Establishment continuous f— 37
of monitoring monitoring station
structure Online with DOE L 45
Establishment Procurement of
of continuous monitoring o 37
monitoring equipment
for air Reinforcement of | ————————————————
the structure )
Strengthening of
cooperation with I -
other organization
Selef:tlon of - 1,003
equipment
Instaillétlon, — 61
Automation proficiency
of Online - 567
wastewater Reinforcement of ﬁ
monitoring the structure .
Study for proper
distribution of the -
locations 1
Investigation study [~ 122
Introduction Evaluatlon., analysis I 61
Online |_ 85
of total -
emission Reinforcement of * )
control the structure
system Study for proper
distribution of the | -
locations
Total 2,473
Source: Study team
Rate: 24718.6 IRR/USD, 31st Oct. 2013 at http://www.oanda.com/lang/ja/currency/historical -rates/
sl A

168-7




blo (2l s ol @l o b mlio e Cangj Co ke So sl

i 4 by o Lolg> b (sl sl ablio 6l 2 ol b A

doddo ). A

g3l iyl iy o ol 5blie 5 ooyl gl 10 515 ¢ i drngs (slozllad alanilgy s s aziliz
B ..b)L)._i:)_:‘ ua)u@bcu.]a&ck}§5c)5f ‘;L))chda.m@b)é W)M)J Wmlysa‘m OLA.:‘

39 u_...uL.A ‘éJt_..uL: uo; [“'E‘Js JB.:MA ‘dqu.im.u A ARY] sz.-‘\-u-uﬁ » oayﬁ 6‘ d.x.a.u}: ksLérMJLtﬂ LSLQ)}J‘)J‘ ‘A.M
il Jlo a1y Sl ol 51 o2 Jaiol elainl 5 oo Cony Sl b it s oot o

oo pgas (PMO) s8,5L 50 5yl losle abewss (NOSCP) s s b ablas e b olpl e
Oldas U g ans oo Gidg ) (dolo (>le g byo jo golamdl codld o 5l Lol cws cuid olg> ads a5 el
g oo el lpas
o=l ]y abog o slora gl Jsins Slidlejlo 5 955 (oo bys (Sogll 5 Jlaio] Corng 5 i s (ol
Sl Al (G hawgio cid) ¥ ohaw s Livs sl g8l pl (Cdd oS citd) Vo has tgled oo iy o5 O y90
MEMAC _loiz, LPMO (s ok <o) ¥ o PMO

e—wbo glal abilie cnl p3Y i cois slise Cole sl ygilpl (g Lol dilie gl ozl pl b

o il aloeil ay JolS jobo 4y 1) abilae laladl ) o s cois (gly g wimo plodl cs i g5 2 L

oyl ablin Lo gyl 5o sl i fying 9yl Sl sl g3l ] ansgi o 4g5 OSRP 7 L
w5 ssils NOSCP

Lol 09,8 @lel 5 Djgo 1) 5B g i et b abilie aeliy sl sl adsl 35
Slol g ols Slles Slasls 51 S o )0 e ) b OSRP )b (505 @
ol ;5 jige abllie Slbes s oY US55 @
Sobel gz Jlo 5 (28 ol @
solio &y s sl PMO L 05 (s JSan @
Dol Gl 5 Sy i et s Jstes Sllos Gl o (Sobel b condg

wtala (1)
R L5")'>‘5 Sl 00 UJB..\J LPMO @Lwlw‘_g)l&@ lJ Sl Sl l.: d.l.sl.‘bo <Lol.>).s L

sl A
1-8



blo (2l s ol @l o b mlio e Cangj Co ke So sl

S50y (V)
100C

el 805 9 RS e sy |y ALl 3 Slles g3 JS a5 OSRP ol 7L @
el iy s S iy Sl 1Sy o sl dove OSRP slys b ays @

10TC
el 008 EMI PMO Lawsgs 5 3505 eals i (5,651 aibly adlaie o alilie &lpgos LOSRP 2L @

4 ol (V)
TTPC

2 1 (e L il o 85 o0 (52505« ganbyyny SV game 5 ) slealSl o1, OSRP )L
(o5 ablie (500 s cuzs b ailgn WL NOSCP 7 ,b 5.bb) oS ablis o510

SPGC
ol 0025 o0le] Byse:y (SPM) cblews &S b claadsSul 6l OSRP C)Ig °

Oeomed 9 Dehly (e 4 bgyye OSRP <l | g axwgs sl Lol LB sledig, 9 o) o)bys fad oy

G ol b alblio gl o (owll (o510l Y. A
(NOSCP) s i by alilia ho 7,5 . Y. A

4 byye claxl g oo can; Ol Gaile, JBla> & (NOSCP) cis cuas b ablie o 7,b Goa

Sl bl Ly allie sl (6,535 sy 5 ©azlr 5 Susls ailBog) 5 (JSb slaly o po i ol s

0ol 5 5 el cao @ by e (OPRC) e ez b ablie )b aiS o paseie | ol 0 olitws cas

2L NOSCP 7,k 5 gibaie 0yl laaig, g ablie (g3l isl 5 ano JSs 1 (o allie aaliyy quslusl (v

Sl 00 00l To9 2 Sl L;Lw‘ cs b 6)|)Ja.é| ablas 6‘)‘.‘ stLw‘ ‘5}.':")3..»‘ 9 (w0 s
NOSCP £ ,b Lt (1)

