especially in conditions where traditional methods of cleanup are economically
unfeasible or environmentally hazardous.
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RISK MANAGEMENT AND ENVIRONMENTAL
MONITORING ASCOMPONENTS OF OIL AND GAS
INDUSTRY FACILITIES SAFETY OPERATION

Safety is a paramount requirement in oil and gas facilities. Numerous risks
in such facilities are typically having high hazard potentials for major accidents.
Our ongoing research aims at: (a) establishing linkages between common set of
leading and lagging indicators of oil and gas facilities and (b) benchmarking the
safety management system (SMS) components to the effectiveness of safety
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performance outcomes in a sample set of operators. The research methods include
focused knowledge mining through literature review and case studies as well as
benchmarking and risk analysis explorations. This paper presents a consolidation
of interim findings from this on-going research, which includes (i) a comparison of
safety management system components, (ii) a snapshot summary of potential
linkages from recent case-studies in upstream of oil and gas industry.
Safety and health management is one of the vital constituents of Oil and Gas
industry activities because most of the operational conditions, chemicals and end
products (hydrocarbons and other compounds) associated with Oil and Gas
production are well-known to pose serious safety and health threats to the workers.
Hazards Related to Oil and Gas Industry. Hazards in Oil and Gas industry
can be divided into two broad categories:
« Safety and Injury Hazards
» Health and IlInesses Hazards
Safety and Injury Hazards. Workers in Oil and Gas industry are generally
susceptible to the following safety and injury hazards:

Safety and Injury Hazards Possible Causes

\

* Often the roads leading to well sites lack firm shoulders and other
safety features’

* Fatigue due to long driving dstance and long working shifts .><

*  Workers being struck by, entangled, or crushed by tools, machinery
or other objects

* Presence of highty combustibse hydrocarbons
Fire and Explosions

* Presence of oxygen/igration source

li%
d |

* Frequent need to work at elevations

Slips, Trips and Falls

*  Uneven Surface

* Improper use or non-availabétty of fal protection systemns
Accordng to NIOSH, confined space refers to a space which by
design has™

Confined Space * Limuted openng for entry and exit
*  Unfavorable natural ventilation
* Not designad for continuous employes occupancy
Exarmples of confined places in Od and Gas industry are storage tanks,
pipelines silos, etc

Health and Illnesses Hazards. Workers in Oil and Gas industry are generally
susceptible to following agents which lead to various health and Ilinesses hazards:
chemical hazards (toxic, corrosive, carcinogens, asphyxiates, irritant and
sensitizing substances); physical hazards (noise, vibration, radiations, extreme
temperature); biological hazards (virus, parasites, bacteria); ergonomic hazards
(manual handling activities, repetitive motions, awkward postures); and
psychosocial hazards (overwork, odd working hours, isolated sites, violence).
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The aim of occupational safety and health risk management is to identify
and assess safety and health hazards existing at the workplace and to define
appropriate control and retrieval steps.

Business processes in Oil and Gas industry are very complex. Hence it is
essential that a systematized approach should be used for managing occupational
safety and health hazards. Its solution model can be based on the PDCA Cycle:

The following table identifies the potential health effects from key processes
in Oil and Gas industry:

------ AAAAAA ----- s
Upstream = Sesmic Survey and Fathopenic micoorpanisms « Inflectious and parasitc diseases
evaluztion b o (ez..i—_lepalﬂsAde
; o vl il plokad bt Typhcid fever)
I » Drillng mud Curmilats P
« Deveiopment and 2 '
: = Fetroleum prodocts }
production H ) « Chronic obstrucive pulmonary
D Dy Y dease
& -Rzﬁoe:twsoums. e > . ¢
= Cheemicals and additves { il
« Matas (Ph. Cd.Mn,
Metas (P, Cd, Mn, etc) « Spinal disord
« BExdreme temparatures N
« SticyAshestos
iz « Heat Stroke
~Wnon K
i « Skeap defidits
*Fprame « Noise riduced hearing ioss
S « Drug and akohal abuse
Midstream « Ppaiines « Fatrolaum products = Diertrat and eye issues
« Transport and storage Fhevocations) « Pulmonary disorders
= . « Dust from filing and scafing {from B RO
ity deaning of pipes and tarks) SSESCHRES Kl CEE S
« Neoplasms/ Cancer
Downstrenm « Product Reflinng = Fetroleun products = Derrmat and aye ssues.
< Piro charmials {(Hydrocarbors) Aol dieon
« Sales and Distrbution = oAkl cheica  Necplasmy/ Carcer
« Matas (Ph, Cd, Mn, etc) « Noise indured hearing kiss
« SicaAsbestos
« Sovents
« Nosa/\Vibration

