RISK ASSESSMENT

A summarized list of environmental risk potential for the likely
events is presented in Table 1 as per the above stated Risk rating.

TABLE 1 - ENVIRONMENTAL RISK POTENTIAL EVALUATION

Nature of | Risk Ranking
Event hazard L S RP Mitigation Measures
Fire at coal Fire 4 3 12 |- Fire fighting system with alarm
stockyard - Awareness/training of personnel
with emergency preparedness plan
- Assembly points with adequate
signages
By product gas F1r§ s 4 121 Fire fighting system with alarm -
leaks from the Toxic ;
. . - CO detector with hooter
pipe line/valves
Leakage/spillage | Corrosive 2 3 6 |- Dyke/embankment around Bulk
of acids/alkalis storage area
- Concrete flooring
- Provision of acid resistant PPE to
Personnel working around the area
Leakage/rupture Toxic 2 4 8 |- Dyke/embankment around Bulk
in the various Fire storage area
product storage - Emergency Collection tanks
tanks in Coal provided to minimize potential
Tar & Benzol impacts of leaks/spills
Refining Units - Provision of spill management kits
online
- Hazards signage along with MSDS at
convenient location
Failure of Health 1 3 3 |- Alarm system
Fume/Dust hazards - Automatic tripping
Extraction
System
Emission of Toxic 3 2 6 |- Adoption of Control measures to
VOC, dioxin & (Health keep emission within norms
furan hazards)
Handling & Fire 3 4 12 |- Fire fighting system with alarm
leakage of fuel - Isolated storage location & strict
gases like adherence to guidelines around the
propane, LPG location
Catastrophic Fire 3 ) - Proper emergency preparedness plan
rupture of Toxic and awareness/training of personnel
fuel/byproduct
gas storage
Accidental Toxic 4 4 - Provision for water sprinkling/spray
release of to absorb released ammonia
ammonia from - Provision of garland drain to prevent
storage tank accidental discharge of ammonia
ligquor
Release of Toxic 3 3 9 |- Provision of catch pit to arrest the
untreated accidental release
wastewater
Contamination Toxic 2 3 6 |- Strict adherence to management
by hazardous measures
waste




Nature of | Risk Ranking |
Event hazard L S RP Mitigation Measures

Hazardous waste storage location to
be lined by suitable liner to avoid
contamination of soil/groundwater
Monitoring to check seepage of
wastes into soil/groundwater

Occurrence of Fire 2 3 6 Fire alarm & Foam based Fire

fire due to static fighting system

electricity/electr

ic spark

Accidental Fire 2 4 8 PPE’s for personnel working in the

discharge of area

hydraulic oil Pit to be provided to contain the oil

under pressure leakage

Splashing of Corrosive 2 5 10 Administrative controls to prevent

molten metal presence of personnel inside liquid

and slag steel/slag handling area

- Fire fighting system in the
concerned area
- Heat resistant jackets/apron for

personnel working near the
concerned area

Workplace Health 3 3 9 |- Proper workplace maintenance with

hazards like hazards respect to illumination, ventilation

confined space, etc in adherence with latest norms.

working with - Strict adherence to safe work

improper tools, practices

poor illumine-

tion, poor

ventilation, etc

Non Health 3 4 12 |- Strict adherence to safe work

conformance to hazards practices

safe working

practices

including usage

of PPEs

Note: This assessment is based from the past experience in the operation of similar installations

and best practicable designs for the proposed Project. The present risk potential
evaluation is primarily based on human errors or faulty operation or failure of the control
systems.)

From the Table 1, it is seen that most of the events have low to
moderate risk potential except the catastrophic rupture gas holders and
accidental release of ammonia which has higher risk potential. Therefore,
consequence modeling for catastrophic failure of Gas holders and leakage from
ammonia storage has been carried out using DNV Phast Lite 7.1 to quantify the

radial extent of the impact from this potential event.

For BF and LD gas holders, toxic exposure due to catastrophic

failure of gas holders has been considered due to relatively high concentration



of Carbon monoxide gas in BF and LD gas. For Coke oven gas holder, heat
radiation from ignition of leaked gas from failure scenario has been considered

due to its relatively high concentration of hydrogen and methane.

Fig. 1 shows the maximum concentration footprint of leaked gas
from catastrophic rupture of the BF gas holder. The concentration of interest
(151.5 ppm) corresponding to the STEL value of BF gas extends up to a maximum

distance of around 154 m downwind.
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FIG. 1 - MAXIMUM CONCENTRATION FOOTPRINT FOR BF GAS HOLDER

Fig. 2 shows the maximum concentration footprint of leaked gas
from catastrophic rupture of the LD gas holder. The concentration of interest
(555 ppm) corresponding to the STEL value of LD gas extends up to a maximum

distance of around 103 m downwind.
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FIG. 2 - MAXIMUM CONCENTRATION FOOTPRINT FOR LD GAS HOLDER

Fig. 3 shows the intensity radius for fireball arising due to
catastrophic rupture of the CO gas holder. Two radiation levels of interest have
been plotted and as observed, the 4 kW/m?2 (pain threshold) radiation level
extends up to about 290 m distance and the 12.5 kW/m?2 (first degree burns)
radiation level extends up to about 100 m distance.
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FIG. 3 - FIREBALL INTENSITY RADIUS FOR CO GAS HOLDER



Fig. 4 shows the maximum concentration footprint of leaked
ammonia gas due to leakage from ammonia storage tank. The concentration of

interest (35 ppm) corresponding to the STEL value of Ammonia extends up to a

maximum distance of around 620 m downwind.

Maximum Concentration Footprint
Leak

20 T I T
et — Category 5/D @ 35 ppm
Bfnsasesas Eagek
20 e
£ /__/
£, A
=
3 \_\
S i
20 /
\ /
\\‘_’_/
-40
-50 0 50 100 150 200 250 300 350 400 450 500 550 600 650

Distance Downwind [m]

FIG. 4 - DISPERSION RADIUS OF AMMONIA