Jlw 531,133+ (OPRC) ks cats hlie o 5,00 5 ablin o Solel ol s oymnlsaS )l g
i ci abaulyy s Fogll 55 B0l b ablie ;s ol sl ) Kan sl |y syl a5 <y 194V

sl A
2-8



blo (2l s ol @l o b mlio e Cangj Co ke So sl

(s Sy (yntS OPRC &lp L51.‘, Jgiano ‘nLE.a Q|3_;.-._, Lol (PMO) 6,98k, 9 jolo lejle s o
g dawg Jotme (itu 0god dgd ygmmlenS Slal I ollas |, (NOSCP) cw cus b ablas b PMO
Sl ot yuizmed oylol ol sl PMO 30 by can e cbla> g Sesl oo NOSCP b sl

el gl wol> o o Lglasl oL o
NOSCP #,b (¥)

e s (1) s ol s ey il &g @y (s, la] ablie Sllac (gl adsl g3l il
ol 3 Oygar by Sogll Jlisl oy g s cais wlibe

Jsionn ol cts g s

(&S ) L9l p) (P 0 5l yeS) s oS eis \ phaw @
i cais b ablie gliwl ylesl (B0 b 0) e lawgie Cuis Yoo o
MEMAC 22, L PMO (5 0 5l i) cdiolj et Vgl @

Do §l 1iaS) ki oS i o) iyl o 095 sl Ablie SUISAl b aul (s eliita) Slaomasls (sl g3
ol 5 Y sl ablin Sleladl sl ol PMO sy o s OSR (gl ibaie wss i ol ol uSe (5
s bl llee <5 15 plio g 055 qolin b (55 B+ + B B) i Lanagie o Y lans
9 995 03 S (garwg Hobo a4y Cal (Sen (15 slo aSd (5 B0 5 i) S ol Cds F e 990 50
Sy L]y (bl Slobadl oyl PMO ablio o5 il ool (6l 055 0,5 aylaon (gloy585" slipl o090 o,
e o8 gl 5la)tS o 5o blie ol dibie o, oS sy 53 HL3 45 ledy, L sillae MEMAC

IREXIAES LW W
&l ol wled b (V)

ki (1) S g )0 s (3 lael 5o @l ol pdl ols> gl |y (o ulos abaii (8) & PMO
5 a0 ol SLiwl 5Ls suge 1 eles bl sl Slilos Eolgioms Canl 03,5 pnd colos gl 55 oles
Sl PMO oL o sy o 5l clble>

asle La a5 Slilee 4 bgy e Mol sleleslo & Law, g 0l ooy o 4 5, Lol ules blis o)
bl 5,6 5 (ITOPF) La il ol (Sosdl (loll (i (90sl,08 (IMO) 50530 55 Mall (s sl
Jos Coi s U allie Sbiwl 55 0 olsins Ssmge (gl ablie lpgans 5l eolinul b bl cpl ool oads b,
S s

sl A
3-8



blo (2l s ol @l o b mlio e Cangj Co ke So sl

35 g cdi drwgl Gluawl 51w OSRP #,b . Y. Y. A

5 aitl aisls o0l o NOSCP )b 53 ot i b 5 5 s Sl b a5 0 OSRP sles o

5 damgi sl (oe (e b5 il 3bio NOSCP )b wlalill 5 b L (sleeg 5 Lo e el
S5 3 o 3y5e 1) a5 4 il 5 i dngs Lol OSRP sly> Lo oL |

Sloa! (1)
55l el &,le OSRP sl b ilaal
48,5 )18 ol 130 Cod a5 poye pges g ablie Sliles )3 Jorde Jwp (Feml 5 Sodle 5l plielsl @
Y
Sengy baze sl (IS il (85 a5 o b e cus eleial g ane Connj SIS il Jlao 4y @
oo g oo Ojgar Bas 4 olitws ol L ablie sl os by a5 @
Olrl e 5 il b Bl 53 conlin ablie Sllae ) loalsl @
b e slasles g L pd (Vohns 955000 G 651800 5 BLS I S @
Oleiind 5 &8 25 Slbee 5 (olo (2Ljb g cbli> @

ey o i (Y)

2 el adbie Joli jolme ol (g g Sluwwl Sllee bl sai)ls 5 0 L OSRP sl b
Db ol e o b Lol o Blicesls (o g bglas gla e J5bo

Ll 1565 0 cslbbes 4o 5 o9 5 e b loe ol e a5 5o e 90 53 osbley
Dged Cyns |y gy Cov adlaie PMO L g abogy o o8 10 b o385 5 )b 5l ol

Gl Gl b agalgo (F)

oz ddlaie 10 dbgr e sloniaS 5 Slawewl 1 Solay o cuis g9 o b Wil b OSRP slo> b
S alis i,

sle aSI L oS P PSS g Lo aslaie )l as Lg).fio (_gLeM.S"“ W )\ 03 Lm) Cs dusle )faué 6L€M
slice Olawwls )9.':").3" L s slics S Jl,.]a )’1 as Saye b sl assb JLB...:‘ L.’.)° u>_>‘9.§ ).‘{Lw )'| aS s

