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Abstract— Managing Environmental Risk for onshore Oil and Gas exploration and production is a challenging task 

because many drilling and other techniques are complex in this industry. In this it is described the implementation and the 

use of environmental risk management and mitigation strategies for onshore oil and gas projects. To eliminate any risk of 

contamination the potential impact of the operations and identification of mitigation procedures are followed. It provides a 

framework for the future environmental management of the area in order to minimize the negative impacts of operations. 

The extraction and transportation of both Oil and Natural Gas has a scope of important risks for both workers from these 

activities by accidents at work and people from neighboring villages (major accident) and for the environment. This paper 

describes the theoretical considerations regarding the implementation of concept of environmental risk in their activities in 

Oil and Gas industry and also emphasized on the aspects of managing environmental risk in Oil and Gas industry. 

Questionnaire survey was conducted for the senior level executives of all installations visited of ONGC, Western – Region 

and analysis was done in order to identify the environmental risk taking place in Oil and Gas industry and what are the 

safety measures taken into consideration for managing it. 

Keywords— HSE Policy, Oil and Gas Standards, QHSE, EMS, PDCA Cycle. 

I. INTRODUCTION 

Oil and Gas industry operations occur round the globe, in diverse range of habitats and ecosystems. These operations often 

place enormous pressures on the local environment and inhabitants, and as global population growth continues to rise, so too 

does the demand for usable energy and resources. Since last decade, consumption and production increased for all fuel types, 

surpassing previously record high levels for all fuels accept nuclear. For fossil fuels, global consumption rose further rapidly 

than overall production, resulting in a controlled production pressured for oil and gas companies. Meeting the rising global 

energy demand comes with higher risks and costs to both society and the environment. Oil and Gas companies thus face the 

challenge of meeting the world’s expanding energy demand while minimizing the negative externalities associated with these 

operations. Oil and Natural Gas Corporation Limited (ONGC) continuously ensures care and protect for the environment. So, 

in 1983, ONGC exhibited dynamic environmental management through its integrated Health, Safety and Environment (HSE) 

Policy formulation. HSE policy is integrated in ONGC’s vision and mission. ONGC incorporates a sturdy method of 

checking regular audit and management review of Quality Health Safety and Environment (QHSE) management system, 

policy and maps risks. For the initiation of any new project or modification within the existing project Environment 

Clearance is that the legal demand needed. The appliance of environmental clearance and a few study reports like 

Environmental Impact Assessment studies, Disaster Plans, etc. are submitted to The Ministry of Environment and Forests 

(MoEF). MoEF is the nodal agency within the body structure of the Central Government for planning, promotion, co-

ordination, and overseeing the implementation of India's environmental and forestry policies, and programmes. 

While there are both international and national regulations regarding best practices, many of the risks these corporations face 

are site specific, requiring detailed background research and precautionary measures that can’t be solved by employing a 

generalized framework. To handle these concerns, Oil and Gas companies have to develop their risk management system and 

operational practices to attenuate harmful environmental impacts and incidents. By embedding environmental concerns into 
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all aspects of daily operations, these companies are able to do socially beneficial outcomes, while avoiding potential disasters 

and more stringent legislation. 

1.1 Purpose of Study 

The need for carrying this research is how we can control Environmental risks in Oil and Gas industry, and there are various 

approaches required for controlling the Environmental risks. 

1.1.1 Approaches to Controlling Environmental Risks 

 Review of regulatory and institutional framework to make sure that ONGC-Western Region is responsive to 

regulatory obligations and make compliance while undertaking project activities. 

 Collate and analyze primary and secondary data on environmental components like meteorology, levels of pollution 

and coastal ecology, etc. 

 Evaluate assess potential environmental impacts that may arise as a result of the project 

As environmental issues become a more crucial concern of the global community, the increased pressure is put onto these 

energy companies to regulate practices in a way that minimizes threats to the environment.   

To optimize the management of all aspects of ONGC’s activities associated with the operations in the western onshore sector 

of ONGC. The EMP describes inter alia the actions in terms of: 

 Regulations and Standards 

 Best Practices and guidelines 

 Local Environmental and Social Sensitivities 

 International Conventions and National Policies. 

