8" Biennial International Conference
& Exposition on Petroleum Geophysics

“HYDERABAD 2010”

P-190

HSE issues in Geophysical Operations in ONGC
Pankaj Sharma,S.G(S)

Summary

Oil and natural Gas Corporation (ONGC) performs ghgsical operational activities through her own sedsand contractual
vessels / contractual parties at onshore and offslapeas. The crew involved in geophysical operatibdata acquisition face
various operational health risk arising from theuggments, heavy machineries, power transport ei#es ambient air and
work place etc. These geophysical operations atsigite environmental pollution as an outcome efafons.

Present study focuses on practice on health, safatyronmental protection measures adopted by OlGsonduct operational
and health risks an environmental prevention. Téyeep evaluates the effectiveness of these measpeestional in on-shore &
offshore areas. The evaluation has been done bgresitions and interaction with the crew personra@h the risk factors
arising due to various risk elements facing bydkephysical operations crew. The observation weeorded on the scale of

1-4 and risk intensity matrix was evolved. Basadthe matrix, significant action plan has beenffeed

existing safety measures and managing risks mofegsionally
Introduction

ONGC is flag-ship PSU engaged in exploratiod an
exploitation of oil and natural gas in onshore affdhore
areas . Presently in ONGC the geophysical operatio
done in offshore and on shore . The geophysicatatjon
offshore was started in 1975-76 conducted by the@ ow
seismic vessel ANVASHAK and then in 1986-87
conducted by SAGAR SANDHANI.. The geophysical
operation On-land was started in 1957 with fir@ 3
seismic data acquisition in Balol field of Mehasana

Presently in ONGC the present scenario there are
contractor seismic vessels and one own seismiceless
engaged in OFF Shore geophysical operationsh 2fit

30 seismic crewmembers ,12-15 navigation and shippi
crew members and 10-15 caterings and house keefng
members  engaged. The contractual seismic vessels
engaged in geophysical operations working for ONGC
2D&3D Seismic data acquisition are as PGS, CGG
Vertias, Western GECO, Fugro, Sea Bird etc. The
exploration function involves heterogeneous risksd to
combat this, ONGC ,has its own Health Safety and
Environment management system which, is efficient
effective, vibrant and standards of health, safebhd
committed for monitoring highest environment pobitn,

with  Waste and pollution prevention. The HSE tofi

for improving

ONGC has a well established set up for managing,
functioning, and implementation of the HSE issulse
main emphasis of this paper is focused on the ysafet
issues/measures for minimizing accident/risks ire th
Geophysical operations at remote and harsh lowatio
HSE manual have been developed for personnel agrki
in the remote operational locations with speciaize
protection equipments, and has maintained specific
industry standards.

ONGC has implemented HSE audit by engaging
government/private agencies since 1999 to getbfmek
and continually improve existing measures for
proportional approach towards risk management.

HSE measures in ONGC Geophysical operations

Creating training and development programmes sacea
survival training and safety audit for personnerkimg in

the geophysical operations and up-gradation of HSE
technology/  knowledge for continual growth of safe
working practices among personnel.

Proactive management functioning style towards tgafe
health and environment protection with accounitgbibr
all employees and the contractors engaged in gsagath
operations for performing the daily activities simtent
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with laid down HSE Policy. Safety audits in opanat
areas. with detailed studies regarding environnhenta
impact, and assessment within the areas of opagati

Cause-effect analysis of any near miss or anyatgsto
control repetition /reoccurrence of accidents.

Preserve the environment in which the geophysical
operation is in process by utilizing resources oasgbility
and by reducing and elimination of waste form our
operational area at the source which are handlfetlysnd
with responsibility.

Generate Regular Compliance report generatioralvitl
laws/rules and regulations in the geophysical djers

Integrate HSE proactive standards and the goalgeas
global business plans in geophysical operations.

Timely environmental auditing as per ISO 14001
guidelines for integrating safety, environmentezsp and
occupational health. Regular audit of environmental
management system in individual operational areas.

To tackle emergency and disaster situation for lhic
emergency plan is to be prepared at the operatiemea
level. And disaster management plan at the highel.l

Mock drills are conducted regularly for differeftustions

at different geophysical operational areas HSE emess
programmes conducted on world environment and ysafet
day.

