EEET ECOLOGICAL ENGINEERING
——— & ENVIRONMENTAL TECHNOLOGY

Ecological Engineering & Environmental Technology 2023, 24(2), 94—108
https://doi.org/10.12912/27197050/156964
ISSN 2719-7050, License CC-BY 4.0

Received: 2022.10.24
Accepted: 2022.12.10
Published: 2023.01.01

Environmental Impact Assessment for Industrial
Organizations using Rapid Impact Assessment Matrix

Ekhlas Jasim Resen', Mohammed Sadiq AbdulRazzaq', Hussein Qusay Abbood'

! College of Administration and Economics, University of Baghdad, Baghdad, Iraq
* Corresponding author’s e-mail: ikhlass.jassem1205a@coadec.uobaghdad.edu.iq

ABSTRACT

Several environmental impact assessments (EIAs) have been conducted since the petroleum mdustry environmen-
tal guidelines and standards were issued in 1991. Thus, EIA has become a standard practice in environmental plan-
ning for various project operations and activities. However, studies indicate that little has been achieved regarding
environmental management in Iraq’s oil industries. The reason for this is the reluctance of institutions to adopt
environmental management systems, either due to the scarcity of basic information through which environmental
impacts are measured, or the lack of financial allocations to implement mitigation measures and control plans, or
the lack of human resources and the lack of political commitment to implementing environmental management
plans .This research aims to assess the environmental impact of the East Baghdad field in the Midland Oil Com-
pany, by identifying a number of indicators that have been selected in proportion to the nature of the company’s
work. A rapid impact assessment matrix was used, which includes a set of components (physical and chemical,
environmental and biological, social and cultural, economic and operational) and for each component a set of su-
b-indicators that ultimately indicate the environmental degree of environmental impact. Accordingly, the research
reached a group of results, the most important of which is the presence of serious negative environmental impacts
in the field site and the operations and activities related to it, such as soil and air pollution, obsolescence of equ-
ipment and scarcity of technology with a percentage of 70.8%, while the positive effects amounted to 25% only,
which predicts an environmental deterioration in the company’s work sites.

Keywords: environmental impact assessments; industrial organizations; rapid impact assessment matrix.

INTRODUCTION

has become necessary to preserve and protect the
environment from environmental impacts by de-

Environmental impact assessment (EIA) is
one of the most important and important modern
administrative systems at the present time, as it
is considered an entry point to address or reduce
environmental risks and their effects, as the focus
is now increasing on how to increase production
and maximize profits without paying attention
to the future environmental effects on society
as a result of the depletion of natural resources
and the increase in the volume of pollution and
emissions toxic, which in turn will reflect on the
nature and type of life, as well as contribute to
precipitation. Highlighting the problem of envi-
ronmental pollution resulting from industrial ac-
tivities and processes, especially oil industries. It
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veloping plans, mechanisms and work procedures
to address the effects of environmental aspects,
as these environmental effects pose a challenge
to industrial organizations on how to transform
these environmental aspects into opportunities to
improve the environment and enhance environ-
mental reputation, and embody ethical environ-
mental commitment.

It is no secret that organizations of all kinds
have impacts on the environment, as they work
to get rid of damages and wastes resulting from
production or operation processes and dispose of
them in the surrounding environment without in-
curring any financial compensation that leads to
environmental damage and pollution.
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Therefore, there was a need to study environ-
mental issues and the damages of environmental
pollution as a result of the demands of societies
to hold the facilities polluting the environment
responsible for the environmental costs. The im-
portance of this research lies in supporting the
management of the Midline Oil Company/East
Baghdad Field Division with numerical values on
the ratios of positive and negative environmental
impacts on environmental pollution of all kinds
various impacts on (water, air, soil and noise),
which make the company’s management face
many problems with the local population and the
relevant parties (the concerned parties) because
of these effects, as well as the company incurring
financial losses represented by environmental tax-
es due to pollutants exceeding the legally permis-
sible level (environmental determinants) with the
aim of showing the pollutants resulting from the
operations and activities of the East Baghdad Oil
Field Authority’s operational activities that cause
environmental problems, to suggest alternatives
and possible solutions to avoid their damage and
advance the environmental reality of the compa-
ny in a more organized and acceptable way than
the current random practices, which aim at best to
comply with environmental laws and legislation.

LITERATURE REVIEW
Environmental impact assessment (EIA)

Environmental problems are widespread,
that is, they have no borders, which mean that
they have direct or indirect repercussions on
all countries of the world, whether they are
developed or developing, and that the greatest
of these problems have a reflection on the en-
vironment and development. They are climatic
changes, biodiversity degradation, and desertifi-
cation [Jaber, 2015]. Despite the environmental
management tools that have been used, it takes
much longer than what organizations expect
[Al-Obaid, 2006], and this pushes organizations
to devise new tools and systems in order to con-
serve and use renewable natural resources in a
way that does not lead to their degradation or de-
crease for future generations [Drayabeigi Zand
and Vaezi Heir, 2019].