D8 1B Az gh 0 50 gl CanlgS 0

‘5| d.bLa.n ‘5LQ.».JM 00 g0 (f)

sl A



blo (2l s ol @l o b mlio e Cangj Co ke So sl

L slbae Slles dibane ;s LaS b lecals 5 b cozi o bl a3Y gl allie b Slagals gs1]
a0 plnl casine sl

oslail U 1 slalilie slordles alS ol 4y b Leshl d(i3 0 5l ieS) ) prlans £o5 5] S Sa 590 0
2 ki Jyto lislojlr o 5YL &1y andg ol 455lal ¥ o 5 ¥ el (o om0 oladl 355 i |
22 ol gt il o Slysrss b Gillas |, o3¥ (ol ablio slozlad 5 a2 518 NOSCP b

ki 2t L ablio 4l 55Tl (PMO 6l 51 550 sl libes Sl Jome 4 iy 530 G,k 5|
sl asls ks o PMO L 38 b 51, ¥ pda

;Lo.c ‘SUbLoJ.bb 39 u.u‘gs )

Sl ansls o lal T a b g asl p5 8,00 b 3ldasl ;o b OSRP b
g LS Oldes g joli L5 § C drngd s dame Cblas ¢ el g Cllilags gl Al lsd @

9

s 9 o i b alilie s gl (Tl 5l Sy ey bl cblis Mol (s SligenlssS @
(FATMO 350dlsiS) VAFA o 1S Ul s ol pgmnilss =
(VA 5 Y¥ MARPOL) 8”51 36 (Sogll 51 659l (sl ol (e gl =
(SOLAS 50liS) by 50 Sl (Mol i ygamilyss =
(OPRC 5ilgiS) 120+ ks et Bl 1o (5t g aliliio o Solel el s (yomilssS =
B el lay5iS G sl adlate SlgenilyS @
OAYA) Fogll 5l ol yd ) anmo §1 cblis 5 6 Scad (6l agS ool sl dilate (ypunilyss
Sl et Bolgm b allie o (6 Sen @y by sl SS9 9 o sl BBl —
PMO sls Jaall 5us s OSRP clocal, @
(5,6 5 ITOPE . IPIECA) OSRP sl,, ULl o slabocal, @

NOSCP z,b .). Y. A

e " s ablie " 5l el & Le NOSCP £ b (o s s b abilie gl (owlal 35150l
ool Jols |y (o)l da sl 4 Llas a ol NOSCP b b e I UV [PV U S g
SV YA S il 00, S Gy gy UK Billas cadogs o das (6l oigds pliel lablis v 9 Jgtus slablas

0

sl A
5-8



blo 2l s ol @l o i wlio (e Cugj Copde Cugdy

Tiers Responsible Organization Response Activities
Tier 3 PMO response teams
(more than 500 tons) PMO HQ Company response teams
MEMAC
Reporting t ‘ (Commands)
Tier 2 . PMO response team
(50~500 tons) PMO Provincial Branch Company response teams

Reporting t‘ (Commands

Tier 1 Company response team
(less than 50 tons) Operator

Source: Study team
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Top Management
I
Emergency Management Committee
I
Manager-Oil spill Response

Coordinator
I | | I
Legal Safety Public Relation External Liaison
Facility

Emergency Response

Source: Study team
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Leader
Emergency Response
I
Sub-leader 5
I I I I
Planning Group Operation Group Logistic Group Admin. Group
- HSE measures - Response operation - Mobilization - Administration
- Strategy & tactics - Waste management - -IgranlsI)O"tatlon - Contract
Oil spi - Operation log - vep oymgnt . - A t
- Oil spill assessment - Communication ccoun
- Qil spill Ili -
Oil spill modelling On-scene XVork boatg y
- Event record commander - Accommodation

Response personnel

Contractor
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Oil Spill
Response Options
I I
Monitor/ No Response Action Protection/ Cleanup
Natural weathering - Physical dispersion
- Evaporation - Containment & recovery
- Dispersion/ dissolution in water - Spraying dispersant
- In-situ burning
- Shoreline protection & cleanup
Source: Study team
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Type of Oil Priority Measure Rationale
Group I 1 Monitor/ Natural weathering Oils evaporate/dissipate rapidly
Volatile & 2 Shoreline protection Shoreline environmental impacts
Light Oil 3 Physical dispersion for diesel For small spills near shore
Physical dispersion for others Not safe (harmful vapors)
Naphtha Use of dispersants Potential environmental impacts
Gasoline Do not | Containment & recovery Not safe (harmful vapors)
Diesel In-situ burning Not accepted by MEMAC
Kerosene
. Physical recovery of oil on water
1 Containment & recovery . .
Little potential hazards for persons
Gr(.)up II. 5 Use of dispersants Rapid.resp(.)nse and prevention of
Medium Oil emulsification
3 Monitor/ natural weathering For small/ remote spills
Crude 4 Shoreline protection Potential environmental impacts
Do not Physical dispersion Oils tend to emulsify easily.
0 No
In-situ burning Not accepted by MEMAC
1 Containment & recovery Physical recovery of oil on water
Group I1I - .
) . Select the applicable dispersants.
Heavy Oil 2 Use of dispersants i
Monitor closely the effects.
Fuel Oil 3 Shoreline protection Potential environmental impacts
ul
4 Monitor/ natural weathering For small and remote spills
Do not Physical dispersion Oils tend to emulsify easily.
0 no
In-situ burning Not accepted by MEMAC

