
Disclosure on Iron Ore mine tailings Ponds/dams:

The table below should be read in conjunction with attached annexures.

1. "Tailings Dam" 
Name/ identifier

2. Location 3. Ownership 4. Status 5. Date of 
initial 
operation

6. Is the Dam 
currently 
operated or 
closed as per 
currently 
approved 
design? 

7. Raising 
method 

8. Current 
Maximum 
Height 
(approx.)

9. Current 
Tailings 
Storage 
Impoundmen
t Volume 

10. Planned 
Tailings 
Storage 
Impoundme
nt Volume in 
5 years 

11.Most recent Independent 
Expert Review

12. Do you have full 
and complete 
relevant engineering 
records including 
design, construction, 
operation, 
maintenance and/or 
closure. 

13. What is 
your hazard 
categorisation 
of this facility, 
based on 
consequence 
of failure?

14. What guideline 
do you follow for 
the classification 
system? 

15. Has this facility, at any point in 
its history, failed to be confirmed or 
certified as stable, or experienced 
notable stability concerns, as 
identified by an independent 
engineer (even if later certified as 
stable by the same or a different 
firm). 

16. Do you have 
internal/in house 
engineering 
specialist 
oversight of this 
facility? Or do you 
have external 
engineering 
support for this 
purpose? 

17. Has a formal analysis of 
the downstream impact on 
communities, ecosystems 
and critical infrastructure in 
the event of catastrophic 
failure been undertaken 
and to reflect final 
conditions? If so, when did 
this assessment take place? 

18. Is there a) a 
closure plan in 
place for this 
dam, and b) 
does it include 
long term 
monitoring?

19. Have you, or do 
you plan to assess 
your tailings 
facilities against 
the impact of more 
regular extreme 
weather events as 
a result of climate 
change, e.g. over 
the next two 
years?

20. Any other relevant information and 
supporting documentation.  

Please state if you have omitted any 
other exposure to tailings facilities 
through any joint ventures you may 
have.
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Please identify every 
tailings storage 
facility and identify if 
there are multiple 
dams (saddle or 
secondary dams) 
within that facility. 
Please provide 
details of these 
within question 20.

Please provide 
Long/Lat 
coordinates

Please specify: 
Owned and 
Operated, 
Subsidiary, JV, 
NOJV, as of 
March 2019

Please specify: Active, 
Inactive/Care and 
Maintenance, Closed etc.
We take closed to mean: a 
closure plan was developed 
and approved by the 
relevant local government 
agency, and key 
stakeholders were involved 
in its development; a closed 
facility means the noted 
approved closure plan was 
fully implemented or the 
closure plan is in the 
process of being 
implemented. A facility that 
is inactive or under C&M is 
not considered closed until 
such time a closure plan has 
been implemented.

(date) Yes/No. If 
'No', more 
information 
can be 
provided in 
the answer to 
Q20

Note: Upstream, 
Centerline, 
Modified 
Centreline, 
Downstream, 
Landform, Other.

Note: Please 
disclose in 
metres

Note: in 
Million CuM

Note: in 
Million CuM

(date) For this question we take 
‘Independent’ to mean a suitably 
qualified individual or team, 
external to the Operation, that 
does not direct the design or 
construction work for that facility.

(Yes or No) We take 
the word “relevant” 
here to mean that 
you have all 
necessary documents 
to make an informed 
and substantiated 
decision on the safety 
of the dam, be it an 
old facility, or an 
acquisition, or legacy 
site. More 
information can be 
provided in your 
answer to Q20

(Yes or No) We note that this will 
depend on factors including local 
legislation that are not necessarily 
tied to best practice. As such, and 
because remedial action may have 
been taken, a “Yes” answer may not 
indicate heightened risk.
Stability concerns might include toe 
seepage, dam movement, 
overtopping, spillway failure, piping 
etc. If yes, have appropriately 
designed and reviewed mitigation 
actions been implemented?
We also note that this question does 
not bear upon the appropriateness of 
the criteria, but rather the 
stewardship levels of the facility or 
the dam. Additional 
comments/information may be 
supplied in your answer to Q20.

Note: Answers may 
be "Both".

Note: Please answer 'yes' or 
'no', and if 'yes', provide a 
date.

