HAZARD IDENTIFICATION & RISK ASSESSMENT (II*A} .

A Hazard Identification and ﬁist Assessment (HIRA) assist BEIErgensy mMnagers in

answeting these questions, |t

is n systematic risk assessment toc| that can be used to

nssess the risks of various hazards.
There are three reasons why a HIRA is useful to the emergency maagement profassion:

« It helps emergency management professionals prepare for the worst and/for maost

likely risks.
* Allows for the crention of exercises, trining programs,

. most likely scenarios.

* Saves time and resources by isolating hazards that cannot ot cur in the rL
i "',*:l'

nren.

Risk is the unwanted consequence of an event or series of e'ﬁ:n' Risk
manifesting in

occurs when

multiple risk causing factors occur at the same time causing an accident

a fire or explosion, Risk Assessment (RA) is a methe | that has proven
andards prevalent in every

an event like its

value as an all-round tool for improving the safety st
advancements in in-built and inherent safety systams,

hazardous iﬁdustr}—, With
nccidents rates have come
technology, new plants and
:smﬂmclnt toals designed for high hazard
pesticides, phnrm'ncl:trtiﬂﬂ‘s. se3 ports, et¢.,, supplementing other safety systems tools such
as I*Ll;LZl:}P, safety audit, and regular incident analysis o identif the potential for

incidents (near-misses, unsnfe conditions) and to evaluate the necessary contral

down, but still persist at unacceptabie levels for newer
chemical handling facilities. RA is . structured safety

Mensues. ' P
Objectives of HIRA study: _ ' ' ’
* Carryout a systematic, critical appraisnl of all
personnel, plant, seevices and operation methods.
Identify the existing safeguards availnble to control the risks du. 1o the lzznrds,

potential nzards involving

L
‘s Suggest additional control measures to reduce the risk to accept, ible level,
* Prepare a Risk register that will help in continvously monitoring these risks,

detect any changes and ensiire the cantrols are effective,

F

and plans basq:].-'u'; the -

ignated

industries such as chem cal, petrochemical,

T ———




circumstances. The prime example of this is human error, however it can also include
ather accidents due, for example, to reaction runaway or the possibility of ignition of
leaking tank gnses due to hot werk.

Classification of Major Hozard Units:

« Damage of oil storage tanks and oil leaks info the sea
» Incaseof fire explosion : : ¥ -
*  In case of emergency during ship maneuvering

"o T case of vessel ar bost collision

" Hazard Identification

ldentification of hezards in the proposed jetty Is of primary significance in the
analysis, quantification and cost effective contro! of accidents and process. Definition
- of hazard states that, hazard is m fact the charaeterislic of system/process that presents
- potential for an Mcidmf. Hence, all the components of a system need to be thoroughly
examined fo assess their potential for initiating or propagating an unpiﬂltned
winﬂxéqucnnc of events, which can be termed as an pccident. The following two
mdhﬂﬁs_fur hazard identification have been empleyed in the prdpmt:d Jetty Study:

- Hazards doring Construction Phase ' _ . i
« Mechanical Hazards
» Transportation Hazards
. .Phyiinul Hnzards
-« Storage and Handling of Hazardous Materials
Hazards during Operation Fhase

. Mm'.r[ai Hazards

« Handling Hazards

a Hl;mrdu diie to Natnral Calamities
» Earthquake _ 9
e Tsunami -

« Cyclone/Flood




 The general hlerarchy of risk reducing measures is:
- * Prevention (by distance or design) -

Ry . Dutp:t}on {l:;.af re arxl gas, Lenk datuclmn}
W e i . lernl (e.g. umny:my shutdown and controlled depressurizatig .|
f‘_L S N Miu.;aum (e.g. fire fighting and passive fire protection) ST
1:" !_- & . Emcfnnncy :cnpunsr (in case safety barrices fail) "R
ft . .I e % . Cumpollullnfmlt.ﬂnmnmnr . | pE
Bt A The normal oneats of a risk assessment study are; f . -
;‘ :: ..:.:. g i .,' e I:I.‘zl?"‘m‘::nliﬁmti-mmud specification - N i ¥
o » Risk Koview ' R B
“ﬁ ; s ¢ ‘. > -Rwumr!mdnﬁnns on mitigation measures
‘ﬁl - : Fﬂuncntiﬁ.ﬁﬂﬂutiﬂn

_ 'Ihﬁmmga ‘n any risk mmumt ﬂlIdj-' i to identify the potential-accidents that could.
resuit in the refcase of the huzardous material from s normal containment.
- Chemical hizari's are genenally considered to be of three types:

]