Over the past five decades, there has been
a noticeable growth in interest in environmen-
tal issues, and this growth in interest has been

accompanied by the introduction of new laws,
legislation and guidelines stemming from nation-
al sources, and even international, such as the Eu-
ropean Commission and the World Bank/Interna-
tional Finance Corporation, that seek to influence
the relationship between development and the en-
vironment. Environmental impact assessment is
an important example of this as EIA appeared in
the United States of America more than 50 years
ago and directed the European Community (EC)
in 1985 in order to accelerate its implementa-
tion in the member states of the European Union
and its worldwide spread [Glasson and Therivel,
2019]. The United Nations Environment Program
has stated that EIA is the world’s best known and
most widely used tool for environmental planning
and management, and is the only environmental
policy tool required by most countries around the
world [Cave et al., 2021].

Environmental Impact Assessment is a study
conducted on projects to determine their envi-
ronmental impacts and take the necessary means
and procedures to prevent or reduce negative
impacts and increase the positive returns of the
project on the environment in line with appli-
cable environmental standards and determi-
nants. It is also considered an examination of
the unintended effects resulting from develop-
ment projects with the aim of maximizing the
positive effects and minimizing the negative ef-
fects. Environmental impact assessment studies
and the development of their procedures came
as a result of the increase and spread of negative
environmental effects and risks left by the in-
dustrial renaissance, especially oil and nuclear,
and therefore it became necessary to protect the
environment from these polluting projects in all
phases (planning, design and implementation).
The EIA process helps to include most of the
environmental factors in the proposed project to
include an assessment of the project’s potential
impacts on the ecological system and balance
[Yang, 2019]. There are many definitions of EIA
that can be clarified in the Table 1. Accordingly,
the researcher believes that the environmental
impact assessment can be defined as follows: It
is a study of the environmental damage result-
ing from projects, programs and plans according
to reference standards to be taken in this aspect
by the competent official authorities, where the
positive and negative effects on the environment
are studied as a result of engaging in activities
and operations different development.
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Objectives of the environmental
impact assessment

The objectives of the EIA can be repre-
sented in enabling the competent administrative
authorities, local governments, and developers
to carefully consider the potential environmen-
tal impacts and consequences of the proposed
project, and to make recommendations to try to
prevent or mitigate these consequences if neces-
sary. The objectives of the EIA can be divided
into two main categories [Cave et al., 2021;
Glasson and Therivel, 2019; Mareddy, 2017].
The first category is short-term goals: assess-
ing the environmental impact and informing
decision makers of the nature of the risks and
possible negative effects. The most important of
these goals are the following:

e improving the environmental situation of the
activity (the project);

e cnsure proper use of resources;

e take the necessary measures to mitigate the
possible negative effects;

e assisting in rationalizing decision-making and
defining environmental terms and conditions.

e cmphasis on community participation in the
evaluation process.

On the other hand, the second category is
long-term goals: promoting sustainable develop-
ment by ensuring that vital functions and lifestyle
are not undermined. Among the most important
of these goals are the following [Barasa, 2016]:

e protecting human health and safety;

e avoid changes that will cause serious damage
to the environment;

e protect nature, resources and the ecosystem in
general;

e encouraging community participation in pre-
serving the environment.

Grouping of environmental impacts

The resulting environmental impacts of any
proposed project or program can be classified
into the following categories: beneficial or harm-
ful, naturally reversible, smooth or irreversible,
repairable through management practices or ir-
reversible, affects short or long term, temporary
or continuous, occurs during the design or op-
erational phase, local impacts regional, national
or global, its effects are incidental or planned
(recognized previously), direct (primary) or in-
direct (secondary), cumulative or individual, etc.
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[Mareddy, 2017]. Depending on the character-
istics and extent of those effects, the effects can
be divided into three main categories or types,
which are direct, indirect, and cumulative. It is
worth noting that EIA (direct, indirect and cumu-
lative) should not be considered in isolation or as
separate phases of EIA. Ideally, the assessment of
such impacts should form part of the entire EIA
process [Alimohammadlou et al., 2013].

Stages of the environmental
impact assessment process

In EIA systems, there is a logical sequence of
activities to be carried out in the project. Concep-
tually, this process is not different for almost all
countries, but the steps may differ from country to
country based on climate, terrain and conditions,
nature of the activity life cycle and the financial
conditions of the country in question. Glasson
and Therivel [2019] assert that EIA procedures go
through three preparatory stages (screening, scop-
ing and assessment) before the actual EIA begins.

Environmental impact assessment tools

To assess the environmental impacts of any
activity or project, a number of methods have
been developed. Each method differs from the
other in the way the data is presented, the tech-
nical level required to implement it in practice,
and the volume of data required to implement it.
Among the most important of these methods are
[Mashkour and Okla, 2021; Meex et al., 2018]:

e checklists — they are standard checklists used
to evaluate the types of impacts associated
with a particular activity or project, where a
set of questions are formulated depending on
the nature of the expected effects from this ac-
tivity or project. In addition to giving a brief
picture of the nature and level of environmen-
tal impact (severe, moderate, weak, no impact)
there are several types of checklists; simple,
descriptive, standard and accurate;

e the direct method — this method is character-
ized by its ease, as the elements of the envi-
ronment to be evaluated are identified, and
then the expected effects of those elements are
determined;

e composite map method — It is a method that
uses transparent maps and presents the evalua-
tion result in the form of a geographical docu-
ment and at an appropriate scale.
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Table 1. Definitions of environmental impact assessment according to the opinions of researchers (2019-2020)

Definition

Reference

It is the primary environmental management tool on a global scale and is now recognized
as a global standard in international environmental law. It is a process by which potential
development impacts, both positive and negative, are identified, assessed and managed