Please answer 
both parts of 
this question 
(e.g. Yes and 
Yes)

(Yes or No) Note: this may include links to annual 
report disclosures, further information in 
the public domain, guidelines or reports 
etc.

Noamundi
1. Chirubera N  22⁰7'25"

E 85⁰28'48"
Closed 1967 Yes Upstream 1.5m 3.79 3.79 Yes RIII

2. Western Pit N 22⁰8'00"
E 85⁰29'06"

Inactive 2002 Yes Upstream 48m* 4.82 4.82 Yes** RIII

3. CWS N 22⁰8'53"
E 85⁰29'00"

Inactive 1978 Yes Upstream 34m* 3.63 3.63 Yes** RIII

4. Hill 5 (in pit) N 22⁰7'58"
E 85⁰29'42"

Active May'18 Yes Not applicable 36m 0.2 4.02 Yes RIV

1. Magazine N 22⁰1'25"
E 85⁰26'16"

Inactive 1995 Yes Upstream 35m* 1.76 1.76 Yes RIII

2. Jharan N 22⁰1'30"
E 85⁰26'44"

Inactive 2000 Yes Upstream 42m 3.76 3.76 Yes** RIII

3. Manorama N 22⁰2'10"
E 85⁰26'34"

Inactive 2010 Yes Centerline 40m 1.11 1.11 Yes RIII

4. New in-pit dam N 22⁰0'10"
E 85⁰26'18"

Active Jun'19 Yes Not applicable 28m 0.19 4.45 Yes RIV

*These dams 
have 
undergone 
height raising 
in past.

**Original drawing 
are not available, 
however, drawings of 
subsequent height 
raising done are 
available.

All filled up & 
inactive dams  
classified as 
RIII; inpit dams 
are classified 
as RIV.

Joda

No  Yes                                                              
In case of prolonged 
rains; we have 
sufficient 
dewatering facility 
to pump out the 
accumulated water.

The design relies on the following 
international standards for design of tailing 
dams:
Tailings Dam Design – Technical Bulletin 
No 30; December 1995 Issued by 
Controller-General, Indian Bureau of 
Mines, Nagpur; Ministry of Mines, 
Government of India 
Design and Evaluation of Tailings Dam, 
August 1994 (EPA 530-R-94-038) – U.S. 
Environmental Protection Agency
Guidelines published by International 
Commission on Large Dams (ICOLD) and 
Australian National Committee on Large 
Dams (ANCOLD)
Federal Guidelines for Dam safety (April 
2004) – Federal Emergency Management 
Agency (FEMA), USA

in-pit slime dam, design was done 
by M/s Tata Consulting Engineer 
(TCE), which are independently 
reviewed by WAPCOS (Water & 
Power Consulting Services India 
Ltd), Govt. of India Undertaking.  
Date: 20/03/2018.

All dams are 
owned and 
operated by 

Tata steel

CWS &Hill-5, design was done by 
M/s Tata Consulting Engineer 
(TCE), which are independently 
reviewed by WAPCOS (Water & 
Power Consulting Services India 
Ltd), Govt. of India Undertaking. 
Date:07/07/2017 for CWS Dam 
and 08/05/2017 for Hill-5 in-pit 
Slime dam

Process Manual for 
EHS Risk 
Management (Tata 
Steel Internal 
Document to 
establish a process 
to identify Health, 
Safety & 
Environment related 
Risk and to Reduce 
the same to as low 
as reasonably 
practicable level)-
Doc Name: 
EHS/Works/612 
Effective date:1st 
May'2019
(Annexure I)

Both                                                  
we have specialists 
in  engineering 
division to look into 
the facility. We 
also engage  
external 
independent 
consultants  for 
inspection

The slimes are now being 
disposed in in- pit slime 
dams. The likelihood of 
community impact for inpit 
slime dams is negligible and 
other dams are not in use 
now.                                              
The stability of all the slime 
dam has been checked by 
the engineering team of TSL 
in  the period Jan19 - Jun 19 .    