Fllh_'lmnhll: : : , 5 2 : :
7 Reaktive ' |
e Toxwe
: ‘i-".'rwm there i’t&u potenatial for -:-nnﬁnnd gas releases, there is also the potential
. for upinsmus "These often produce overpressures which can cause fatalities, both ' F“
lhrmgh direct action on the body or through building damage. Potential accidents ' o
'a.-unn:mud with any plant, section of a. temuunl."plm or pipeline can be divided into two
- Galegories: - = _
o There iso possibility of failure uswiu.l:d with each, mechanical component of the
fncilinﬂwhin.nl (vessels, pipes, pumps or compeessors). There are geaenc failures
and can br coused by such mechanisms as corrosion, vibration or external impact
_(mnchauml or overpressiure). A small event (such as a leak) may :scahm loa bigg:r
. event, by itielf causing a lacger failure, _ '
» There Is also a likelihood of failures caused by specific operating

'




'- Hazards during Construction Phase
Potential haznrds during thy comtraction phase of the projec; could be due 10 the |

mlﬁlﬂw hazards, navigation/ transportation hazands, phyyical Fazards and storage and
bandling of hazardous Miaterials, b

Mechanical Hazards; Mechnniea) hnzards ﬁ'lll:i'ﬂg the construction phase srige due to the
‘moving parts in the machimery, especially the hefes and bo of the construction

tm_l_lpmm. which are heavy nnd Pose a threat to the werk personnel Other hezarcy
Inelude ]ilfirlg (dhering warking nt Peights), falling abjects like hand held lools, edc;
fikure of slips and traps crosied for scaffolding; and dug to faulting of electrical

. Bquipment,

Navigation/ frnspartation Hnzardy; Planning of n:cmi-‘cgrm bc construction site alsn

- phays significant rofe in minimizing (he agsodinted hazards gycl, 25 vehicles' barpes

collision.

Physical Haznrds: The nomse and Vibrations penerated during construction phes: may

nffect Ibe workers henlth, hinder ellective vammunication. Iy :.-'iu:lrﬁﬂn to moise and
vibration, hot works alsp Pose & considerable hazard 1o 0 HW.!‘.H;.. .

Hazards during Operationa] phnse
Materinl Maznrds: During operation, Liguid Cargo will b hengled st the proposed
facility, The Liquid cargo haznrd alassification can be made bassd o its Characteristics

such ns Flammability, explosiveness, toxicity or corrosivity po,

Handling Hinza rds: Proposed jetty involues handling of Liquid arpo. The heznrds
related €0 edible i) Irnres ot and wlonding may he dus 1q faccidents, breaking of
unloading arms, fjluce n mmechanical camponents, eeq, The handling 'vzards ncluder

*  Insufficiens klh:iWHE: nn'humjum neture of Liguid Cargy in tose leeding &

inAppropeiate handling of fle Liquid Cargo. . _
« Fallure to o appropriate control mensures ind Persana| P.wum.-'x:c Equipmes:
(PPE) ' : -

*  Use of expired/worn Persons| Protoctive Equipment's (PPE"5)




Hazards during Construction Phase

Potential hazards during the construction phase of the projec: could be due to the
mechanical h.ému-d:, navigation’ !rnntphmﬂﬂn hazards, physical bazards and stornge and
handling of hazardous materials,

Mechanical Hazards: Mechanical hazards durli|.'1[gI the cnnstmc.li-::n phase arise due to the
moving parts in the machinery, especially the belts and bol. of the construction
equipment, which are heavy and pose a threat to the work personnel. Other hazards
include falling (during working at heights), falling objects like hand held tools, eic;
failure of slips and traps created for scaffolding, and due to faulting of electrical
equipment. :
: Hn{glnﬂnnf transportation Hazards: Planning of sccess/egress ¢ construction site also

plays significant role in minimizing the associated hnzards sucl as vehicles! barges
collision.

Physical Hazards: The noise and vibrations generated during construction phase may
affect the workers health, hinder effective communication. In n;iu:litiun to noise and

vibration, hot works aleo pase & considerable hazard to the workers. ' .

Hazards during Operationnl phase
Material Ilazards: During operation, Liquid Cargo will be hancled ot the proposed

facility. The Liquid cargo hazard classification can be made based vn its Characteristics
such ng Flammability, explosiv eness, toXicity or corrosivity e,

Handling Hazards: Proposed jetty involves handling of Liquid argo. The hazards
related to edible oi transpert and wnleading may be due 1o accidents, breaking of
unloading arms, fajlure in mechanical components, etc, The handling ‘wzards include:

* Insufficient hﬁw}ulgc on hazardous nature of Liquid Carg» in use lengd ing to
inappropriate handling of the Liquid Cargo. v

*  Failure o use Appropriate control measires and Persona) P:e(r-.-li'.-c.- Equipimens
(PPE) ' '