1.2 Research Hypothesis 

The impact of changes such as Physical, Chemical and Biological changes arising from interaction of drilling operations with 

environment are to be lighten by adopting industry rules and regulations, specific standards, guidelines and current regulatory 

requirements. Monitoring of environment helps in detecting changes in the environment resulting from discharges from oil & 

gas drilling operations. To address the adverse environmental impact of a project during its execution Environment 

Management Plan provides a delivery mechanism. It aims at mitigating potential impacts related with exploratory drilling 

activity based on baseline data. 

1. Emissions and discharges from actual drilling operations 

2. Blowout and Oil spill containment 

3. Occupational Hazards 

II. MATERIAL AND METHODS 

2.1 Data Sources 

Researcher visited various installations and drilling rigs of Western – onshore region, ONGC. Interactions with all 

installations manager, in-charges, representatives, senior managers, environmentalist and stakeholders etc. helped to gather 

information pertaining to my dissertation. The brief of the visit at some installations are mentioned further. 

During the visit researcher has visited.  

 Drilling rigs in Ahmedabad Asset.  

 Fishing and Down hole Equipments Workshop 

 Work-over rig, Ahmedabad Asset 

 Group Gathering Station, Motera 

 Group Gathering Station, Limbodhara 



International Journal of Engineering Research & Science (IJOER)                      ISSN: [2395-6992]                [Vol-8, Issue-3, March- 2022] 

Page | 11 

 Gas Collecting Station, Kalol 

 Gas Compression Plant, Kalol 

 Central Tank Farm, Kalol 

 Water Injection Plant, Kalol 

 Hydraulic Fracturing Field 

 Desalter, Nawagaon 

 Waste Water Treatment Plant. 

2.2 Research Design 

According to my dissertation topic the approach used is Deductive approach. In this approach the research done is based on 

scientific investigation. The researcher studies what others have done, reads existing theories of whatever situation he or she 

is studying, and then tests hypotheses that emerge from those theories. The research design researcher opted for this topic is 

survey questionnaire. Survey is associated with deductive approach. As the studies relates to management so the researcher 

chosen this strategy. Survey helped to collate huge amount of data from the installations researcher visited. The design of 

research is as follow:- 

 Firstly, a questionnaire was prepared for survey. 

 Visited/surveyed various installations at Ahmedabad Asset, ONGC. 

 Interacted with senior level executives of particular installations. 

 Discussed regarding the questionnaire and various techniques ongoing during the visit on the installations. 

 Got filled the questionnaire by senior level executive at particular installations. 

 Reviewed the feedback of the survey and it turned out to be useful and beneficial for the researcher. 

 At last, analyzed all the feedbacks received through survey questions and summed up to one conclusion.     

2.3 Air Environment 

If sailing so close and downwind of the site during flaring will led to offshore receptors such as fishing vessels and 

commercial shipping which are unlikely to be exposed. 

2.4 Data Analysis Procedures 

According to the deductive approach, the procedure used for data analysis is descriptive analysis and plotting the pie chart. 

III. FINDINGS AND ANALYSIS 

The data collected from the questionnaire are as below:  

Question 1: Are you aware of ONGC- HSE policy? 

The finding was that all the senior level executives from all the installations are aware of ONGC – HSE policy.  

Question 2: ONGC – HSE Policy is signed by. 

The findings were that all the senior level executives were not aware of this. Only 40% people answered it correctly i.e. 

Chairman and Managing Director (CMD). Rest 10% answered Director on-shore and remaining 50% were not aware of it.  

Question 3: Does your installation possess a valid certificate for integrated management system based on:  

 ISO – 9001 

 ISO – 14001 

 OHSAS-18001 

The finding was that all the senior level executives from all the installations confirmed that their installation possess a valid 

certificate for integrated management system based on ISO – 9001, ISO – 14001, OHSAS – 18001. 
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Question 4: Which ISO deals with Environment System? 