Yes, Closure of 
Tailing Dams is 
part of  mine 
closure plans 
and is  approved  
by Indian 
Beaureu of 
Mines

Overview:
a) The slime dams are situated at our operational areas mainly at Noamundi Iron Mine (NIM), State Jharkhand and at Joda East Iron Mine(JEIM) State Odisha, India. The development and design of the slime dams’ embankment are done after investigating the geo tech parameters, hydrological studies, the subsoil conditions and analysis of its stability. During the active discharge of the slime, the stability parameters are regularly monitored like 
settlement, deformation and pore pressure. The dam is also inspected by independent consultant M/s Tata Consulting Engineer(TCE) and corrective actions, if any, are taken based on their recommendations.

b) All tailing dams at our Noamundi & Joda East Iron Mines have been reviewed by experts from our Engineering & Projects department and found to be safe. Additionally, the following decisions have been taken to make the operation safe in the future as well - (i) Going forward, it has been decided to utilize the already mined out area as In-pit slime dam i.e. an inactive mine pit where all mining activities have already been completed and 
selected to use as a slime dam with sufficient capacity. Accordingly, at Noamundi Iron Mine, Hill-5 In-pit slime dam with capacity 4.96 MCum has already been created and operations have also been started. At Joda East Iron Mine, a new in-pit slime dam has been created with 4.45 MCum capacity and will be operated form July'2019. In case, there is a requirement in future to increase the capacity of the dam, the height raising will be done 
either by downstream or centreline method. (ii) Besides regular monitoring of the stability of the dams, it has now been proposed to engage an expert agency, as one-time measure, for conducting geophysical & geotechnical tests of embankments to ascertain the stability of these dams. Moreover, it is further proposed to use GPS/Laser/Drone based system for getting real time data on deformation and other parameters of dam structures. 



Annexure I: EHS Risk Management  
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1.1 Purpose: 

(i) To establish, implement and maintain procedure to identify the ongoing 

Environment aspect, Health & Safety (both Occupational Safety & Process Safety) 

hazards, the assessment of associated risks and the implementation of necessary 

control measures for all routine and non-routine activities, activities of all personnel 

having access to the workplace (including subcontractors and visitors) and also for 

the facilities at the workplace, whether provided by the organization or others.  

(ii) To keep this information up to-date. 

(iii) To ensure that the risks and determined controls are considered while setting EHS 

objectives, determining the operational control and other elements of EHS 

Management System. 

(iv) The purpose of procedure is to establish a process to identify Health, Safety& 

Environment related Risks and to reduce the same to As Low As Reasonably 

Practicable (ALARP) level. 

 

1.2 System Guidelines:  

1.2.1 TSL EHS Risk Management Process and framework 
This document intent to serve as a basis for guidelines, competence requirements & code 

of practices (standard / procedures) to support those who are accountable and responsible 

for implementation of EHS Risk Management Framework. In the context of TSL (I&SEA), 

EHS risk management framework follows a five-steps process comprising of policies, 

processes, tools, reports and the governance structure to help the organization in managing 

all the EHS related risks. The framework in terms of Inputs, Process & Outputs is displayed 

in Fig No -1 

 

Fig – 1: Five Step of EHS Process 

Establish Context
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https://eu001-sp.shell.com/sites/AAAAA8432/CF/Lists/L02/Item/displayifs.aspx?ID=214
https://eu001-sp.shell.com/sites/AAAAA8432/CF/Lists/L02/Item/displayifs.aspx?ID=20
https://eu001-sp.shell.com/sites/AAAAA8432/CF/Lists/L02/Item/displayifs.aspx?ID=20
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1.2.2 Establish context 

Setting up a right context is of utmost importance for a well guided risk identification 

process. Following should be considered by team for identification of hazards in 

respective area 

 All regular & Non-Regular jobs 

 Activities of all personnel having access to the workplace (including 

subcontractors and visitors) 

 Services/ Infrastructure/ Equipment/ Materials/ Substances/ Physical Conditions / 

Human Factors /Social Factors related to above jobs 

 Design of work place, processes, machinery/equipment, operating procedures  

 Occupational and Process related hazards 

 

1.2.3 Hazard & Consequence Identification 

Hazard identification is carried out with a team of people knowledgeable in the process 

or activity under consideration, the hazards associated with the activity or process, the 

Potential Consequences and likelihoods with respect to People, Asset, Community, 

Environment (P,A,C,E). Hazards, consequences and likelihoods are identified based on 

the experience of the assembled team and using existing procedures (HIRA & PHA). 