[Pope et al., 2019]

are made

The process of identifying, predicting, assessing and mitigating the biophysical, social and
other relevant impacts of development proposals before major decisions and commitments

[Bond et al., 2020]

applied to a plan, policy, program or project

A systematic way of identifying and investigating positive and negative environmental
impacts, physically, biologically, and socially and economically, and this method can be

[Shayesteh et al., 2020]

One of the environmental planning and management tools that can collect important
information to predict future environmental impacts in decision-making processes

[Aung et al., 2020]

The Matrices Method: Matrices are two-di-
mensional tables that allow and facilitate the pro-
cess of determining the effects resulting from the
interaction of project activities with the various
elements of the environment. Through matrices,
it is possible to identify the interactions between
different project actions, required standards, and
elements of the environment. This method per-
forms a comparison of the list of project activities
combined with another checklist of components
from the environment affected by these activities,
and a matrix of possible interactions is produced.
By integrating the contents of these two lists, the
most important and recent of these matrices is:
the Quick Impact Matrix.

Rapid impact assessment matrix (RIAM)

One of the most important impact assess-
ment tools is the rapid impact assessment matrix
(RIAM). At present, a comprehensive environ-
mental impact assessment is required to plan,
design or construct any project [Karbassi and
Pazoki, 2015]. In line with the foregoing and for
more clarification, a number of definitions can be
highlighted in the Table 2. In light of the forego-
ing, the researcher believes that the rapid impact

assessment matrix can be defined as “a tool used
to organize, analyse and present the results of the
environmental impact assessment process in a
simple and organized way”.

The simple and organized form of this ma-
trix allows for an in-depth analysis of the vari-
ous elements of the environment in a relatively
quick and accurate manner. This method provides
a transparent record of the evaluation process
[Pastakia and Jensen, 1998] and the organization
of the RIAM requires identifying unified envi-
ronmental categories or components to conduct
the assessment process, and these environmental
components fall into one of the four categories
(physical and chemical, biological and environ-
mental, social and cultural, and economic and
operational) [Valizadeh and Hakimian, 2019].
The use of these four categories in itself can be
an effective tool for assessing the environment,
as each major category of these categories can be
divided into sub-categories that cover all compo-
nents of the environment in a way that gives a
clear picture of the environment [Baby, 2011].

The five evaluation criteria listed include im-
pact significance (Al), magnitude (A2), perma-
nence (B1), reversibility (B2) and cumulative (B3).
The individual score for each component assesses

Table 2. Definitions of rapid impact assessment matrix for a group of researchers from (2014-2020)

Definition

Reference

The rapid impact assessment matrix (RIAM) is a landfill assessment tool. Since this method
is able to integrate all the different components and parameters, it is an ideal mechanism
that ensures a clear and rapid assessment of the environmental impacts of the project.

[Taheri et al., 2014]

and prioritization of proposed projects.

A very useful and flexible tool in the EIA process recommended for small-scale assessment

[Valizadeh and Hakimian, 2019]

It is a tool for organizing, analysing and presenting the results of a comprehensive
environmental impact assessment. This method provides special assessment components
to determine the steps for determining potential environmental impacts.

[Saeedi Mofrad et al., 2020]

analysis of environmental activities and the parameter matrix.

It is one of the environmental impact assessment tools that is implemented based on the

[Shayesteh et al., 2020]
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the effects of project activities on the environmental
components. The environmental component score
is set as a measure of the expected impact on that
component. Standards are categorized into two
categories [Taheri et al., 2014]: A) Criteria that are
important to the condition, and influence the final
outcome independently. Which in turn consists
of two criteria: A1) which represents the level of
importance within the spatial boundaries, and A2)
represents the level of improvement and benefit
[Chaudhary and Rawal, 2020] and B) standards
that demonstrate the importance of the situation and
do not influence the final outcome independently.
These consist of three criteria: B1) which repre-
sents the level of continuity of impact, B2) which
represents the level of reflection of the impact on
the rest of the environment elements, and B3) the
level of cumulative impact. The evaluation criteria
used in the RIAM can be found in previous works
[Drayabeigi Zand and Vaezi Heir, 2019; Rawal et
al., 2017]. Figure 1 shows flowchart for RIAM ma-
trix work which was adopted from previous work
[Valizadeh and Hakimian, 2019]. After calculating
the final evaluation score (environmental score,
Es), it is compared with the specified group range
for this tool, which is represented in Table 3.

METHODOLOGY

Description of the East Baghdad field of
the midland oil company/Rashidiya

It is a convex fold affected by several longitu-
dinal and transverse faults that contributed to the

division of the field into separate sections, each
of which contains oils and contact levels for the
barriers that differ according to the different loca-
tions of the reservoirs in relation to the structural
situation in them. The East Baghdad field is lo-
cated in the area that extends from the east of the
city of Al-Suwaira in the southeast to the Al-Na-
bai area in the northwest, cutting east of the cen-
tre of Baghdad. The residential, the third and the
Taji, which is confined between the Diyala River
in the southeast and the Al-Nabai area north of the
Tigris River, where the Rashidiya patch, located
within the third region, was chosen as the first re-
gion for the purpose of selecting and developing a