According to the findings 60% senior executives are aware of ISO. They answered that for the requirement of environment 

management ONGC uses ISO – 14001 to enhance environmental performance. Rests 40% were not sure about it. 

Question 5: Is your installations complying with regulatory requirements under Petroleum and Natural Gas rules? 

The findings proved all the senior executives of all the installations were aware of Petroleum and Natural Gas rules i.e. PNG 

rules.   

Question 6: Are your installations maintaining Risk Register – Corporate Risk Matrix. 

According to the findings, 50% of senior executives were aware of risk register – corporate risk matrix and they are 

maintaining at their installation site. To further clarify they added it is a document used for risk management tool to fulfill 

regulatory compliance acting as a repository for all risks identified and also includes additional information about each risk, 

e.g. nature of risk, reference and owner, and mitigation measures. Further, Risk matrix is prepared to collect all the 

information accordingly. 30% of the executives had no idea about the maintenance of risk register and rests 20% were not 

aware. 

Question 7: As an installation manager how do you handle any eventuality due to environment management? 

According to the findings, 40% of the executives and installation manager said they use both, ISO – 14001, and Standard 

Operating Procedure (SOP) to handle any eventuality that takes place in managing environment. Further, they described SOP 

in detail that it is a set of written instructions that describes work involving hazardous materials (biological, chemical and 

radiological) are performed safely. 30% use only SOP at their installation and 30% use only ISO – 14001. 

Question 9: What is the full form of EMS? 

The findings shows, 80% wrote the full form correctly i.e. Environment Management System (EMS). They added it is a set 

of processes and practices that enable and organization to reduce its operating efficiency. 20% were aware of EMS but they 

wrote the full form wrong i.e. Environment Mitigation System.  

Question 10: What is the full form of ISO? 

The findings shows, 50% wrote the full form correctly i.e. International Organization of Standardization (ISO). They have a 

lot of information regarding ISO. 50% were not sure of ISO.  

Question 11: What are the standards followed by ONGC in QHSE? 

According to the findings, 70% filled all three standards, ISO – 14001, ISO – 9001, and OHSAS – 18001 are followed at the 

installations by ONGC in QHSE. 20% filled ISO 14001 and ISO 9001 are followed at their installation by ONGC and rest 

10% filled ISO 14001 and OHSAS 18001 are followed at their installations. 

Question 12: What do you mean by PDCA cycle according to Deming? 

According to the findings, 20% of the executives are aware of Plan – Do – Check – Act (PDCA) cycle. PDCA cycle has no 

end and it is repeated again and again for continual improvement. It is considered a project planning tool. It is an iterative 

four step management method used in business for the control and continuous improvement of processes and products. It is 

also known as Deming cycle. 80% are not aware of PDCA cycle. 

Question 13: What is the difference between continuous improvement and continual improvement with respect to 

QHSE management? 

According to the findings, 30% are aware about the differences they added that continuous improvement approach is an 

uninterrupted flow which does not stop. In this approach one will constantly look to make improvements, it is a sustained 

process of development. Continuous improvement drives improvement in both processes and products. Whereas, continual 

improvement approach is repeated and has pauses in between repetitions. Another 40% were unaware of the differences and 

purposes. 20% of executives had knowledge about continuous improvement and 10% of senior executives know about 

continual improvement. 
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Question 14: What does ISO Standards provides among the following: Technological, Economical and Social 

benefits? 

According to the survey data the findings are 80% filled all three are required for ISO standards. 10% had no idea and rest 

10% filled technological and economical benefits.       

Question 15: What do you mean by Generic Management System Standards? 

The findings proved 10% people are aware of Generic management system standards. They explained it is applicable to any 

type of organization by addressing management discipline such as quality, environment, and energy or information security. 

These standards are widely adopted management system globally. 20% executives were not sure about it but still managed to 

explain it. 70% were unaware of this system.    

Question 16: Does ISO carry any Certification. True or False   

According to the findings, 30% of senior executives agreed that ISO does not carry any certification. 35% agreed that ISO 

requires certification. Rest 35% had no idea.   