*  Use of expired/worn Personal Protective Equipment's (PPE's)




« Failure ol'llqknd delivery 10018,
« Tossible hazrds during ship movements al the port ané culll!mﬂ. !Iﬂlmdmﬂr ’t"

w Likely hazal ds during loading and unloading of Liquid Cargo.
'« During ship unloading operatioas, the possible hazard msay nmu du=-t0 cﬂ“ﬁlﬂ“
by another vessel an.d athers,
Cargo h’anqling:‘ﬂ t‘u11y mechanized ship loading/unloading aﬁum {Plpﬁllnﬁ} is
planncd at the berths. The major compenents of the mechanized ship leading/unloading
system are Pumps-and Pipelines, _

" Ship movements/ Navigation Hazards: The navigation hazards during operation phase

‘are grounding anc collision of vessels, However, these would be controlled by suitable’

vessel traffic mun,.gm:lem.

Ship unloading: ‘During ship unloading operations, possible hazard may arise due o

cnﬂ‘uiun' by another vessel and others.

Transfer ﬂpmumn The transfer operation iavolves transfer of liquid cargo from ships
through pipelines. During this operation there is a possibility of mal-operation / pon-
syn:h:mmhﬂuu.mmhgnm lending to liquid cargo spillage.

'_ Slip and Trip Hazirds: Workers pecforming cleaning operations are cr.posrd to slippery
working surfaces and tripping hazards. This places workers 1 rskof: ¥

«  Slipping off oily and greasy ladders
. Sl[ppmg and l'allmg on aily dn:cks
. Tnppmg over equipment, hoses and vessel stmg.ure

-le:lrd :lua to Matural Cu!l:mnt:r.s
Cychcn: Tsunami and Storm gurpe are the most destructive forces among the natural

: d.wutitm Is causes instant disaster and burial of lives and destm::tmn to eatire

coastal propertes, The d.lmtgc and loss can be minimized if appropriate prepacedness
plan is formuf The following statutory guidelines are m:omnmndﬁi by National

J




! Disaster Management Authority (NDMA)
Tsunami and storm.

o minimize the impact. due to Cyclone,

Types of
Disnsters

Risk incurred

— ——y

Mitigation steps |

E!rﬂ&quake

Highest Vulnerability towards
earthquake occurrence (based on past
history)  resulting  into mAssive
destruction. '

Tsunami

Kandla region had been affected by
Tsunami in past with a ht, of 12m in
1945. Thus, it is also one of the major
risks applied to the SIPC [ocations.

e

|
Structure proposed  shouid |
Codes for Earthquake resistant
structure: for adequate factor
of safety .
Land use pianning should be as |
per the ¢ ning maps by Gujarat
State D saster Management
Authority (GSDMA) |

Cyclone

Gujarat falls in the region of tropical
cyclone and is highly vulnerable to
associated hazards such as flonds, storm
surges ctc. Kandla falls in the belt in
which the wind speed ranges hetween
45-47m/fsec. ' .
Over 120 cyclones ariginaled within
Arabian Sea in past 100 years.

Damage to property and life is huge.

Structure  proposed  should |
comply 15 per relevant IS |
Codes fir cyclone rcsittaml
| structures for adequate factor

of safety.

|
|

Drought

Kandla is a drought prene area with
less rainfall :
Drought vulnerability increases the

groundwater exploitation

Rain wme_iwmming should b«#
mandatory i |

Epidemics

Outbreak of Epidemics such as swing
flu has been seen ip past

| Necessary steps  should be |
undertsken to have hygienic
conditions and medical
assistance v ithin the Jocation |
Lo cater to a1y epidemic _J

A Risk Analysis should therefore, be seen as an important componert of any or all on-
- Boing preventive actions aimed at minimizing and thus hopefully, avoiling accidents. Re-
assessments should therefore follow at regulsr intervals, and/or after any changes that

could alter the hazard, so contributing to the overal|

management plan of the project,

prevention programme and disaster

comply as per relevant 15!
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PRELIMINARY HAZARD ANALYSIS (PHA):

. Preliminacy Hazards Analysis (PHA) is o broad based study carried out to identify

potential hazards associated will various process operations, types of chéniicals, and
Mmﬁu:cld activities carried out at any facility. The objective of Preliminary Huards
Analysis Is to further direct greatee depih of analysis and suggest remedial measures for
hazard potential arcas. The PHA is always betler done in the early stages of the project 5o
that requisite’ time is available to implement recommendations and it i economical to

lmpiumcut i the begioning rather than modifying the system 5ubaeq|.:ntly after
comemissioning the facilicy.

* The arens ide lﬁﬂud for carrying out PHA are piven below: .