RIAM

|
v v

| Environment components

(B1) * (B2) * (B3) = (BT)

| | Project activities |

(A1) * (A2) = (AT)

Scoring process

(AT) * (BT) =ES

Determine the best solutions and alternatives

Figure 1. Flowchart for RIAM matrix work

Table 3. The range bands of environmental scores in RIAM analysis

Physical and chemical components (PC)

Social and cultural components (SC)

PC, |impacton land and its use

SC, |Loss of farmland

PC, |ambient air quality

2

SC, | Providing job opportunities

2

PC, |acid rain

SC, |Public health and safety

3

PC, |ambient noise level

SC, |Residential areas near the company site

PC, |the effect of odours and suspended particles in the air

SC, |Education and culture for workers

PC, |the quality of the water used and produced

6

8SC, |Local solidarity and social cooperation

Biological and environmental components (BE)

Economical and operational components (EO)

BE, |Impact on biological balance and lifestyle

EO, |The cost of losing neighbouring lands

BE, | Soil erosion and increased toxicity

EO, |Waste transportation cost

BE, |Impact on the ecosystem

EO, |Work equipment costs

3

BE, |Ecological balance

EO, |Fuel costs

BE, |Climate changes

EO, | Site maintenance costs

BE, |Impact on ground water

EO, | The costs of paying workers' rights

6
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field east of Baghdad from the geological and res-
ervoir aspects and gaining experience in relation
to the experience of oblique drilling in drilling
and production complexes, as well as the experi-
ence of Double completion, artificial gas lift, and
reservoir behaviour in relation to the effect of wa-
ter injection. The East Baghdad field is one of the
large fields of the Midland Oil Company, and the
first well was drilled in it in 1976 and is currently
producing more than 38 thousand barrels per day
from the eastern and southern parts.

The most important pollutants at the site
of an oil field east of Baghdad/Rashidiya

Noise acoustic pollution

Noise from the construction phase of the Cen-
tral Process Facility (CPF) comes mainly from the
operation of construction equipment and from ac-
tivities associated with civil and structural works
and the movement of vehicles. The noise from the
CPF operating stage is mainly from compressors,
pumps, and gas turbines, and from burning, venting,
gas flow in process piping, and air and steam leaks.

Ambient air quality

Air quality can be affected by gaseous emis-
sions that depend mainly on combustion sources
primarily by diesel generators, heavy equipment
and movement of heavy vehicles along with soil
movement during site preparation because they
generate dust and can be affected by power gen-
eration and emissions The process includes fur-
naces and other fugitive emissions, including
equipment leaks and emissions from tanks. Am-
bient air quality includes: 1) ignition during com-
missioning and operation: During the operating
phase of the CPF fluids will be introduced into the
system to test and ensure that all newly installed
facilities can operate safely and will operate as
designed. Generally, any gas produced during the
operating phase is disposed of by incineration.
This will result in emissions of pollutants whose
concentration will depend on the composition of
the gas to be burned. CPF operations will include
aflare system i.e. low pressure flare (LP) and high
pressure flare system (HP) This flare system will
be used to safely release gas as part of an emer-
gency depressurization or detonation operation.
Ignition could have direct effects on air quality. 2)
Diesel engines: The exhaust gas produced by the
diesel engine contains several substances harmful

to the human body and the environment and its
main components are: monoxide (CO), nitrogen
oxides (NO), sulfur dioxide (SO2), particulates
of carbon smoke, etc. and 3) Vehicles: vehicles
generate more air pollution than any other hu-
man activity, as they are the fastest source of CO2
generation. Vehicles with engines at the factory
site include, but are not limited to: pickup, ambu-
lance, forklift, crane and other operating trucks.

Terrestrial ecology

During the oil and gas production process in
CPF that leads to temporary loss and disturbance
of terrestrial habitats leads to environmental dis-
turbance Movement of vehicles, flow of man-
power and noise created during the production
process in CPF can lead to disturbance of terres-
trial animals within the land.

Waste

Waste is expected to be generated from sources
and activities such as sewage, site facilities, sew-
age operations, industrially produced water, labo-
ratory water discharge Hydro test and solid waste
generated from construction and public operation
works, and generally divided into: 1) non-hazard-
ous waste: those that do not show any hazardous
characteristics and have a relatively low risk to
human health and the environment. This category
will include a range of materials that can be re-
cycled. The list of materials is as follows: glass,
aluminum cans, metal waste and general waste
(food, other polluted food waste) and 2) hazardous
waste: substances that can be harmful to human
health and can harm the natural environment if not
managed and disposed of properly. They can be
generated during operations. Waste can become
hazardous due to its quantity or physical, chemi-
cal or infectious properties. Hazardous waste also
appears one or more characteristics such as being
highly flammable, toxic, corrosive, etc.

It may consist of liquid materials generated
from the two stages of construction and opera-
tion of CPF and the associated processes of main-
tenance of the chemical drain system and other
open systems, water produced from the container
of organic solvents and water used in hydraulic
testing, and those resulting from leakage of chem-
icals and oils resulting from various accidents,
and may be Solids generated from lubricating
processes, chemical containers, paint, welding
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Tigris River

East field of
Baghdad

Figure 2. The location of the East Baghdad oil field

.-

rods, used batteries, polluted pipes, and others.
The location of the oil field is shown in Figure 2.