 

Personnel who are involved in identifying the hazard & assessing risks using the risk 

matrix must be trained & certified by the competent agency (Central Safety Team/ 

consultant / certified trainer by central safety department) on Risk Matrix modules. 

An example of the membership of a Hazard & risk Identification team: A Facilitator, 

knowledgeable in the hazard identification & risk assessment process and experts in the 

following areas: 

 Harm to People / community– Operations representative familiar with activity or 

process in consideration & Health & Safety professional. 

 Damage to Assets – Engineering, Maintenance representative 

 Harm to Environment – Representative from Environment management  

 

Members with direct experience at the site or specific business experience should be 

included in the discussion for insight on relevant hazards and effects. 

 

Hazard & consequence (Impact) identification methodology 

Hazards identification is the act of recognizing the failure conditions or threats (Safety 

Events) which could lead to undesirable events and defining the characteristics of theses 

undesirable events in terms of their likelihood and potential consequences.  Some of 

the hazard & risk identification methodologies are listed below which can be used as 

per its applicability, type of process, and availability of the resources   

 HIRA format 

 HAZOP 
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 Event tree Analysis 

 What If / Checklist    

  FMEA     

Incident Investigation & Audit / Inspection can be referred in order to identify some 

potential hazards associated with a process. 

 

Standard format shall be used for hazard identification & risk assessment. An example 

of EHS hazard related to occupational safety is shown below for refence in Fig:2. (Form 

Form # EHSMSM/WORKS/612/4001) 

 

 

Fig – 2: Example of Occupational Hazard Identification 
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1. SOP ( PPE/WPS) for M/c Operation-
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For Process hazard, HAZOP/ What if/ FMEA or other such techniques shall be used. 

An example of HAZOP study (Form # PSRM / PHA / PHR / 002) is shown below in 

Fig: 3 for refence 

Fig – 3: Example of Process Hazard identification (HAZOP Study) 
 

Hazard identification should be a continuous process and the document should 

incorporate learning from incidences taking place inside the works & within the 

industries having similar processes. 

 

However, as a formal process hazard & risk identification document should be reviewed 

every three years. Additional risks may be added as deemed necessary. In case risks are 

dropped, it’s important to record them with valid reasons. 

 

1.2.4 Risk Assessment & Evaluation 

All the risks, associated with the identified hazards, should be assessed for “Maximum 

Credible” scenarios using the Risk Assessment Matrix. 

This would enable classification of risks and developing management strategy 

appropriate for the different category of risks.  

 

Description of the Risk Assessment Matrix (RAM) 

The RAM is a 5 by 5 matrix that is used for qualitative assessments of risk. (Refer to 

Figure 4.) It is based on the concept of applying experience of events or incidents in the 

past or existing number and types of available safeguards to provide insight in how 

these risks can be managed into the future. 

 The Horizontal axis represents increasing Consequences (Severity levels C1 to C5) 

in terms of harm to people (both Health & Safety), damage to assets, effect on the 

environment and communities (P, A, C, E categories). 

 The vertical axis represents decreasing Likelihood (levels F1 to F5) of the Failure 

frequency of the safeguard. 
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Guideword Deviation Causes Consequences

Impact*

S-Safety

A- Asset

E- Environment

Parameter Safeguards

https://eu001-sp.shell.com/sites/AAAAA8432/CF/Lists/L02/Item/displayifs.aspx?ID=491
https://eu001-sp.shell.com/sites/AAAAA8432/CF/Lists/L02/Item/displayifs.aspx?ID=491
https://eu001-sp.shell.com/sites/AAAAA8432/CF/Lists/L02/Item/displayifs.aspx?ID=382
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 Boxes in the matrix represent levels of Risk, increasing from bottom left to top right 

corner of the matrix. 