Adequate resources to handle the oil spills @@t miss
in the operational areas with Fire suppressionesystin
offshore platforms and seismic vessels

Environmental protection by plantation of mangrdee
balanced ecosystem and numerous species anceal®es s
as breeding place for marine organism. And Ohtaini
environmental clearance for conduction geophysical
operations.(on land and offshore) Bio-remediation
technology has been used extensively and effegtinebn
land geophysical operations

The above mentioned issues of HSE polices imphted
by ONGC has been analysed for its impact oe saf
working practices, risk reduction and enhanced
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productivity of the geophysical operations .Effeetiess
of practices followed by geophysical operationsiinshore
and offshore areas on physical observations ,ictiera
with geoscientist of ONGC and contractor personnel
.Effectiveness of the practices and policy adhererm

RISK  ANALYSIS & HAZARD MANAGEMENT
SYSTEM IN ONGC in geophysical set up has been
studied

Methodology

Review of practices followed by geophysical opamatinit

of ONGC in on-shore and off-shore areas physical
observations, interaction with 40 geoscientistONGC
and 40 working in offshore and onshore areas #ne
contractor people

Offshore personnel were asked HSE related question
pertaining to issues such as store ,electrical hamcal
equipment, ,health transportation, seismic operattated
and accessories, marine, water, supply vessetraasport
security of men material and machine, survey rd|asér
gun deployment and retrieval, crew change, and in
operational areas ,hazardous areas, and enviroament
protection The responses were marked on a scald @nd
tabulated and prevailing risks was for Off-shore
geophysical operations.

Similarly on shore personnel were asked HSE related
questions pertaining to the issues as road tratajmor,
electrical equipment and accessories, mechanical
equipment such as cranes, winches transformerthteead
medical care, deployment of truck mounted
rigs/mechanized rigs, crew vehicle transportation &
maintenance, complete RTO formalities, deploymehnt o
security personnel, transportation of rigs vehidervey
and line operation ,seismic instrument with accesso
repair and maintenance, waste management at sit@tan
camp premises, vibrator and explosive managemetfit wi
damage and impact, hazardous activities areas fesid t
impact on the environment. The responses were mhanke
scale of 1-4 and tabulated, prevailing risks matnade for
was made for On-shore geophysical operations



Identification of Hazards, Assesments of Risks Coml and Implementation of Controls

The risk ranking matrix has been used for assessirtfpe risks and giving recommendatiorfor controls.
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Severity
incident

or consequences

of

MAJOR

Sk

CRIOUS

SCORE/RATING

Table.1: Consequence factors and rank tables

The severity of incidents or consequences is pteden
the table.1. It is categorised in four categorissuader
namelymajor, serious, minor, incidental depending on
nature of injury and effect.
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PROBABLITY of | FREQUENT-Incident OCCASIONAL-Incident
occurrence 15 1 ¢ - at this ikely 1o occur at this
with i the next acility with in the next 10
ear
SCORE 4

Table.2: Risk levels

Probability of occurrence of the incidence is presd in table.2. under four categories as frequeuasional, seldom,

and unlikely depending upon periodicity of occace.

Score Risk Level
9-16 EXTREME RISK-cannot accept this risk
D6-08 iH RISK-must implement extensive risk contro
03-04
01-02

Table.3: Risk Measureme



The risk level is graded in four categories as presited
in the table.3. The description of risk level andcore is

as under

EXTREME RISK-cannot accept this risk: The score® f
16 on the risk matrix indicates the extreme ristt &ris not
acceptable in any situation .and which may havédatbe
fatal, and major permanent injury .HIGH RISK-must
implement extensive risk control The score o f 86eh
the risk matrix indicates the high risk and muspliement
extensive risk control causes to ,Semi permangutiés
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/fatalities and serious damage.