Source: Study team
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Khark Island
Response equipment and materials %%%Efﬁf; 100C I0TC Assaluyeh
(set) (2 locations)
Offshore protection
- Heavy duty oil containment boom 2 1 1
- 01l containment boom 2 2 1
- Multi-purpose oil skimmer 2 1 1 1
- Recovered oil storage tank (oil barge) 2 1 1 1
- Chemical dispersant spray system 2 1 1
Shoreline protection
- Beach sealing boom 1 2
- Inflatable light boom 1 1 2
- Brush o1l skimmer 1
Beach cleaning
- Beach oil cleaner (brush type) 1 1 2
- High pressure cleaner 1 1 2
- Portable vacuum pump 1 1 2
- Oil storage tank 5 10
- Absorbents 1 lot 1 lot 1 lot
- Portable waste incinerator 2 1 4
- Miscellaneous materials 1 lot 1 lot 1 lot
Procurement cost (US$1,000) 8,100 4,600 800 4,700

Total cost

18,200

Source: Lamor Corporation Ab, Finland
Notes:

- IOTC in Khark Island has already deployed several items of response equipment. This table shows recommended
additional equipment to be provided for effective response operation.
- Equipment provided by IOOC and IOTC are to be shared by both companies for response operation to oil spill in

Khark sea areas.

- Response operation at offshore is to be made using existing operational services boats of each company.
- Facilities and vehicles necessary for storage, maintenance, move and transportation of response equipment are not

included in this list.
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Level

Description

Level 1

o Participants: First Responder (Operational Staff)

e Objectives: First Responder on Oil Spill Response — and enable
them to manage and lead a smaller group of responders

e Course Duration: 3 - 5 days

Level 2

e Participants: Supervisors and On-Scene Commanders (OSC)

e Objectives: Enhance capabilities of OSC to response
management and planning function

e Course Duration: 5 days

Level 3

e Participants: Senior Managers and Administrators

e Objectives: Build management’s confidence and awareness to
effectively perform the role of an Incident Commander

e Course Duration: 2 days

Source: Study team
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Action
Action 1 Confirmation of current situation of OSlc{t ;resparedness of each Pilot Area
Action 2 Definition of policy and goal for strengthening oil spill response scheme
Action 3 Formulation of oil spill response structure in petroleum industry
3-1 Emergency response organization
3-2 Definition of roles and responsibilities of organizations concerned
3-3 Coordination with PMO and other relevant organizations
Action 4 Basic planning of strengthening oil spill response scheme
Action 5 Oil spill risk analysis and environmental & social impact assessment
Action 6 Definition of oil spill response strategy
Action 7 Development/ strengthening OSRPs
7-1 Development of facility/ site specific OSRPs
7-2 Review and strengthening current OSRPs
Action 8 Procurement of response equipment
Action 9 Training and exercise
Action 10 | Aythorization of OSRP
Action 11 Prevention of oil spill incident
11-1 Risk assessment of facility
11-2 Review and improvement of facility maintenance plan
11-3 Review and improvement of operation management plan
11-4 Capacity strengthening operation and maintenance personnel
11-5 Proper management of related vessels port state control and operations)
Action 12 Preparation of relevant laws and regulations
Action 13 Preparation of finances