Question 17: EIA is basic tool for identifying Environmental Hazards. True or False  

The findings showed, 80% of the senior executives agreed to the statement. Rest 20% does not agree because they are 

unaware of the EIA tool.   

Question 18: What do you mean by Accreditation? 

The findings showed, 20% know what accreditation means they explained the process or action of officially recognizing and 

giving approval. A national body which evaluates the competence of the certification. 80% are unaware of the term.  

Question 19: What is Zone Zero?   

According to the findings, 55% are aware of hazardous area classification. Zone zero comes in an area where inflammable 

atmosphere is continuously present for longer period of time. As a guide for zone 0, it can be defined as over 1000 hours/year 

or >10% of time. 45% had no idea about zone 0.   

Question 20: What do you mean by Occupational health? 

As per the findings, 90% filled it correctly. They filled it is a field of health care made up to multiple disciplines devoted to 

the safety and well being of employees in the workplace. 10% filled it they are aware of it but could explain it better.  

As per the interactions with senior level executives during the visit all the analysis is done and further interpreted.  

IV. RESULTS 

As per the findings and analysis of the survey questionnaire, the interpretations of the above analysis are as below:- 

 Oil and Gas companies faced with the challenge of meeting the world’s expanding energy demand while 

minimizing the negative externalities associated with these operations. 

 For minimizing the hazards in the environment, Oil and Gas Company regulate both national and international rules, 

standards and regulations. 

 For the smooth management of environment, ONGC has prepared HSE policies and QHSE polices.      

 To avoid potential disasters and more stringent legislation, these companies achieve beneficial outcomes by 

embedding environmental concerns into daily operation. 

 Occupational health plays an important role for managing environmental risks, because health care of the employees 

is also must. If they are healthy than for sure they can manage the environment as well. Thus, this should be 

considered vital and needs to be practiced regularly. 

 As per the analysis, most of them were unaware about hazardous area identification. Thus, more awareness should 

be created to the employees and all people so that they can distinguish and use the zones accurately.        

 In addition to traditional risk based approaches like cost-benefit analyses, there are various other strategies 

companies can utilize to embed environmental considerations into daily operations. 

 Companies have the option of encouraging employees in complying with corporate risk management strategies.        
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 Through annual publications and company statements on the importance of considering environmental threats from 

operations, the company can bring these concerns to the front of the employees’ minds and to a top priority for 

operational awareness. 

 As per the analysis, most of them were unaware about accreditation. So, according to the researcher, being part of 

any organization employees should have awareness about their company’s approvals.    

 Mostly, employees working in the company are not aware of EIA reports, EIA tools, TOR, GCCB and GPCB 

guidelines, consents and approvals, Emergency response plan, MoEF guidelines, OISD guidelines and site specific 

guidelines. Thus, awareness and usage should be increased in order to manage environmental risks. 

 As most of the guidelines, standards are followed and kept in knowledge we can minimize the environmental risk in 

much better way. 

 It is always better to inform shareholders and stakeholders. Advertising and public statements can help the company 

inform shareholders and stakeholders, consumers and the Government of their new Corporate Policies and 

Objectives. 

 This Corporate transparency may help develop business relations if the company adheres to these promises, but this 

new prestige can also come at the cost of losing business if the Corporation fails to meet these explicitly stated 

standards. 

 ONGC provides an exemplary case of the benefits that can be reaped from successfully developing an integrated 

environmental risk management. 

 Generic management system standards should be followed by every company as it is applicable to any type of 

organization by addressing management discipline such as quality, environment, and energy or information security. 

Also, these standards are widely adopted management system globally.   

 According to QHSE management, proper strategy should be applied in order to incorporate the usage of continual 

and continuous approach.  

 Continual improvement approach should be taken into consideration as it improves both processes and products. 

 Project planning tools such as PDCA cycle should be regulated regularly for continual improvement of the 

management and also clarifying the steps used are proper for improving of processes and products. 

 All the standards ISO-14001, ISO – 9001 and OHSAS - 18001 are followed by ONGC in QHSE management.          