* * Arcas where large quantities of hazardous chemicals are $tored or processed.
& Areas where openating temperatures and pressures could be pasticularly high.

*  Areas where flammable inventorics exist, At times the flammable inventocies may
not be bezardous in itself bt even n minor fire in the vicinity may be'sufficient tb
C;!llﬁr'inuck-.ﬂll effect resulting in redease of hazardous chemicals.

* Specific operations associsted with the kigh probability of failure,

- w  Arcas where  destructive and  danperous  chemical n:ir:tm-m could - take
place mulim,g in major heat evolution, release of toxic products in reaction,
.pnly*rmumn. ete. _

* Arcas where potentially corrosive material is stored and handled and where
_pipeline It.-r tank failure due 1o carrosion would result in major release of the
© carrasive or !-u.ti: chemical

*  Areis where passive or active sni:ty Syslems are associated with a generally high-
ﬂﬂlm*

RISK ANA1YSIS

A harzard is g:ncmll}' realized ns a loss of containment of a hu.mn;’mm material. T‘nc
routes for sich loss of containment can include release from pipe fittings containing
liquid or gas, releases from vents'relief and relenses.

The Dlzjccﬂﬁ of hazard identification is 1o ideatify and evaluate the hozards and the
unintended eveats, which could cause an accident. The first task usually is 10 Identify the
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| blisters Unlikely.
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into the water or onto the pier,

alct:u'i':at_ malfunctions, unattended portable  heaters,

- Exposed wiring

L6 kg e Causes no Discomfort
CAUSES imus |
a) .Fuel and Storage Tanks

Ferry terminal/ jetty contain materials like edible oil and are the matesial of focus in our

project as they can posc hazardous actions in the Jetty. Individual ferrys have

" hydrocarbon: on boasd, and the proposed jetty will also have docks for dispensing fuel to

the fefries coming at the jetty, which reguires that they have fuel storage tanks. These
tanks need to safely contain the hazardous 'mam:rials, and the dispensing equipment
must be used properly and maintained to ensure that the materials will not leak or spill
which can cawse fire. As improper usage or Faulty
equipment can result in spills and m;Iaur emergencies, fuelling docks and fuel storage
tanksare some of the most incidenl-prone locations and

b) Ferry r:§ | B
Feary fires af® one of the most commen ways that jetty fires can begin. These fires can
spread to the vestofthejettyand to other ferries. Themosteo

items in the jetty.

nmu}ncuumcffﬂr}'ﬂrﬁl_m
smoking, and poor
ona ferry or in the jetty.

ity is or is not n use,
Canarc o outside materials, or imm-:ausuhnrm;cuﬂ, Wiring on ferries

hnuuk::ping-:-f-muking is 3 common cause of fires, whether
Electrical fires are also “ommon, and ¢an occur whether the j

. ¢anbecome ¢xposed due to the constant movement of the ferry in the water 3 well a5
the corrosive peoperties of the damp sea air. Lmproperly sized fsses or circuf breakers -
. can also ciuse Wiring 1o arc to another material, Overloading electrical sockets and

accidents with light bulbs may also cayse electrical fires on fecries,

€) Firtihjmicum :

Smokingals®causes firein p.ublil; arealikethe restaurants, waitingroom, commontoj

]




hazards that are inherent to the process and/or plant and then foeys on the evaluation of
the events, which could be associated ‘with hazards, In hazird identification and
" quantification of probability of Qccurrence ¢ is assumed that the plant will perform as
designed in the absence of uninfended events (companent and material failures, human
©Irors, extermal event, process I..'LI'IJIU'}QWI'I]}. which may affect the planYprocess behavips,

Edible oil is |esg hazasdous in nature by even edible oil storage m-' I_umflin; may result
in various incidences during clenning and mBintenance of the fine ae d storage vessel.

The proposed praject has risk potential of toxic and flammable ctiemicals, For Hazard
identification, Maximum Credib)s Accident (MCA) scensrios havs been assessed. The
maximum credible accldent has been characterized ag an accident with n maximum
ﬁrﬁagn potential and the occurrence of which is most probab|e, .