Source: Study team
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Short-Term Mid-Term Long-Term
Strategies and Actions Description Responsible Body 1stYear | 2nd Year 3rd Year | 4thYear 5thYear | 6thYear [ 7thYear
in M/P 1393 [ 1394 1395 [ 1396 1397 [ 1398 [ 1399
2014 | 2015 [ 2016 | 2017 | 2018 | 2019 | 2020 |
[ Environmental Management |
1. Reorganizing the HSE management structure ‘
1-1 Improving the organizational structure of the MOP 7.3.1 HSE-MOP .
1-2 Strengthening the capacity of Environmental Protection Section of the HSE-MOP 7.3.1 HSE-MOP i d
1-3 Redefining roles of key players on the HSE management 7.3.1 HSE-MOP —
1-4 Developing the supervisory structure of the HSE-MOP 7.3.1
1) Providing the existing committee with a supervisory function 7.3.1 HSE-MOP —
2) Improving the environmental monitoring systems
- Institutionalizing the integrated environmental monitoring systems HSE-MOP <- see the section on the environmental monitoring
- Adopting and disseminating the integrated environmental monitoring systems ;g; National Companies <- see the section on the environmental monitoring
- Operating the integrated environmental monitoring systems Zone Companies <- see the section on the environmental monitoring
- Participating in the integrated environmental monitoring systems Operating Companies <- see the section on the environmental monitoring
1-5 Delegating the authority of environmental management
1) Updating the Iranian Petroleum Standards (IPS)
- Delegating the authority to update the IPS to the national companies 7.31 HSE-MOP ——
- Gathering necessary information and updating the IPS National Companies § d
2) Evaluating the environmental performance of the operating companies
;n [;ifg:;:l% tﬁ':(e) :::)tzr:)in;tsy to evaluate the environmental performance to the zone 731 HSE-MOP [———
- Evaluating the environmental performance of companies operating in the zone Zone Companies i — — — — — : d
1-6 Rationalizing the HSE implementation structure i d
- Revieyving the responsibility of departlments and taking initiative towards National Companies ﬁ
rationalization of the HSE implementation structure
- Reviewing the responsibility of departments and taking initiative towards 7.31 .
rationalization of the HSE implementation structure Zone Companies #
- Revieyving the responsibility of departlments and taking initiative towards Operating Companies =;=
rationalization of the HSE implementation structure
2. Promoting HSE culture development
2-1 Pointing a direction of the HSE culture development 7.3.1 HSE-MOP =1
2-2 Encouraging the petroleum companies to evaluate the HSE culture development 7.3.1 HSE-MOP — <- Promoting the evaluation continuously
National Companies § . p— — . d
2-3 Promoting Coordination and Collaboration across the Company
1) Defining the Integrated HSE Management Systems 7.31 HSE-MOP ol
2) Encouraging the petroleum companies to share the good practices of the integrated
HSE management systems
- Gathering information of good practices HSE-MOP -> Continuing
- Gathering information of good practices and sharing the information with the subsidi 7.31 National Companies ‘ -> Continuing
; Snz:g;rizsg (i)r:)fgrr;r:;tgigoir; c:; gggﬁepractices and sharing the information with the Zone Companies ‘ -> Continuing
- Gathering information of good practices and sharing the information across the com| Operating Companies -> Continuing
3) Promoting a small group work HSE-MOP <- Starting from HSE and gradually expanding to other departments
731 National Companies | <- Starting from HSE and gradually expanding to other departments
Zone Companies <- Starting from HSE and gradually expanding to other departments
Operating Companies | <- Starting from HSE and gradually expanding to other departments
3. Formulating specific regulations for the environmental protection
3-1 Identifying the legal framework to be followed by the petroleum industry 731 HSE-MOP
National Companies
3-2 Institutionalizing the “one zone one management principle” 7.3.1 HSE-MOP d
3-3 Introducing a Measure to Control the Total Emission in One Industrial Zone
;]:Zr:rp:jar:paigl?rl (;Zizs()f the environmental emissions and the environmental . Zone Companies ——
;)zlrst\;igizg the information about process and sources generating the environmental Operating Companies —
3-4 Introducing a measure to control the total emission in one industrial zone
- Institutionalizing the total emission control systems HSE-MOP i d
Eirl?vr:é);\;:ﬁ;ot:i ft;i::gc;ftt};;el ltJ(;tsa)I emission control systems in a model area ;g ; National Companies 0
- Executing the total emission control systems as trial basis - Zone Companies —
- Accumulating the environmental monitoring records to investigate the target values ) . d
of the total emission control systems in a model area Operating Companies
4. Rationalizing the resource allocation
4-1 Identifying the operational level of plants from the environmental protection perspective 7.31 HSE-MOP
4-2 Introducing advanced technology to reduce the environmental loads HSE-MOP <- See the section on environmental protection technology
7%3"‘1 National Companies <- See the section on environmental protection technology
. Operating Companies <- See the section on environmental protection technology
4-3 Evaluating the effect of resource allocation to the environmental protection 7.3.1 oy - d
5. Improving the EIA Implementation Procedures
5-1 Developing specific EIA guidelines and check list for the petroleum industry 731 HSE-MOP <- See the section on EIA
732 National Companies <- See the section on EIA
5-2 Developing specific SEA procedures for the petroleum industry 731 HSE-MOP <- See the section on EIA
732 National Companies <- See the section on EIA
5-3 Developing specific CSR procedures for the petroleum industry 731 HSE-MOP <- See the section on EIA
732 National Companies <- See the section on EIA
6. Promoting Capacity Development at All Levels
6-1 Planning the staff deployment and setting the target years HSE-MOP [
731 National Companies —
Zone Companies —
Operating Companies —
6-2 Planning education and training programs HSE-MOP i d
731 National Companies § |