 Standard Operating Procedure (SOP) should be used to handle any eventuality that takes place in managing 

environment. It is a set of written instructions that describes work involving hazardous materials (biological, 

chemical and radiological) are performed safely. 

 Risk management tool like Risk Register – Corporate Risk Matrix, should be used to fulfill regulatory compliance 

acting as a repository for all risks identified and also includes additional information about each risk, e.g. nature of 

risk, reference and owner, and mitigation measures 

V. CONCLUSION 

Oil and gas companies often face extreme pressures to provide the world with its global energy needs while maintaining an 

excellent environmental performance record. While international and national regulations provide a partial solution to 

addressing global environmental threats from oil and gas exploration, production and refining activities, the degree of success 

of this legislation has been limited. As environmental issues become a more integral concern of the global community, the 

increased pressure is put onto these energy companies to adjust practices in a way that minimizes threats to the environment. 

Companies like ONGC have found a way to successfully tackle the environmental issues associated with daily energy 

activities. By embedding environmental considerations into all units within and operations of the company, ONGC is able to 

focus employee attention on minimizing the probability of a detrimental incident. ONGC is further prepared because in the 

event that an environmental situation does arise, the internal emergency response team is knowledgeable of the operational 

risks and has a plan in place to alleviate the impacts as quickly and fully as possible. By creating an integrated risk 

management approach, ONGC is able to follow the objectives publicized to its employees and shareholders with the daily 

risk management approaches that are carried out by all member of the corporation. ONGC continues to excel in terms of its 

environmental performance as it now sets a company wise objective of having “zero incidents” occur at each operating unit. 
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While ONGC is just one player in the oil and gas industry, the continued success of its internal environmental risk 

management approaches has caused other large corporations to embrace similar objectives practices. ONGC follows all the 

statutory rules, regulations, standards and guidelines. ONGC uses various strategies such as  EIA, TOR, MOEF guidelines, 

GPCB & CPCB consents, Site response plan, HSE & QHSE guidelines etc. to maintain the environmental risks. As more 

companies adopt systematic environmental analysis approaches, companies that have yet to adapt are pressured into 

compliance with these newly established voluntary standards. Ensuring compliance with voluntary standards within the oil 

and gas industry is much simple than globally enforcing and monitoring national and international regulations because 

companies are competing to efficiently produce energy while maintaining a positive environmental reputation. Companies 

that drive environmental regulations within the industry gain a competitive advantage over the other energy companies in the 

market. 

While uncertainty is a major challenge with all risks pertaining to business operations, environmental risks pose some of the 

greatest threats to corporations. Even though the likelihood of an event is low, the consequences of an incident are extremely 

high. The occurrence of such an event has the ability to halt business production and thus extinguish revenue streams, brand 

image from negative publicity and increase the number of industry and making it challenging for the corporation to stay 

ahead of industry regulations. Therefore, addressing environmental concerns at early stages when prevention costs are low as 

opposed to dealing with the consequences and excessive fines after an event is critical for these large energy corporations to 

maintain a competitive edge in this industry. ONGC regulates environment clearance for the initiation of new project or 

modification in the existing project. ONGC follows PDCA cycle or Deming Cycle management method for the control and 

continuous improvement in products and processes. ONGC prioritize Environmental Protection as business functions. ONGC 

was successful in achieving QHSE certification for all the installations.    

Embedding environmental considerations into daily operations may continue to be an effective route to dealing with the 

environmental risks associated with oil and gas operations. Energy companies will constantly face the challenge of 

minimizing environmental impacts while maximizing shareholder value and so have to adopt a process the effectively and 

efficiently enables them to try do both. Integrating environmental risk management processes into all aspects of oil and gas 

activities may be challenging for some corporations, but if these companies approach environmental risks in the same manner 

as other business risks and capital projects, then developing, implementing and enforcing a company specific management 

framework should not be a challenge. Although it is complicated to eliminate all risks affiliated with energy related activities, 

the addition of internal environmental risk management approaches with existing national and international regulations may 

prove to be an effective method for combating global environmental concerns. 
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