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Abstract 

Produced water is water produced alongside petroleum product, either from oil or gas 

fields. It can be found beneath underground formations. Oil and Gas production is either 

done onshore or offshore, and both result in different products and byproducts. PW is 

considered the major byproduct and derivative from the petroleum industry. According 

to its characteristics, PW can be either considered to have a worthwhile outcome or just 

considered a discarded product.  

This thesis investigates the best and most feasible produced water management 

techniques as it is done through various practices and technologies with different 

approaches and ideas and it differs from field to field. These approaches can be 

summarized under three main general categories of management practices: 1) PW 

Disposal and Discharge 2) Minimization 3) Re-use/Recycle. A case study was carried on 

a selected oil field in western desert in Egypt by taking different samples of produced 

water from different points in the field and carrying out full analysis to determine 

physical and chemical constituents then providing appropriate management technique 

according the results of each sample. Produced water management techniques have 

advantages and disadvantages and differ from site to site. The thesis aims to define, 

summarize and analyze various PW management techniques employed all over the world 

and their possible applications in the Egyptian oil fields. 

Risk assessments study for PW treatment facility impacts was carried in case of leakage 

and disposal and analysis of different actions that can lead to leakage and spillage either 

management, technical and operation risks. Also a full risk assessment of produced water 

treatment facility was conducted to study the possible effects on the surrounding 

environment (Land, air and water) and their consequences and action plans. 
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Chapter 1 : Introduction 

1.1. Overview: 

Despite the numerous sources and supplies of water, the poor management of water 

infrastructure, increase in human population, change of climate, and lack of economic 

and physical aids to protect the precious resources will result in a scarcity problem. The 

rarity of fresh water worldwide is also coupled with lack of accessibility to this water, 

which makes 1.2 billion people suffer from this problem[1]. To minimize the difficult 

problem, some methodologies should be implemented to fulfill the demand for safe water 

and develop a less polluted environment. Surface, ground, sea and rain water are all 

considered sources of water, which can be utilized in many different areas including 

domestic, agricultural, and industrial uses. PW is also another component considered one 

of the main waste streams produced in the oil and gas industries. The discharge of these 

wastes back to oceans and lakes without meeting the minimum treatment requirements 

will continue to increase water pollution and cause environmental problems [2]. Oil 

contamination can be hazardous to humankind and marine life as they are subjected to 

polluted water and soil[3]. Adverse effects have been reported on people’s contamination 

with oil and organic compounds. It is therefore necessary to treat discharged streams 

from the oil and gas companies in order to protect the local environment as well as living 

creatures[4]. 

1.2. Problem Statement: 

Oil and Gas operations are very complex and quite unique as they need specialized and 

experienced personnel and companies who should possess very high technological and 

technical capabilities. The personnel should also have the awareness, understanding and 

the ability to assess all kinds of risks, which they be faced during and after production. 

For example, PW can cause a lot of risks to the environment if not managed properly. In 

this thesis, The PW risks, their assessment and provide analysis are discussed for selected 

oil fields in Egypt. 

1.3. Research Aim: 

 Identify and analyze associated risks from PW leakage and spills from Oil and 

gas production in Egypt. 

 Identify best PW treatment techniques 

 Identify best PW minimization techniques 

 Identify best PW re-using options 

 Identify best PW disposal techniques 

 Help oil and gas operators to decide upon the best and most feasible management 

technique for PW 
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1.4. Research Methodology 

The study was conducted in the following sequence: 

 A detailed literature review was carried out to cover the most important 

information about PW 

 Data was collected from oil fields 

 Complete analysis was performed for the collected samples 

 Performing risk assessment for PW 

 Proposing PW proper and feasible management techniques 

 Concluding the findings and providing recommendations 

1.5. Organization of the thesis 

First Chapter includes an introduction about PW. Chapter 2 provides a summary about 

all PW management techniques with its advantages and disadvantages. Chapter 3 

includes the analysis results of PW effluents from selected oil fields site and risk 

assessment. Chapter 4 includes the discussion and the conclusion.  

  