RIAM ANALYSIS

The RIAM is one of the tools commonly used
in an EIA study whereby RIAM uses a structured
matrix to allow subjective and quantitative data-
based judgments to be made on a comparative
basis and provides a permanent and transparent
record of judgments. The RIAM methodology
has been developed to improve on existing ma-
jor shortcomings of EIA methods. The simplified
and structured format of RIAM allows reanalysis
and in-depth analysis of the components selected
in a fast, accurate and flexible manner, this flex-
ibility makes the method a powerful tool for im-
plementing and evaluating environmental impact
assessments. This methodology has been adopted
for the current study to determine the negative and
positive impacts resulting from the operations and
activities of the Extractive Midland Oil Company
and to identify the problems that require the most
urgent attention and mitigation measures to protect
the environment from pollutants generated by the

100

Jerusalem power i
station

.. P

oil industry. Environmental components are cat-
egorized into four main categories, namely, (PC)
physical and chemical criteria, (BE) biological and
environmental, (SC) social and cultural, and (EO)
economic and operational criteria and fall into two
categories of criteria: (Criteria A) Important crite-
ria Situation and impact on the final outcome in-
dependently and criteria (Criteria B) that represent
the importance of the situation and do not affect the
final outcome independently. The score assigned to
each category of criteria is determined using the
equations mentioned earlier in Figure 1.

Environmental components

The environmental components of RIAM fall
into four categories: 1) Physical and chemical
(PC): This group covers all physical and chemical
aspects of the extractive industry in the oil field,
including non-renewable natural resources and the
degradation of the physical environment through
pollution. 2) Biological and environmental (BE):
This group includes all biological aspects affect-
ing the environment, including renewable natu-
ral resources, biodiversity conservation, interac-
tion between species and biosphere pollution. 3)
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Sociology and culture (SC): This group includes
the human aspects of resource management, in-
cluding social issues that affect individuals and so-
ciety; along with the cultural aspects, including the
preservation of human development, which means
that these components include the social environ-
ment in which workers practice their daily activi-
ties, the surrounding framework and the non-living
components of resources and wealth, as well as the
inclusion of the culture of individuals and institu-
tions who interact with this field. 4) Economic and
operational (EO): This group is used to determine
the economic consequences of the change, whether
temporary or permanent, and includes several in-
dicators through which the environmental impacts
can be assessed, such as the costs of various main-
tenance works such as removing scales, painting
valves, replacing damaged internal parts of oil
reservoirs, transportation of waste, fuel used and
the costs of precautionary measures to confront the
sharp rise in temperature and its side effects, and
these measures include cooling crude oil tanks and
removing weeds and bushes, as they are a major
cause of the outbreak and spread of fires. A total
of 24 environmental components were used to as-
sess the environmental impact of the oil extractive
industry in the East Baghdad field of the Central
Oil Company, with six sub-components for each
category of components, as described in Table 4.

Identify the main components of the
Rapid Impact Assessment Matrix (RIAM)

Concerning the physical and chemical com-
ponents (PC), it is clear from Table 5 that the

indicator (impact on land and its use) obtained
the highest degree within the scale of the impor-
tance of the situation (A1), where it reached a
degree of (3). While the size of the change (A2)
reached (-1). While the values of (B1, B2 and
B3) for each of them (3) is important for the
national interest and that the size of the change
was negative, permanent and irreversible in ad-
dition to being cumulative. While the (acid rain)
indicator got the lowest degree within the scale
of the importance of the situation (Al), where
its value was (1) and the change amounted to
(A2) to (-3). While the values from (B1, B2 and
B3) amounted to (3) for each, which means that
acid rain falls within the local interest, but it was
characterized by a very large and permanent
negative change that cannot be reversed, in ad-
dition to being cumulative.

Concerning the biological and environmen-
tal components (BE) from Table 5, it is clear
that the (ecological balance) indicator has ob-
tained the highest degree within the scale of
the importance of the situation (A1), as its de-
gree is (4). While the size of the change (A2)
has reached (-1). While the values of (B1, B2
and B3) for each of them (2), being of impor-
tance to the national interest, and that the size
of the change was negative, temporary and not
cumulative. While the indicator (the impact on
groundwater) got the lowest degree within the
scale of the importance of the situation (A1), as
its value was (2) and it is not A change of (A2)
amounted to (-2). While the values of (B1, B2
and B3) amounted to (3) for each of them, which
means that the removal of vegetation cover falls

Table 4. Environmental components for the RIAM analysis

Physical and chemical components (PC)

Social and cultural components (SC)

PC, |impacton land and its use SC, |Loss of farmland
PC, |ambient air quality SC, | Providing job opportunities
PC, |acid rain SC, |Public health and safety

PC, |ambient noise level

SC, | Residential areas near the company site

PC, |the effect of odours and suspended particles in the air

SC, | Education and culture for workers

PC, |the quality of the water used and produced

6

SC, |Local solidarity and social cooperation

6

Biological and environmental components (BE)

Economical and operational components (EO)

BE, |Impact on biological balance and lifestyle

EO, | The cost of losing neighbouring lands

BE, |Soil erosion and increased toxicity

EO, |Waste transportation cost

BE, |[Impact on the ecosystem

EO, |Work equipment costs

3

BE, |Ecological balance

EO Fuel costs

4

BE, |Climate changes

EO, | Site maintenance costs

BE, |Impact on ground water

5
EOQ, |The costs of paying workers' rights
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Table 5. Results of matrix components