Zone Companies

Operating Companies
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Short-Term Mid-Term Long-Term
Strategies and Actions Description Responsible Body 1stYear | 2nd Year 3rd Year | 4thYear 5thYear | 6thYear [ 7thYear
in M/P 1393 [ 1394 1395 [ 1396 1397 [ 1398 [ 1399
2014 | 2015 [ 2016 | 2017 | 2018 | 2019 | 2020 |
Air Pollution Prevention
1. Mahshahr 74.2(2) NPC/PSEZ/Company
(1) Understanding the situation of air quality/ pollution in the area HSE/Eng/Ope =]
(2) Identification of emission sources of the pollutants and inventories HSE/Eng/Ope [—]
(3) Confirmation of the cause(s) of degraded air quality HSE/Eng/Ope -
(4) Discussion of air quality protection policy (emission standards, total emission control, etc.) HSE/Eng/Ope -
(5) Definition of targeted air quality for mitigation of environmental impact HSE/Eng/Ope =1
(6) Study of effective air pollution protection methods HSE/Eng =
* Reduction of emission gases and pollutants
- Reduction of flare gases
- Improvement of combustion efficiency of flare burners (smoke-less)
(7) Planning of air pollution protection HSE/Eng [===
* Improvement and/or installation of air pollution protection equipment
(8) Preparation of finances for the project HSE/Eng i
(9) Project implementation (design, procurement and construction) HSE/Eng
2. Khark Island 74.2(2) NIOC/IOOC
(1) Understanding the situation of air quality/ pollution in the area HSE/Eng/Ope -l
(2) Identification of emission sources of the pollutants and inventories HSE/Eng/Ope —
(3) Confirmation of the cause(s) of degraded air quality HSE/Eng/Ope [*]
(4) Discussion of air quality protection policy (emission standards, total emission control, etc.) HSE/Eng/Ope [~}
(5) Definition of targeted air quality for mitigation of environmental impact HSE/Eng/Ope [~
(6) Study of effective air pollution protection methods HSE/Eng | —
* Reduction of emission gases and pollutants
- Improvement of combustion efficiency of flare burners (smoke-less)
- Recovery of flare gases and efficient reuse
(7) Planning of air pollution protection (conceptual design, basic design) HSE/Eng —
* Improvement and/or installation of air pollution protection equipment
(8) Preparation of finances for the project HSE/Eng —
(9) Project implementation (design, procurement and construction) HSE/Eng B |
3. Assaluyeh 7.4.2(2) NPC//(':\l;iC;/;?/EEZ
(1) Understanding the situation of air quality/ pollution in the area HSE/Eng/Ope =]
(2) Identification of emission sources of the pollutants and inventories HSE/Eng/Ope —
(3) Confirmation of the cause(s) of degraded air quality HSE/Eng/Ope -
(4) Discussion of air quality protection policy (emission standards, total emission control, etc.) HSE/Eng/Ope ]
(5) Definition of targeted air quality for mitigation of environmental impact HSE/Eng/Ope [~
(6) Study of effective air pollution protection methods HSE/Eng d
* Reduction of emission gases and pollutants
- Reduction of flare gases
- Recovery of flare gases and efficient reuse
- Improvement of efficiency of combustion equipment
- Prevention of gas leaks from plant equipment B51
» Treatment/ elimination of pollutants in gas exhausted
- Installation of dust precipitators and NOx removal units
* Improvement of gas dispersion in the atmosphere
- Review and optimization of flare stack systems
(7) Planning of air pollution protection (conceptual design, basic design) HSE/Eng °
* Improvement of facility operation
(8) Preparation of finances for the project HSE/Eng I — — —
(9) Project implementation (design, procurement and construction) HSE/Eng : ; : ; : ; | |
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Short-Term Mid-Term Long-Term
Strategies and Actions Description Responsible Bod 1stYear | 2nd Year 3rd Year | 4thYear 5thYear | 6thYear [ 7thYear
9 in M/P ponsi Y 1393 [ 1394 1395 [ 1396 1397 [ 1398 [ 1399
2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 |
Wastewater Management
1. Mahshahr
- . PSEZ (HSE), Operating
(1) Compilation of the issues on wastewater management companies (HSE, Ope”) =~
. Operating companies
(2) Inventory survey of drainage systems 743 (HSE. Ope) —
_— . . . . Operating companies
(3) Examination of solutions to current and potential future issues in wastewater management 743 (HSE, Ope) ?
. . . PSEZ (HSE), Operating
(4) Discussion about wastewater management policy companies (HSE) aﬁ
. PSEZ (HSE), Operating
(5) Preparation of a wastewater management plan 743 companies (HSE, Ope) el
(6) Allocation of the budget Operating companies -
- of pr (Fajr PC), etc.
(7) Upgrade of the _WaStewa_t?r t'teatmem fac_”ities . . Operating companies - Installation of MBR system (Tondgouyan PC), etc.
(New construction, Modification, Installation of optimum technologies) . | - switch from mercury methad to method (Bl
- Constraction ¢f new facility (BIPC, Razi PC), e
2 Khark Island
S . Operating companies
(1) Compilation of the issues on wastewater management (HSE, Ope) |
. Operating companies
(2) Inventory survey of drainage systems 743 (HSE. Ope) —
(3) Examination of solutions to current and potential future issues in wastewater management 743 (Cl)_ipseéatlcr;sec;ompanles ?
(4) Discussion about wastewater management policy for designed joint wastewater treatment with IOTC (HSE), I00C (HSE) a;
10TC and 100C
. Operating companies
(5) Preparation of a wastewater management plan 743 (HSE, Ope) |
(6) Allocation of the budget Operating companies -
(7) Upgrade of the wastewater treatment facilities . . A iof . | . Lo |
(New construction, Modification, Installation of optimum technologies) Operating companies — Extension/ ney construction of freatment facility for removing oil (IQOC, I0TC),etc.
3. Assaluyeh
PSEEZ (HSE), PNOSC
(1) Compilation of the issues on wastewater management (HSE), Operating =~
companies (HSE, Ope)
. Operating companies
(2) Inventory survey of drainage systems 743 (HSE. Ope) —
(3) Examination of solutions to current and potential future issues in wastewater management 743 (aggatolr;i)compames ?
PSEEZ (HSE), PNOSC
(4) Discussion about wastewater management policy (HSE), Operating
companies (HSE)
PSEEZ (HSE), PNOSC
(5) Preparation of a wastewater management plan 743 (HSE), Operating =]
companies (HSE, Ope)
(6) Allocation of the budget Operating companies -
(7) Upgrade of the wastewater treatment facilities ! ) = - offbrety (MoblnlRC);(etc:
. e y ) . Operating companies
(New construction, Modification, Installation of optimum technologies) * - of Hi tr facility (SPGC), dtc.
Underground Injection
1. Khark Island
(1) Compilation of the information about underground injection 743 NIOC, I00C \q
\
(2) Investigation of the injection sites (Survey of groundwater aquifer, and evaluating oil reservoirs) 743 NIOC, I00C =
(3) Formulation of an underground injection plan NIOC -
(4) Allocation of the budget 743 NIOC - [~ [~
(5) Conceptual study, design of injection water treatment and injection facilities 743
(5-1) Conceptual study NIOC [ ===
(5-2) Basic Design NIOC b
(5-3) Detail Design NIOC —
(6) Construction of injection water treatment and injection facilities 743 NIOC °
(7) Implementation of the underground injection of produced water I00C ?