Managing Occupational Safety and Health Risks. The aim of occupational
safety and health risk management is to identify and assess safety and health
hazards existing at the workplace and to define appropriate control and retrieval
steps. Business processes in Oil and Gas industry are very complex. Hence it is
essential that a systematized approach should be used for managing occupational
safety and health hazards. Its solution model can be based on the PDCA Cycle:
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DO

ACT

CHECK

Risk Management Process. As stated earlier, risk management is crucial for
preventing work related injury and illness. It includes:

* Identifying the risks

« Evaluating and prioritizing the risks

« Implementing preventive/protective measures to control the risk

There are a number of circumstances in the Oil and Gas industry where a
proper risk management process is essential. For example:

« Job safety analysis: It is a process of systematically evaluating certain jobs,
tasks, processes or procedures and eliminating or reducing the risks or hazards to
As Low As Reasonably Practical (ALARP) in order to protect workers from injury
or illness

» Workplace inspections and audits

« Change management - identification of new hazards, introduction of new
equipment/process, or regulatory needs.
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Generally Risk Management Process in the Oil and Gas Industry Involves
the Following Key Steps:

Repula ¢ and
updatin
- ASSEETITES
 BEvalnte the nsk arsing from S vl kupia et [
cach idenfified tazard x preventive measses MONITOR
to efiminate or AND REVIEW
+ Idanify exiging minimize the risk of 20
precautionary measures ncidestfacodans -_
aned what went wrong
» Detarrnine what kind of
« Idantify persons irgury o il heaith might RISK t
taeng part in the ns ocor CONTROL
IMArGeement [rocass » Rark the rsks on the basis FOLLOW ON
« Gather heath and salety of severity _ ASSESSMENT
information pertinent to
Ol and Ga= Industry l [
* Defne grategy and RISK - 9
ASSESSMENT wlamentad control
RISK X
- RECORDING
I * Roassesstf
I ‘ of prevents
« Record the findings measures
PLANIING RISK of rsk assessment or
’ IDENTIFICATION .:f:‘:r;n,j control mesures,
0T, THSME review,
| reguatory pupases

« Kientify possibie safety and health
hararts within workpéace through
vork area mpections, previous
accidant! il health reco t

Components of an Effective Occupational Safety and Health Management
System. Occupational Safety and Health Management System is one of the critical
factors whose successful execution confirms operational safety in upstream,
midstream and downstream segments of Oil and Gas industry. Following key
components should be encompassed in an active occupational Safety and Health
Management System:

Benefits of Occupational Safety and Health Management System:

* It enables Oil and Gas industry in performing hazard identification, risk
assessment and implementing various control methods

« It ensures well-being of all the employees and thus contributes to a more
inspired, and performance driven workforce

* Regular risk assessment process helps in frequent tracking and monitoring
of health and safety indicators (both leading and lagging).