Physical and chemical components (PC) A1 A2 B1 B2 B3
PC1 |Impact on land and its use 3 -1 3 3 3
PC2 | Ambient air quality 2 -3 3 3 3
PC3 | Acid rain 1 -3 3 3 3
PC4 | Ambient noise level 2 -1 3 3 3
PC5 | The effect of odours and suspended particles in the air 2 -3 3 3 3
PC6 | The quality of the water used and produced 2 -2 3 2 2
Biological and environmental components (BE) A1 A2 B1 B2 B3
BE, |Impact on biological balance and lifestyle 3 3 3 3 3
BE, | Soil erosion and increased toxicity 3 3- 3 3 3
BE, |Impact on the ecosystem 3 1- 2 2 2
BE, |Ecological balance 4 1- 2 2 2
BE, |Climate changes 3 3- 3 3 3
BE, |Impact on ground water 2 2- 3 3 3
Social and cultural components (SC) A1 A2 B1 B2 B3
Sc, |Loss of farmland 3 -3 3 3 3
Sc, | Providing job opportunities 2 2 3 1 3
Sc, |Public health and safety 2 1 1 1 1
Sc, |Residential areas near the company site 2 0 1 1 1
Sc, |Education and culture for workers 2 3 3 3 3
Sc, | Local solidarity and social cooperation 1 -1 2 2 2
Economical and operational components (EO) A1 A2 B1 B2 B3
EO, | The cost of losing neighbouring lands 3 2- 3 3 3
EO, |Waste transportation cost 1 1 2 2 2
EO, | Work equipment costs 2 2- 3 2 1
EO, |Fuel costs 2 1 2 2 2
EO, | Site maintenance costs 2 1- 2 2 2
EQO, | The costs of paying workers' rights 2 1 1 1 1

within the interest close to the locality, but it
was characterized by a very large and permanent
negative change that cannot be reversed in addi-
tion to being cumulative. Regarding the social
and cultural components (SC) from Table 5, it is
clear that the indicator (loss of farmland) has ob-
tained the highest degree within the scale of the
importance of the situation (A1), as it reached a
degree of (3). While the size of its change (A2)
reached (-3). While the values of (B1, B2 and
B3) for each of them reached to (3) being of im-
portance to the national interest and that the size
of the change was characterized by a very large,
permanent and cumulative negative that cannot
be reversed. While the indicator (local solidar-
ity and social cooperation), obtained the lowest
degree within the scale of the importance of the
situation (A1) whose value amounted to (1) and
the size of change (A2) amounted to (-1). While
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the values of (B1, B2 and B3) amounted to (2)
for each of them, which means that the general
problems caused by the company and affecting
social cooperation fall within the local interest,
but it has been characterized by negative, tem-
porary, non-cumulative change and can be re-
versed to have a positive environmental impact.

Regarding the economic and operational
components (EO) from Table 5, it is clear that the
indicator (cost of losing neighbouring lands) has
obtained the highest degree within the scale of the
importance of the situation (A1), as its degree is
(3). While the size of the change (A2) has reached
(-2). While the values of (B1, B2 and B3) for
each of them is (3), as it represents an important
national interest, and that the size of the change
was characterized by a large, permanent and cu-
mulative negative that cannot be reversed. While
the (waste transportation cost) indicator got the
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Table 6. Extract the value of (TA) and the value of (TB)

Physical and chemical components (PC) TA B
PC1 Impact on land and its use 3- 9
PC2 Ambient air quality 6- 9
PC3 Acid rain 3- 9
PC4 Ambient noise level 2- 9
PC5 The effect of odours and suspended particles in the air 6- 9
PC6 The quality of the water used and produced 4- 7
Biological and environmental components (BE) TA B
BE1 Impact on biological balance and lifestyle 9- 9
BE2 Soil erosion and increased toxicity 9- 9
BE3 Impact on the ecosystem 3- 6
BE4 Ecological balance 4- 6
BE5 Climate changes 9- 9
BE6 Impact on ground water 4- 9
Social and cultural components (SC) TA TB
SC1 Loss of farmland 9- 9
SC2 Providing job opportunities 4 7
SC3 public health and safety 2 3
SC4 Residential areas near the company site 0 3
SC5 Education and culture for workers 6 9
SC6 Local solidarity and social cooperation 1- 6
Economical and operational components (EO) TA B
EO1 The cost of losing neighbouring lands 6- 9
EO2 Waste transportation cost 1 6
EO3 Work equipment costs 4- 6
EO4 Fuel costs 2 6
EO5 Site maintenance costs 2- 6
EO6 The costs of paying workers' rights 2 3
PC BE
¢ 4
2 3
2 2
0 [ A1
E- D- C- B- AA N A B C D E E- D- C- B- A N A B C D E
SC EO
4 4
3 3

2 2
0 0
E- D- ¢ B- A- N A B C D E E- D- ¢ B- A N A B C D E

Figure 3. Comparing negative and positive effects within and between categories
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lowest degree within the scale of the importance
of the situation (A1), as its value reached (1). The
change of (A2) amounted to (1), while the values
of (B1, B2 and B3) amounted to (2) for each of
them, which means that the transportation cost
falls within the local interest, but it was charac-
terized by a negative, temporary, non-cumulative
change that can be reversed to have a positive en-
vironmental impact.