MODERATE RISK-may require risk control, The scoffe o
03-04 on the risk matrix indicated the moderat& gsad
may require much risk con troll and which maysssito
minor injury and damaged OW RISK-some risk mayl stil
justified. The score of 01-02 on the risk matrigicated
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the low risk and may require some risk

which may causes to minor injury and damage

Table.4 : Responses for hazard identificatitsk assessment and control in geophysical operébishore)

Lacation

List of activities

Hazards

Severity of
Harm($)

Prabability of
OCCUTTENCE

RISK
LEVEL

S*L
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Lifting of heavy load

Environment and safety hazards

Cranesfwinches Mainten:

Crew change at hig Seismic operations Fatal accidents . .
- ] g b
sed
Hazardous  activities | Crew change Bad weather and engine failure
areas 4 2 ]
Water Transport hl food seismic ch  sea, improper  maintenance
with ar wear and tear 2 3 a
Marine seismic
vagge|y 4 2 ]
Marine support vessel | Seismic operations iment ol spills near miss , and
) . . p
AT MAintEnance 4 = o
Operational actives smechanical  failure
areas A

High risk ( Score=6) : The respondents reportedt the
off-shore geophysical operations, owe high riskla key
locations namely Stores, Survey and line operation
Cranes/winches, Crew change at high sea , Hazardous
activities areas, Water Transport, Marine seisng@ssels,
Marine support vessel and Operational activessarEae
activities at these locations are major causdsghf risk
and generate irreparable damage. The damages emerge
the form of environmental pollution such as wateliygion

due oil spill and waste disposal, danger to maiifee
Similarly and more seriously, the damages occurthan
health of personnel on-board

Moderate risk: (Score=4) : The respondents regorteat

the off-shore geophysical operations, owe modendsk

at the key locations namelyMedical care on-board
Transformer Electrical equipment/cables/accessories
sea repair and maintenance Crew Health of On-Board
,medical care on board, road transport, environmalated

activities ,retrieval and deployment of air gum, teansport
and security of men and material The activitieshase
locations are major causes of moderate risk and require
risk control measures For moderate risk and actes
risk severity of the incident and the local mamaget
should analyse the situation monitor the trendsideuntify
the factors and monitor the trends associated adegit
and take action against the failures and there Idhioel
review of the failures if continuous monitoringdsne for
risk control then these problems will be overconaad
minor  damage will occur for health ,safety and
environment.
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Table.5: Responses for hazardous identificatisk,assessment, and control in geophysical ojperédn -shore)
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High risk (_score=6): The respondents reportedt tha
On--shore geophysical operations, owe high risktla¢
key locations namely seismic crew vehicles trartsgion,
cranes and winches operating in working areas qgient
and transportation of drilling rigs govt/contradtuabour
transportation, maintenance of field crew vehiclesgurity
of men material and machine on land, seismic wuibsat
,damage due to explosive and its impact ,and staed
Operational actives areas. The activities at thesations
are major causes of high risk and generate irrbfara
damage. The damages emerge in the form of wastle asu
environmental pollution due to oil spill andrefpair of
vehicles in camp and waste disposal, danger tde caid
crop life in the area of operations. Similarlydamore
seriously, the damages occur on the health of peeip
cattle ,houses and villages ,land destroyed byosks
and vibroters in operations nearby .

Moderate risk: (score=4) :The respondents reporthelt
the on -shore geophysical operations, owe moglerisk

at the key locations namelyledical care in —camp for the
crew for seismic operations as the camps are irtem
locations, areas in which the, Transformer Eleatric
equipment/cables/accessories sare installed egpair and
maintenance is in process. On land repair andterance

of seismic instrument and related acessories orresho
operational areas,-, road transport ,and envirohnaetated
activities , The activities at these locationsare major
causes of moderate risk and require risk comehsures
For moderate risk and access the risk sevefitthe
incident and the local management should analyse th
situation monitor the trends and identify the fastand
monitor the trends associated to grade it and &akien
against the failures and there should be reviewthef
failures if contionus monitoring is done for rislontrol
then these problems will be overcome and minomadge
will occur for health ,safety and environment.
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Conclusions

Record the practical difficulties and lacuna if anythe
existing systems and measures the impact of thetirexi
polices in effectiveness of geophysical operatisnggest
practical solution for risk inciting areas. From the
description and results of risk matrix analysistha# risk
level measurement, it is observed that in higtk situation
activity must be stopped and incident must be idiately
reported to the higher officers and authorities f@idl root
cause analysis and appropriate solutions. Simjlady
moderate risks, report to the in charge operatitrike site
to assess the risk severity of the incident arelItical
management should analyse the situation, moniter th
trends and identify the factors for low risk istigation
and appropriate action.