: I‘REAMBLE . _
During the burning of edjble 0il, the maximom theeat zane (Lethal & 2nd degree buarn)

extends to a distance of 100m, Informalion avatlable in the literatye. regarding exposure
versus damnges is given below;- :

ko

| D o 2 Ry dip PR AR
Damnges {he process Equipments 100 =% Lethality in  oge
. e i  minute, 0.1% in 10 seconds
250 _ Minimum energy 1o Ignite waod up IEIEE';E;'i:y inTminuu:.
on indefinitely long exposure Significant infury in Jp
: _ meconds Via N
125 Minimum enerey to ignite the I minute: First degres burms
combustion materjals in 10 seconc’s, ot
9.5 e Pain threshcld reacheq alter |
10 seconds: 11 degree burns
ofter 20 soc i
4.0 = Causes pair if duration jg

! longer than 20 seconds: But

o

T e b

=
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parking lot and public
circuitorexposed Wiring,

parks, Electrical fires are common in restoirants due to shost

) Other chnses ~calamity

* Fires in the jetty are potentially calamitoys, Fires
materials, especially hydrocarbons from ferrys an

Passing through the Jetty can be hazardous and my
oranother incident, Fireg may nlso ignite when the

May cause the spread of hazardous
d storage tanks, The types of ferry
¥ beindanger of 'Hing'duringu fire
fesrys are not beiny operated or even

v welding, and CATgO stowage. If she fise| tanks arw
ita inside the terminal if the fie| beyiins 1o leak on the

ier or light the actunl fuel storage tan': gnd ;:nhs:u a fire.

'l] I'r-.w_-enl.‘iun l'nr.l:ltyﬂh )

©. Fire fighting System to be set up and {he Jenty shall

Q

o

have its wn independent
fire fighting Armngements. Shall manintain the f

e main pressula 7 ke,
Identify smoking zone areas on the jetty nnd

public aren to avgic firedueto smoking,
Enf'ﬂrcing &N inspection program of all glectrica| equipment a regular intervalg
CAn 'prevcnt some fines from occurring. This can he dope br either the _iﬂ::}
management or the fite de partment themsa[yes,

Ensuring that the fuelling Pumips and pipes are safely installed

15 21150 imyportant in
minimizing fires due to ﬁxls..

Another prevention Strategy is (o Tequire

that fire extinguisners be located
Within certain distances of cach

other, or 1o keep other means of fire.
protection equipment jn specific lacationg pf the jetty and publj arca,

Fire tenders to be located at ench berth,

Signage to be pravide notification 1o-the public and staft of‘su:’&liuns that
apply 10 certain areas or facilities within the Jetty and publi, arca. Signage

should be present at specific locations, such as fuelling procedures g lwelling

Ly L

—




SIGMA AIRTECH ENGINEERS

L
L N
L

statior’s, as well s throughout jetty and terminal Signage including “No
Smok ng' signs, fire safety signs, harardous materials storage signs, and

" evacuifion route signs will be present at the jetty.

A n‘lm‘nu‘f activated eleciric fire alarm and an automatic’ fire alarm that is
audible through the jetty and public area is distinguishable from any other
signal will be provided, ' ; :

‘VESSFL / BOAT COLLISION

This sn.x:l'mn provides dota on vessel / boat collision risks. Offshore traffic may
be diflicd into two groups: |

Passing vessels: Ship iraffic which is not related o the installalion being
considered, including merchant vessels, fishing vessels, naval vessels and also
offshoze related traffic Emng to and from other l_nsmtla.lmn: than that being

~ considered.
: F"mltl relgted: Dﬂ”slm related hml't':: which is there to serve the m.staU.mm

being =onsidered, e.g. supply ma:is oil lznkers, work wm:ls
For passing vessels, collision risk is highly Jocation dependent due to vanation
in offshore traffic from one lecation to snother. The Offshore traffic volume

* and faMern ot the specific location should hence be- considered with

consicerable care.

Fin]d.:]uﬁd offshore traffic refers fo those vesscls which are specifically
visiting the installation, and 'is thesefore considered 10 be less dependent of the
JJocaticn of the Installation. The frequency of infield vessel im;;:u:u.- will
d;;pcn'i -on the durations that vessels are alongside, the installation layout,.

eaviroamental conditions, and procedures,

Collis ogs can be divided into {wo groups:

Powerad colllsions (vessel movlng under power towurds the mﬂt.allutmn]

' Driftirg collisions (vessel drifting towards the msta.llajm}

Powerad collisions include navigational/'mancuvering errors (humanftechnical
failures), waich keeping failure, and bad visibility/inefTective radar use, A
drifting vessel Is a vessel that has lost its peopulsion or steernge, or has




experiohced g Progressive fajfure of anchor fines ar towline and

is drifting !
- only under the influence nt‘tﬁvlmnmnul forces,

IMPACTS O OIL SPILLS:

When the il spills in larpe qunrtity, it temporarily affuces the airws' Interaction, ﬂnﬁs
) preventing the entry of oxygen from the stmosphere. The firg set of wgmism:.
nﬁ'amq i the PRONARY producers like phytoplanktan, which sre the hasig of the
marine food chajp. The other free-swimming OTBINEMS such as fi.-f larvae and fish
350 get affected Further, when the ail sinks during the Course of t me, it affects the ;
hl:nlrhic arganisms, Qi) spills can alsgy have 1 serlous economic i vpact ony comsta| }
activities ang Fesources of the sep, : : | |
- Spills close to the shoreling tepd to lave the preatest Immediate jmpace because mare |
diverse ﬂ:-nns.uf' life may Come into contact witl the oil In additon te ceological '
concerns, shoreline spills can affect the 8ir quality, due 1o the hjﬂ:;c:;arbon Eases amd :
stlphisy tompounds present ip the oil, nﬁrl &re 2ls0 a potentjy| fire Fazapg, They will
8150 depress recreational areas, harbours, industries, oom Mercial fishigr grounds.

e
A

.
|y 8

Fl'ling. activities Benerate significant noise in the marine eavironme and can result jn
adverse behaviora| and anditory imnpacrs among biots up 10 tens of kil smetres aw my.

A slow start-up to piling Betivities shoyld pe emploved at the beginning of cach
nnns.m:uu‘-:n Petiod to allow mobile animals 1o remoye themselves from the, unpleasant
stiemuli h&fnm it reaches maximum strength,

CONTINGENCY PLANNING

The risks of the tank and Plpeline failing as 1 sinchure are remote, The Terminals that
. exist in Iim Port Area have beeq there dusing pre-irhd:pu_ndcncc and Weir performanes
have been satisfactory, Mechanicat failures in terms of rupture and n.clld fallures have 7
not been recorded so fir and the risks are negligible. Hawever, shold this arise for | '
some rensons that could he bevond the control of everybady, then 1he oil would be I
" - contained within a reinforced concrets bund wall. The sisks of all tarks failing at the




E = same time wﬂd be safely ignared uniess they are subject to an atisek of raid or an

earthquake o _nigniﬂunl magnitude impacting the loous, This

scenario is quite very
. remole,

Most of the calamities accur in sea, Records from

spillage of oil is frequent, However, since o sea-bascd activities would be carr

ied o,
spillage of 91! is unlikely to arise for the Proposed undertaking, -
i e RISK ASSESSMENT REPORT 0N IMPACTS OF PROPOSED PROJECT ON
oy * THE SURROUNDING ENVIRONMENT ' -
o E ‘Risk Eyaluggion ;
;1 = “The mt_unﬁriofﬂm risks assaciated with the above identified hazards in the facility is
HpAs) % _ dnpn using 78 QRA (Qualitative _Risk Assessment) methad involving the risk malrix,
I : E < The qualitative Approach is a structured and docume ted approach in which observations
£ il 10 several strategic indicative activities are retrieved and the likelihood and consequences
5. E determined used on echnical knowhow, professional judgement angd expericnce.
‘j = Obseevations to the following indicative Sclivalies are sougly,
.'I B :
b -
t




J( Stratification of a

(=) -
:

|l

Identification of
Hazards agninst each
activity

Assessing probability of
Occurrence of |dentifs red '
"Hazards ’

, - Gauging int.en;it;,' of ]

consequences if hazards J
occur

T
Drawing mitigation
mensures lo Act againse
eonseglences
The evaluation of risk probability (I") is givenaratingof 1t 5ie rare te "

“of risk or a score is evaluated as,

Risk = Probability () x Consequence ()




A GST@ IS % EXTRE .,

: Within 10ta 15 Days after recelpt of l:nmrn.l!rl:lal canfirmation,

3 A5 00N as Ihngnnd; eave our Boxdown
1TO 15 MYR

Ruk Level and Mitigation measures for dnrlng Operations
e

SNo | Hazardoy Risk Level |
i [ Activity © '._ .
1 1 | Chemical Hazard | Modernte I..:W|I
' " | Risk: Tolerble with

Mitigation/control Measure

. Regular maintenance of all

5 : B v 3 connections and. monitoring of
AR el Ey immediate action the same.
¢ g ey it e * Strict  supervision of alf

activities involving ihe use of -
hazardous substances s wvery

. ; d impartant. :
) @ } ' * Provision for on-site medical
. : ‘ : facility and first aid for medical

emergencies  before  further
treatment, like Medical support
and ambulance

*o e ] (R T P . B * Material Safety Data Sheets
0 ‘ --.. ;! A . S ‘ - . : (MSDS) “of all hazardous
S [ S substances to be well distributed |
: and displayed furnwﬂmnnssmd |
knowledge in lmndhng such |
substances

S R By B S Ry *  SoPs for handling of chemicals
A Sl : B * Mandatory ue of personal
ot . e protective equipment (PPE),
All installations will be_safely |

wd, built, maintained,
modificd and operated

2 hﬁchmﬁcn_vdper High Level Risk: .
" | atiopal Hazard Unacceptable & to be
. eliminated,

- A - SR i * lIntegrated  waming  system
Y : R BT : s wcluding public address system |
7or o R Sy e 1o ensure working persoancl are




Arcas.