» Reduced costs associated with accidents and incidents

 Improved regulatory compliance

 Implementation of OSH management system gives competitive edge and
improves relationships between stakeholders, such as clients, contractors,
subcontractors, consultants, suppliers, employees and unions

508



Health protocok

Requirements
Ocoupations Medical appointrments
9 Hedlth .' zoar
, Heath and Ol and Gas Cormpany's vision and & ol o, ol 8
Safety Plan approach towards Heatth and Safety REMET | Drug, akoohol and other medical
testing
Orpanizational hierardy
2 At / Ident#xation of new hazands
¥ey details of parsons resporsible for z 3 :
rranaging health and safety plans 0 Management Introduction of new eguiprnent
of Charge Process dhanpe
Froper damarcation and managemeant New reguatory reqursments
of workplace according 1o processes,
activities, design, etz Disaster managesnant/Emergency
Work Area . . response phn for all the potental
8 Maragesnant e i Emergency predicarnants based on praditive
implerrentation of best practices Regponse Plan. | g yraieic
axperences at workplace
- Cormply with the obligations undar
Set of systerns and processes for jp | ST | ertinent locainationaligiobal HES
rranaging Health & Safety risks Manapement regulations
- job Hizard aralyss
4 H&S Risk : s Track capabiities/skils of workforce
M - gl .
ol s L, 13 Cormpetancy Tramings for employees. contractors
Corrective action plans Manapement angd ViStors
Risk contro levels anslysis Assessments
Iventory Mantaranca of haardous substance 7 Content Management of SOF SDS, Health and
3 Managesnant database Marapement safety docurments
Cendar manapament 5 Contractor Managing and coordinating actvites
Manapement of contractors
Task and Role assignments - Involving and |
P Werkliow mfarming workers, safety officers I Rahahiltation Tracks nurmber of compensation days,
Margerment and cthers about thei roles and Maragement rebabiitztion information of workers
¥ resporsbilites, alocated tasks, etc.
Automated notfications Rekevant report generabon from
Statstics, health and sifety data
H&s Ferforrmance and monitoring of H&S 17 Reporting and Imeractive dashboards for bigher
7 Manterence activities and coerective action as Dashboard maregement view and dacsion
Systerrs neadad making
Recording, processing, investigation, Audt and review programs to check
8 hodent reporting and root cause analysis of 8 Audit nd and mprove the eflactiveness of
Maragesnant any reported incdent/acodent/naar Rawew implementad Safety and Health
miss/safety observations Management System

Given the perilous nature of the Oil and Gas industry, the need for
implementation of an efficient Occupational Safety and Health Management
System (OSHMS) is important for improving safety and health performance. Many
countries have extensively participated in it by making strict and obligatory
Occupational Safety and Health (OSH) standards and legislations. For example, on
10th June 2013, the EU adopted a Directive on safety of offshore oil and gas
operations. The new directive sets clear rules that cover the whole lifecycle of all
exploration and production activities from design to the final removal of an oil or
gas installation. Because of the regulatory compliance pressure, the principal
responsibility of ensuring operational safety and sustainability is placed on the Oil
and Gas industry. OSHMS not only provides a systematic and synchronized
proactive approach to managing occupational health and safety risks, but also helps
in defining strategies for implementing control actions, performance substantiation,
resource mapping and competency management. Moreover it also helps in
enhancing organization’s brand image in today’s competitive scenario.
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AIR EMISSIONS IN OIL AND GAS DEVELOPMENT SECTOR

Toxic air monitoring is essential in the oil and gas industry for ensuring
worker safety, environmental protection, and operational efficiency.

By detecting harmful airborne contaminants, toxic air monitors play a
critical role in maintaining safe working conditions and preventing health hazards.

This paper explores the types of toxic air monitors used, common
contaminants detected, their applications, and the benefits they provide.

Occupational safety in the context of air pollution from the oil and gas
industry is a critical concern due to the presence of hazardous airborne substances
that can significantly affect worker health and safety. Here's an overview of key
aspects:

1. Sources of Air Pollution in Oil and Gas Industry:

v" Volatile Organic Compounds (VOCs): Emitted during drilling,
storage, and transportation (e.g., benzene, toluene).

v" Hydrogen Sulfide (H2S): A toxic gas often found in natural gas and
crude oil.

v' Particulate Matter (PM): Released during flaring, combustion, and
equipment operation.
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