Evaluate the individual criteria for the RIAM

The sub-criteria values are considered the
second stage within the Environmental Impact
Assessment Matrix (RIAM), which requires ex-
tracting the (TA) value and the (TB) value accord-
ing to the equations in Figure 1 and the results are
shown in Table 6.

Environmental grade (ES)

Depending on the values of the individual cri-
teria (TA, TB), the results of the environmental
impact assessment (ES) are found through equa-
tion in Figure 1. While the results of (ES) are
compared with the alphanumeric value ranges
and the environmental statement values, which
are listed in Table 3. Figure 3 shows the compari-
son of negative and positive effects within and
between groups.

We find that the activities of the Midland Oil
Company have a negative impact ranging from
(large negative) to (negative) that the physical
and chemical components of the environment are
negatively affected by the company’s activities,
which necessitates the company to search for so-
lutions to reduce the negative effects on the en-
vironment within its physical and chemical com-
ponent as in Table 7. Also, the activities of the
Midland Oil Company have a negative impact
ranging from (comprehensive negative) to (nega-
tive), which indicates that the biological and en-
vironmental components of the environment are
negatively affected by the company’s activities,
which is why the company should search for so-
lutions to reduce the negative impacts on the en-
vironment within its biological and environmen-
tal component as in Table 7. On the other hand,
it is clear that the activities of the Midland Oil
Company have a positive impact on three indica-
tors (job creation, public health and safety, edu-
cation and employee culture) on the social and
cultural components of the environment, and the
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indicator (residential areas near the company’s
location) was not recorded. Influence of the so-
cial and cultural components of the environment,
but the indicators (losing agricultural land) had a
major negative impact on the social and cultural
components of the environment, and the indica-
tor (local solidarity and social cooperation) re-
corded a slight negative impact within the social
and cultural components of the environment as
in Table 7. Moreover, it is clear that the activi-
ties of the Midland Oil Company have a positive
impact on three indicators: (the cost of transport-
ing waste, fuel costs, the costs of paying workers’
rights) on the economic and operational compo-
nents of the environment, and the indicators (the
cost of losing neighbouring lands, costs of work
equipment, site maintenance costs) had a nega-
tive impact on the environment within the eco-
nomic and operational components as in Table 7.
By comparing the results of the environmental
points with the group table used in the RIAM in-
strument, the following results shown in Table 8
were reached.

As shown in Table 8 and by comparing the
total score of the components with the table of
the group ranges, we note that the negative ef-
fects are more than positive, because the nega-
tive effects amount to (17) the effect of (change)
on (24) changes varying between a negative
change and a negative change. Its percentage is
(70.8333%), and there was no change in (1) out
of (24) percentage change of (4.1667%). While
the positive percentage of change was (6) only
from (25%), which is a small percentage com-
pared to the negative change. In general, the
environmental impact assessment of the East
Baghdad oil field of the Iraqi National Oil Com-
pany/Midland Oil Company showed that the
effects generated within the framework of the
extraction and production of oil and associated
natural gas were unacceptable, given the magni-
tude of the negative effects, which amounted to
(70.8%) while the positive (25%) only. In addi-
tion to the fact that the most positive effects are
related to the economic aspects, and from here
we note that the company’s projects will achieve
economic development but on the other hand
lead to the deterioration of the environment be-
cause most of the negative effects are among the
components (physical, chemical, environmental
and biological). The overall effects are shows in
Figure 4.
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Table 7. Description of the extent of the environmental impact

The components

Range
category

Range

ES
category

Describe the extent of the environmental
impact

Physical and chemical components (PC)

Moderate negative change/impact (medium

PC, Impact on land and its use 27- 3- -C :
negative)
PC Ambient air quality " 4 D S|_gn|_f|cant negah_ve change/impact
2 (significant negative)
PC Acid rain 7. 3 < Mode_rate negative change/impact (medium
3 negative)
PC, Ambient noise level 18- 2- -B Negative change/impact (limited negative)
The effect of odours and suspended Significant negative change/impact
PC . . ; 54- -4 -D - ;
5 particles in the air (significant negative)
PC The quality of the water used and Moderate negative change/impact (medium
28- 3- -C .
6 produced negative)
Biological and environmental components (BE)
BE Impact on biological balance and A major negative change/impact
. 81- 5- -E )
! lifestyle (an overall negative)
BE Soil erosion and increased toxicity 81- 5- -E A major neganve_changehmpact
2 (an overall negative)
BE, Impact on the ecosystem 18- 2- -B Negative change/effect (limited negative)
BE, Ecological balance 24 3 < Mode_rate negative change/impact (medium
negative)
BE Climate changes 81 -5 E A major negatlve_changehmpact
5 (an overall negative)
BE, Impact on ground water 36- 4- -D S|_gn|_f|cant negah_ve change/impact
6 (significant negative)
Social and cultural components (SC)
sc Loss of farmland 31- . E A major negatlve_changellmpact
1 (an overall negative)
SC Providing job opportunities 28 3 C Modgrate pOS.I.tlve change/impact
2 (medium positive)
SC public health and safety 6 1 A Sl'ght posn.n‘/e change/impact
3 (minor positive)
sc, z:eesldentlal areas near the company 0 0 N No change/status
SC, Education and culture for workers 36 4 D Slgr_\l_flcant positive change/impact (significant
positive)
Local solidarity and social Minor negative change/effect
SC, . 6- 1- -A ; .
6 cooperation (minor negative)
Economical and operational Components (EO)
EO The cost of losing neighbouring lands 54- 4- -D S|_gn|_f|cant negah_ve change/impact
! (significant negative)
EO Waste transportation cost 6 1 A Sl|ght posn_n_/e change/impact
2 (minor positive)
EO Work equipment costs ™ 3 < Moderate negative change/impact (medium
3 negative)
EO, Fuel costs 12 2 B Positive change/impact (limited positive)
EO, Site maintenance costs 12- 2- -B Negative change/impact (limited negative)
EO The costs of paying workers' rights 6 1 A S“.ght pOSIt.I\./e change/impact
6 (minor positive)
Table 8. Statement of the environmental impacts
Category -E -D -C -B -A N A B C D E
-108 -71 -35 -18 -9 1 10 19 36 72
Range to to to to to 0 to to to to to
-72 -36 -19 -10 -1 9 18 35 71 108
PC 0 2 3 1 0 0 0 0 0 0 0
BE 3 1 1 1 0 0 0 0 0 0 0
SC 1 1 1 0 1 1 1 0 0 0 0
EO 0 1 1 1 0 0 2 1 0 0 0
Total 4 5 6 3 1 1 3 1 0 0 0
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Figure 4. Overall positive and negative effects