« Mandatory use of persondl
protective equipment (PPE).

Electrical Hazard

Low Level Risk:
Acoeptable with
immedinte action.

» Substations will be quul-r.d_.
» Regular maintenance of the sub-

stations, wiring and monitoring |

of the samo

» Strict supervision of all day-to-
doy octivities is very imporiant
o prevent  any. .Lu‘:ll::ward

ingident.

3 it ;
it 2 ' ; o Proper carthing to discharge |

static electric charge.

Fire/Explosion
Hazard

[ eliminated.

High Level Risk:
Unacceplable & 10 be

» The comprehensive fire fighting
sysiemn of the facility will be as
per CFEES for t;ffttlj'r'ﬂ in
climinating any conscquential |

risk.

Hozard fron.
MNatural

Eq.lamllius

Modernte Level
Risk: Tolerable with

immediaie nction

« All installations will be safely
designed, built, maintained,

modified and operated in|

accordance  with  applicable




timely alerte:l before testing and
after testing,

Remote upclgh}_ns'm make sure
personnel are at & safe distance
from wirches, bollards,
capstans *vhile np:.-ratiﬁg
machinerjes. _ -

Soft stop o wariable buffer
safeguard  options  will be
considered o cut down an risks

to personnel fiom cranes.

Cranes and s1spended loads to
be graunded,

Regular :r:um&ur]ng'uf site and
coordinated st pervision is very
instrumental i3 eliminating all
probable risks. :
Efficient control and civil teams
will be deploved for overall
monitoring  and coordination
through CCTVs apd other |
technalogy.

Provizion foe on-site” medical |-

facility and first aid 1o aid o
medical  eme@encies  before
further treatment. Availability
of 24x7 medi-al officer and
ambulance is a jaust.

Timely tmining to al] workess
and staff in the'r specific work

S — ]




- RISK CALCULATION PROCESS |

Risk assessment iy performed according to the process shown, in
the shortest stopping distance any turnin

B topping distance are gnleulsted. The risk

below Figure, First,.

i

S ST YOF X 21 15 Then ool

uluted wsing the two stopping distances, and that for a
e relevant conditions, Second, the averla

P between the
Jetty is caloulated. Finally,

collisicns between the ship
mg the size of the overlnpping risk ased aren

risk based areas of the ship and
and Jetty are predicted by assess

Caleulate the Shortest Caleulate the Turnlng |
Stopping Distance :
I

Stepring Distance
TE——c

S
: -
Calculate the sk Calculate the Rk
Assessment Area of Ship Assessmant Area ! Jetty

- . _I

I___“ —_—

Approaching Ships '|
' Caladate ,
the Ovedapaing Area I .
' | Pazsing Ships
B : S
Ritk Assesmpnt

_______:}

—

—

Ceduston of Hesulls [—J

—

Flg: Rivk Caleulatiq B Process

Uccupational health and snfely issucs during

the construction of
those of most large

infrasteucture and indust
<ontrol, These jssues include, among athers,

Jetty are comman 1o
rial facilities and their Prevention apgd
“xpasure to dust and haz.rdous muterinls

that may be present in censiruction malerials, harardous materials ir ather building

components (e,g. MErCury in electrial equipment), and physical hazards associnted




Lo with ‘u'ﬁ use ¢ f Ix_(:m.ly equipment, of the use of explasives,
Spml‘i_l; occupational health and safety isues
include the following:

® ' Physical bu';*.nrda

relevant to Jeity operations primarily

: = Chemical hazards
_' : * Conlined spaoes
g! 2aes b - Physical Hazurds
"-',. BEYT * The main sources of physical hxzards ot jectics are associated with Jetty opesation
:: A ., and use of associated machinery and vehicles, Seprration of people from vehicles \I
Rt 1 and maki

vehicle passapeways one-way, to the extent practical

: ocating reans of access t0 cnsure suspended loads do not pass overhead, to the
e extent pratical

3 1 _ Constructing the surface of Jetly areas 1o be: of adequate strength to support the
Ry - heaviest e.cpected koads; level, or with only a slight slope; free from holes, cracks,

depressions, unnecessary curbs, or other ralsed objects: contineous; and skid
resistant | -

Bt - -+ » Providing safe access arrangemente suitable for the sizes and types of vessels
1 Pt ~ calling at their facilities. These nccess armngements should include guard rails
S e 3 '

=

and / or properly securcd safety nets to provent workers from falling into the
water betwgen the ship's side and the adjacent quay

Avoiding nlacing cargo on, or allowing passage of vehicles over, zny hatch cover

l-' ;-' : . ]

;l"' Rl » As fur a5 5 reasondbly practicable, preventing workers from working in the part
e - of o hold where a trimming machine or grab 15 operational o Inspecting and

1 8S o _approving :ﬂl_ﬁl'mg,s. before use

‘:r s - = Equipping. lilling appliances with means of emergency escape from the 4:.[.rh==r’s

H S cabin and ¢ safe means for the removal of an injured or 1l driver. Risk of free fall

: of materinls should be minimized by installing telescoping arm loaders a.mi__
5 LA COnVEYOrs: .
e e Materials Landling operations should follow a simple, linear layout to reduce the




—

need for multiple transfee points.