From the above analysis and observations it is rubde
that ONGC geophysical operations are in zone from
moderate to high risk areas. These areas asglatisin of
transformer, electrical equipment/ cables and acres
,Jin-sea repair and maintenance, crew health ondboar
medical check up on board, environment relatedieret
and deployment of air guns, air transport secutg high
risk areas such as stores, survey and line opesaftranes
and winches operating in storage locations, cieange at
high sea, hazardous activities related to enviratahend
safety, water transportation ,marine support aridnse
vessels in . offshore areas.

Similarly, the areas of moderate to high riskoishore
areas are These areas are installation of tramefor
electrical equipment/ cables and accessories mmh/amp
repair and maintenance, crew health, medical clipckn
land ,road transportation environment related, tevas
management , land transport and high risk areels s
stores, survey and line operations on land ,cramebs
winches operating in storage locations, transpiorta/
deployment of drilling rigs contractual/govt crealsbur
vehicle transportation, proper preventive mainterdield
crew vehicles ,security on land ,impact of explesiand
vibrator in operations on-shore areas

It is suggested that in offshore safety kit andfaums
should be made mandatory and it should seriously be
observed that every member of the crew puts orreenti
safety kit while handling heavy loads and operatiegvy
machinery. In the location where the electricalipopents

and accessories are been handled there shouldoperp
preventive maintenance ,no short circuiting insafatapes
should be used, wear of electrical safety shoexeprear
thing of wire ,proper insulated tool ,demonstratof
electrical drawing near the area of operatiams the
areas in sea repair and maintenance proper trataédor
the repair ,sound pollution should be minimum sat tih
does not harm the flora and fauna and proper
reconnaissance of the area before the operatiamts.st
Fresh and proper cooked food supply and minimumofise
deep freezer .Books of first aid minimum requiretrterbe
kept for preliminary check-up ,and regular contaith the
base in case of emergency and for environmertecbthe
clearance is must recognisance of the area fishoajs
plying in the area should be minimum for less disimce
and the area should be evacuated in advance .tineanea
for seismic operations is retrieval and deploymehtir
gun proper checking ,no worry ,no hurry gun pressur
should be maintained as per the norms ,for aréasro
transportation proper maintenance and weather tonsli
is must and fully checked and in the areas of $gcur
minimum interaction with other people proper
identification of the crew personnel, dress codevérious
operations in progress registers should be maedain

It is suggested that in On-shore areas safetyahil
uniforms should be made mandatory and it shoulidssly

be observed that every member of the crew putsntree
safety kit while handling heavy loads and operatiegvy
machinery. In the location where the electricalipopents
and accessories are been handled there shouldoperp
preventive maintenance ,no short circuiting insafatapes
should be used, wear of electrical safety shoexeprear
thing of wire ,proper insulated tool ,demonstratof
electrical drawing near the area of operatiofw, the
areas in camp repair and maintenance propeettataff,
for the repair , of seismic instrument and accessor
proper documentation/listing of every par tin isé¢o be
maintained after repair and proper reconnaissahtiee
area before the operations starts to see theitmgisFresh
and proper cooked food supply .Books of first aid
minimum requirement to be kept for preliminary dhep ,
camp should be in such location that every wornkith in
the reach. The transportation of vehicles proper
maintenance by the skilled staff with regular chegk
Covered .Pits should be made for dumping the waste
biodegradable/degradable waste and cleanlinesh sfac
environment related the clearance and explosiveaniag
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permission to be taken well in advance following Hafety
norms and procedures, and recognisance of magazizee
.similarly for transportation and deployment of srig
govt/contractual safety kits ,helmets ,skilled el staff,
speed control, no overloading ,machines propergicad.,

for transportation Of labour and field going stpfoper
repair and maintenance of vehicles. in the areazairity
minimum interaction with other people proper
identification of the crew personnel, dress codevérious
operations in progress registers should be magdain
While survey and deployment of line minimum wastafe
area through which the line is passing, proper rosco
keeping as per the standards. vibrator working in
operational areas minimum damage of land
,communication with the instrument and survey ef dnea
before the operation starts ,line traverse to kertavell in
advance ,minimum damage of crop, compensation of
damages in time safety kit and uniforms should lz&len
mandatory ,as well as safety distances should be
maintained to bear the minimum loss. safety kit and
uniforms should be made mandatory
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