* Operation section
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Short-Term Mid-Term Long-Term
Strategies and Actions De;c&;;gon Responsible Body 1s1t3\ge3ar I 2n1ds\;zar 3r$3\g§ar I 4t:3\ge6ar St?s\g_e/ar I Gt?s\gzar I 7t:13\g;ar
2014 [ 2015 [ 2016 [ 2017 | 2018 [ 2019 | 2020 |

Qil Soil Cleanup and Remediation
1. Khark Island NIOC/IOOC/IOTC
(1) Investigation of conditions of the oily contaminated areas 74.4(2) HSE/Eng =]
(2) Discussion of uses of the areas after remediation 7.4.4(3) HSE/Eng -
(3) Decision of scope of work and project specifications 7.4.4(2)(3) HSE/Eng
(4) Selection of applicable technologies 74.4(1) HSE/Eng =]
(5) Project planning 7.4.4(2)(3) HSE/Eng -
(6) Feasibility study 7.4.4(2) HSE/Eng
(7) Preparation of project finances HSE/Eng [~]
(8) Project implementation HSE/Eng [~
(9) Evaluation of residual environmental effects HSE/Eng _ I |# [
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Short-Term Mid-Term Long-Term
Strategies and Actions Description Responsible Body 1stYear | 2nd Year 3rd Year [ 4th Year 5th Year | 6th Year [ 7th Year
in M/P 1393 [ 1394 1395 [ 1396 1397 [ 1398 [ 1399
2014 [ 2015 [ 2016 | 2017 [ 2018 [ 2019 [ 2020 [

Wastes Management (Drill Cuttings)
1. Khark Island 7.4.5 (4) NIOC/IOOC/IOTC
(1) Inventory of wastes from each plant (types and volumes) HSE/Eng -
(2) Assessment of components and values of the wastes (for recycle/reuse) HSE/Eng [*]
(3) Assessment of physical and chemical properties HSE/Eng =l

- Shape and chemical compositions, hazard/ toxicity
(4) Decision of ultimate treatment methods (recycle/reuse/disposal/including drill cutting injection) HSE/Eng -
(5) Assessment of HSE risks associated with treatment/ disposal HSE/Eng —

- Assessment of marine environment (current status and future impacts)
(6) Discussion of treatment specification (e.g. target residual oil content) HSE/Eng -
(7) Discussion of treatment conditions HSE/Eng -

- Time limits, location/area, budget, extraction of valuables, etc.
(8) Discussion of treatment method(s) HSE/Eng [—
(9) Technical and financial feasibility study HSE/Eng =1
(10) Decision of treatment method based on company’s policy HSE/Eng -
(11) Preparation of finance (budget) HSE/Eng & —
(12) Procurement/ preparation of treatment equipment/ facility HSE/Eng
(13) Implementation and monitoring HSE/Eng
(14) Evaluation of performance HSE/Eng ]
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Short-Term Mid-Term Long-Term
Strategies and Actions Description R ible Bod 1stYear | 2nd Year 3rd Year | 4thYear 5thYear | 6thYear [ 7thYear
9 in M/P esponsible Body 1393 | 1394 1395 | 1396 1397 | 1398 | 1399
2014 | 2015 [ 2016 | 2017 | 2018 | 2019 | 2020 |
[ Environmental Monitoring ]
1. Mahshahr
) . 753 .
1-1 Establishment of Monitoring Structure 754 Zone companies ‘
1-2 Data online with DOE ;gi Zone companies B g
1-3 Automation and integration of periodical air monitoring ;gi Zone companies
1-4 Automation and integration of wastewater monitoring ;gi Zone companies ! |
1-5 Study on proper distribution of the monitoring locations ;gi Zone companies Jo— ﬁ
2. Khark Island
. . 753 .
2-1 Establishment of Monitoring Structure 754 Zone companies
2-2 Integration of the current online systems for air monitoring ;gi Zone companies
. . 7.5.3 . & 2
2-3 Data online with DOE 754 Zone companies
2-4 Automation and integration of wastewater monitoring ;gi Zone companies )
2-5 Data sharing between the offshore platforms and the zone manager ;gi Zone companies ‘ |
2-6 Study on proper distribution of the monitoring locations ;gi Zone companies s ﬁ
3. Assaluyeh
3-1 Establishment of Monitoring Structure ;gi Zone companies ‘
. . 753 .
3-2 Data online with DOE 754 Zone companies =1
. . ; o 753 ] ‘
3-3 Automation and integration of periodical air monitoring 754 Zone companies
3-4 Automation and integration of wastewater monitoring ;gi Zone companies
3-5 Introduction of the Total Emission Control System ;gi Zone companies ‘
R - . 753 )
3-6 Study on proper distribution of the monitoring locations 754 Zone companies ? #
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Short-Term Mid-Term Long-Term
Strategies and Actions Description Responsible Body 1stYear | 2nd Year 3rd Year | 4thYear 5thYear | 6thYear [ 7thYear
in M/P 1393 [ 1394 1395 [ 1396 1397 [ 1398 [ 1399
2014 | 2015 [ 2016 | 2017 | 2018 | 2019 | 2020 |

Strengthening Oil Spill Response Scheme
1. Ministry of Petroleum (MOP) MOP
(1) Confirmation of current situation of OSR preparedness of each Pilot Area 8.7.3 HSE L
(2) Definition of policy and goal for strengthening oil spill response scheme 8.3.1 HSE -
(3) Formulation of oil spill response structure in petroleum industry HSE