Chemical Hazards )

Jetty workers may be exposed to chemicl hazards especially if “heir work entails
direct contact with fuels or chemicals, or depending on the nature of jetty activities.
Work v;rilh fuels may present a risk of exposure to volatile erganic compounds (VOC)
vin inhalation or skin contact during normal use or in the cpse of spi'ls. '
Nolse ¥

Noise sources in Jetties may include DG operations, including vehicular traffic, and

" boats, In order to evaluate the impacts of proposed project on the | zalth of waorkers,

bascline health studies will be carried out on every worker before joining their duties.

- RISKREDUCTION MEASURES;

Safety Measures to be implemented during construction phase ' _
© The contractor shall adhere to safe construction practic:, guard ngainst
Haé;.rdnus and unsafe working conditions and follow all safety precautions for

_ prevention of injury or accidents and snfeguarding life and property.

.0 The contractor shall fusther comply with any instruction issyed by the Safety
Officials in regards to safety which may refate to temporary, enabling or
permanent works, working of tools, plants, machineries, equipments, means of
access or any other aspect. The contractor shall provide 2PE's (Personal
Profective Equipments) as well as job specific PPE's, all as per requirement
and as directed by the Engineer.

o All safety rules shall be strictty followed while working on live electrical
systems or installations as stipulated in the refevant snfety :L‘dcﬁ .

© All mechanical hoisting and hauling devices and cquipment required for
execution of the work, inchuding their attachments, cor truction tools,
machineries .and equipments shall be of adequate capacity and shall comply
with relevant safety codes. All the companents shall be ir good working
condition and shall be checked frequently to ensure that no defect/breakage has

2]

)

s Y-

l .
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-

“helmess, etc. 10 he oF

©  The contractor <41 adop:

- PrOYertion of Lyjuy “ctidents an

: L
deathto Mur.pe; .,
© Labouw: S’ =k rom efg,

developed,
Durinz work on Jetty project Incr;:hn. the nrens of work must be clearly marked

with rod flags nad prominent red lamps (at night) to prevent any danger to
workowen engnged at site or to ships berthing at the Jeltjes,

During work s ight, the Eﬁqtmﬂnr shall deploy halogen lamps/ other

ainctr_gr:al lsnps at the fequised spots 1o ensure th ore hadtqua}m illumnination for
bazard-free work., : ' '

The Contracior siia]) 50 surround vulnerable areas of an-going works with old

- rubbet tyres g 4 precy ukan against accidental collision and damape,
High uality welkshemhed caples o

all be used for all temporacy elcctrical
work@\ll electrical Installations shall be prounded and well protected,

All u::mu-'ius SUch a8 weiding leads, electrode halders,
high quality ang should be wel maintained and
checkud,
all the above safety fieasures at his own cost,
The contracior sy adhere to. safe construction pracice, guard agningg
hazaraous wagd oo, -.n..-iing conditions and follow al) safety Precautivns for
' cidensy od safeguarding life ang property, In case
any n{cid:nb‘m:uwn. dincident  ogeyrg during -.-,.xm:utiﬂn of the ﬂwk, the
Contri ctor shial| . ~lely responsible fge such incident,
At all times duriyr “Kecution of he Project, the contragtor shall provide ang
m Mo at site o) Wrreszary freed
mask ia proper condition,

Marine Enyiinn Riik, Mo ~1Mige is caused to plants and vcgémiqm

redd for execution of the Project praper,
The wuek sha| 1 J

ﬂﬁuﬁ;ls toaftect o .

unless the s, - {

Iute iiny soiree of water / lang / aje Surrounding the work
ey the quality o¢ appearance thereof or Calse injury or

+tei Flora & Faupg, animal and plant |jfe.

shall be maintineq in & clean and hygienic

22

welding gloves apd

aild measuzes including UXygen cylinder and _

-

.

ki
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condition throughout the period of their 1« and ¢ 1t effluents of the labour

hutmentshall haveto bedigposed offenital:l..

Stringent work permit system to be implor tfely ‘ wnrﬁuﬂnn
|
8
i

= I

e
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