CONCLUSIONS

The company’s senior management is mov-
ing towards achieving the environmental goals
as it is the basis for building the environmental
quality structure, but it is moving at a somewhat
timid pace, especially since the nature of the com-
pany’s work requires quick solutions to avoid the
pollutants that result from its operational opera-
tions, since most of its drilling activities are ac-
companied by the lag of pollutants in varying
proportions. Midland Oil Company, represented
by its senior management and specialized de-
partments in the field of environment, is doing
serious work to improve its environmental per-
formance, but it is under preparation and review
and no actual procedures have been applied to the
various circumstances. The company does not
have a specific strategy to prevent or reduce pol-
lution, but there are routine procedures adopted
by the company for the purpose of trying to re-
duce pollutants. Relative attention to procedures
for preparing and responding to environmental
emergencies resulting from the company’s activi-
ties, products and services in relation to its neigh-
boring areas and related to air and soil pollution
resulting from insufficient regulatory procedures
and related legal controls. The company does
not set annual quantitative environmental goals
that can be measured, but it is aware of the lo-
cal and international environmental determinants
that can be achieved to be a basis for measuring
the environmental goals and objectives that it
can achieve, with the availability of measuring
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devices for each environmental goal that basically
falls within those determinants. Weakness in pol-
lution control procedures and providing workers
with safety procedures and tools, and a weak cul-
ture of workers with safety requirements. Weak-
ness in the Midland Oil Company’s procedures
and programs specialized in maintaining envi-
ronmental assets, especially pipelines and basins
within oil reservoirs. The Midland Oil Company
did not limit or reduce the waste of associated
gas (burned) for the purpose of benefiting from
it in filling the local need for industrial use, es-
pecially the production of electric power. Often
there is an increase in the amount of oil exuded
from the pipes due to the lack of periodic mainte-
nance and in addition to sabotage operations from
unknown parties, which leads to pollution in the
lands surrounding the pipes and product loss. The
presence of a leak in the gases associated with
the oil extraction process, which poses a danger
to living organisms, especially the gas (CH4).
The necessity of conducting a preliminary review
aimed at (identifying the defects that must be ad-
dressed, evaluating the environmental situation of
the company, measuring the environmental per-
formance indicators ,the extent of commitment
to the environmental policy and environmental
objectives and ensuring their suitability, the ef-
fectiveness of the system and its implementation
procedures) and updating or re-implementing the
environmental impact report annually for the East
Baghdad field site and evaluating its various ac-
tivities, especially operational, production and
laboratory. The possibility of sorting solid waste
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inside the oil site (plastic, paper, chemical liquids,
etc.) to isolate the waste and ensure that it does
not overlap and cause some problems.

RECOMMENDATIONS

Accelerating the construction and realization
of environmental goals because they are the basis
on which the company’s work is built in order to
avoid the pollutants that result from its operational
operations, especially its activities related to drill-
ing and exploration of oil areas and the various
pollutants that accompany them. Treating the wa-
ter resulting from drilling fluids, in coordination
with the concerned authorities (such as the Mu-
nicipality of Baghdad) to withdraw the water and
reuse it after purification. Develop strategies to
reduce pollution in the drilling areas with the need
to use modern devices and equipment to quantita-
tively measure the percentage of pollutants. The
necessity of providing safety equipment such as
respirators, ear protectors, face and eyes protec-
tion equipment, dedicated shoes and others for the
purpose of protecting the health of workers. Con-
tinuous monitoring of the field work areas in the
fields and in order to spread the concern for the
cleanliness of the sites and the disposal of waste
and its non-accumulation. Rehabilitation of in-
frastructure by paying attention to work sites and
dispelling all obstacles that prevent the reduction
of pollutants and negative environmental effects.
Evaluating the corrective measures taken to deal
with reducing negative environmental impacts.
Giving special importance to preventive measures
because they avoid the research sample company
from falling into many environmental problems.
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