- Emergency response organization 8.3.2 HSE -

- Definition of roles and responsibilities of organizations concerned 8.1 HSE -

- Coordination with PMO and other relevant organizations 8.11.2 HSE -
(4) Basic planning of strengthening oil spill response scheme 8.3.1 HSE [~
(5) Promotion of oil spill preventive measures 8.1 | o =1
(6) Technical supports 8.11.1 - n* e (==
(7) Preparation of relevant laws and regulations 8.11.3 HSE L — ‘
(8) Preparation of finances 8.6.3 HSE == ==i [
2. Mahshahr NPC/SPEZ/TTPC
(1) Review and improvement of current OSR response procedure HSE =]
(2) Training and exercise 8.9 TTPC/PMO el = ~ *] =] = *]
(3) Prevention of oil spill incident 8.6.3 HSE o sl i
3-1 Khark Island (oil fields) NIOC/I00C
(1) Oil spill risk analysis and environmental & social impact assessment 8.5.1 HSE =]
(2) Definition of oil spill response strategy 8.5.2 HSE ]
(3) Development of facility/ site specific OSRPs HSE

- Offshore oil production platforms (Aboozar, Foroozan) 8.5,8.7 HSE e

- Khark Island (Dorood 1 & 2) 8.5,8.7 HSE El=
(4) Procurement of response equipment 8.6.2 HSE —— —
(5) Training and exercise 8.9 100C/I0TC [~ o [~ 5] [*]
(6) Prevention of oil spill incident 8.10.2 Eng/Ope (&= [ [ (1
(7) Preparation of finances 8.6.3 HSE — — —
(8) Authorization of OSRPs 8.7.2 PMO o
3-2 Khark Island (crude export terminal) NIOC/IOTC
(1) Coordination/ Integration with IOOC 8.7.3 HSE =]
(2) Procurement of response equipment (additional) 8.6.2 HSE — —
(3) Training and exercise 8.9 10TC/I00C ] [~ - [~] %] [*]
(4) Prevention of oil spill incident 8.10.2 Eng/Ope [S= [== [ e
(5) Preparation of finances 8.6.3 HSE — —— —
4. Assasluyeh PSEEZ/TTPC
(1) Oil spill risk analysis and environmental & social impact assessment HSE e
(2) Review and improvement of current OSRP 8.7.3 HSE [~
(4) Procurement of response equipment (additional) 8.6.2 HSE — —
(5) Training and exercise 8.9 TTPC/PMO [~ [* i = [¥ [~
(6) Prevention of oil spill incident 8.10.2 Eng/Ope [ [~ (== [
(7) Preparation of finances 8.6.3 HSE ! *l | ——
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Special Environmental Committee

Environmental Managers of
National Companies
Group 1: Mahshahr Group 2: Khark Island Group 3: Assaluyeh
HSE-MOP HSE-MOP HSE-MOP
NPC, NIORDC NIOC, NPC NIOC, NPC, NIGC
Operating Companies Operating Companies Operating Companies

Source: Study team
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EMPI Project

ATecfhtnical Master Plan Action Plans for HSE Improvement and
ssistance Environmental Pollution Control in Pilot Sites
from JICA
[ [
N\ N
'mmpr'g Official Adoption Establishment of the
ati(i)n by the Ministry Working Groups
Stage
Budgeting
Staff appointment

Execution of the ] Performance review
M/P and A/Ps J

Following the basic concept
Considering lessons learnt

Action Plans for newly identified issues and
areas other than the pilot sites

@ Rolling-out
Source: Study team
>l plo g (ol Ggw g 2ol b 12l VY . S

_—Rilot Area (Example) . I A
YN ke Other applicable sites in Persian Gulf
Functon of fciliies " /-\ - Fuel Oil
b pch ey o Gas Crode O e oit \pewoctemical| ©™% %! | swonge &
Complexss g0 Production & Gas Refining Complex Storage & Loading
\ J Production Production Loading Tormi
erminal
Main Company in charge W NIOC/I00C NIO;PZPGSCEEZ NIoC/100C W NPC NIOC/I00C| NIORDC
Flare Gas Reduction X O (@] O X X X X
Air Flaring Control 0] X X X Q Qa X X
) Flue Gas Reduction & Control Q = ¥t S Q Q X X
Air Quality Monitoring Q Q () @] Q Q X X
Produced Water Control X Q (9] Q X X X X
Waste Water |Waste water Treament Q X O X Q Q X X
Waste water monitoring Q Q Q Q Q Q X X
Oily Shidge Treatment Q 0] Q 0] Q Q Q Q
Waste Materials Vt:asl:e Trleal:rnmt %) ) o o o %) o o
Waste Disposal @] Q Q o] o] Q o] O
Drilfing Mud & Cutings ¥ o} % 0 X X X X
il Sl Crude od Spill X o] X [¢] Q X o] Q
Responsz  |Fuel Ofl spill X 0] X o 1 0o X 0] (0]
: Ecosystem o] [@] o] o] (o] o] 0] o]
Frotection Area Nationzal conservation Area Q (@] [e] e} Q Q QO Q
Capaciry Organization 0 0 0 [¢) [e) [¢) X X
Asseapent LS Manazement Q 0] o] o] Q O X X
Assessment B
Manpower Training (@] O (@] (8] O O X X
Source: Study team
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