 The matrix is divided into Green (Acceptable risk as it is), Blue (Acceptable risk 

ALARP), Yellow (High risk) and Red (Intolerable risk) areas to illustrate the 

increasing level of Risk & these zones are categorised as levels IV, III, II & I 

respectively. 
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F1  

(Almost 

Certain)  

        I 

F2  

(Likely) 
    II     

F3  

(Possible) 
  III       

F4 

 (Un 
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F5 

 ( Rare) 
IV         

 C1 C2 C3 C4 C5 

Consequence 

People 

No injury 

/Local 

Offsite 

Treatment 

Monir 

Injury / 

Health 

Effect 

Major injury 

or Reversible 

health effect 

Single 

Fatal / 

Irreversible 

health 

effect 

Multiple 

Fatality / 

Irreversible 

health effect 

to many 

Asset 
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damage 
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damage 
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damage 

Major 

damage 

Massive 

damage 

Community 
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impact  

Limited 

impact  

Considerable 

impact 

National 

impact  

International 

impact 

Environment 

No Effect / 

Slight 

Effect 

Minor 

Effect 

Moderate 

Effect 

Major 

Effect 

Massive 

Effect 

Fig – 4: EHS Risk Matrix 

 

The Consequence & Likelihood scale in details are defined in Appendix 1. 

 

Use of Risk Matrix 

The starting point for a risk assessment is identifying the hazards with an understanding 

of the context (Hazard, Hazardous Event, Cause, Consequence & Existing Safeguard 

to reduce the hazard / consequence etc.), or a description of the particular incident being 
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considered with an understanding of the actual and potential consequences. The risk 

assessment consists of the following steps. 

  

1. Identify potential consequences: Identify the “Maximum credible” consequences 

that could develop from the hazard under the prevailing conditions. Ask the 

question “What could happen if the controls don’t work or are not in place? ‟, can 

there be fatality / Multiple Fatality. 

 
2. Estimate the Severity of each potential Consequence: For each of the identified 

consequences, assess the Severity (1- 5) in the four consequence categories - 
People, Asset, Community and Environment (P, A, C, E). The severities for the P, 
A, C, E categories are defined in the consequence descriptions in Appendix 1. 

 
3. Estimate the Likelihood: For each of the potential consequences, make an estimate 

of the Likelihood of the Consequence in terms of the Likelihood levels F1 to F5. 
The Likelihood level is judged from past experience, by asking the question “ How 
often in the past has a hazard release resulted in a consequence similar to the one 
that we are considering” ? A consequence will result with the failure of the 
safeguard.  
 
The estimate of Likelihood is based on the Likelihood that the Consequence under 
consideration occurred, not on the Likelihood of the Hazard being released. For 
incidents, this means that when assessing maximum Credible Consequence, the 
Likelihood of the Consequence is what is considered. 
The reliability of the Likelihood estimate, and therefore of the RAM assessment, 
depends to a large extent on the availability of data on previous incidents and on 
the knowledge and experience of the assessors. It is therefore important to maintain 
databases of previous incidents and make them available to people making RAM 
assessments and to have competent people in attendance that are able to cover the 
range of potential Consequences for the specific categories. 
The hazard release scenario or the incident under consideration will often not be 
identical to the previous incidents that are being used to determine Likelihood. Also, 
detailed information on previous incidents outside the Organisation, or even outside 
the Location, may not be readily available. Therefore, a combination of available 
information and judgment from experience has to be applied to make the best 
estimate of the Likelihood level F1 to F5. 
In the absence of any documented historical data, the likelihood of the event is to 
be evaluated based on the failure frequency of the safe guards. Likelihood should 
be calculated based on the number of available safe guards & type of the safeguards 
(Active, passive, administrative). For all Risk II category cases as well as for all the 
C4, C5 cases, the likelihood should be considered based on the failure frequency of 
safeguard. 
 
 

4.  Estimate the RAM risk rating: For each potential Consequence, determine the 
RAM risk rating for each of the applicable P, A, C, E categories in terms of the 
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product of the consequence severity and the likelihood. For the consequence 
category, the severest impact on either of P, A, C or E should be considered for the 
risk rating  

 
5. Classification of Risk: The risks so identified and prioritized must be classified 

into four categories (Risk -I, Risk-II, Risk-III, & Risk- IV) for the purpose of its 
management as shown in Fig :5 

Fig – 5: Risk Prioritization Process 

 

Examples of risk categorization is shown in Fig : 6 & Fig :7 for Occupational hazards 

& Process hazards respectively 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Consequenc
e scale of 1-
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Consequence 
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map based 
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Fig – 6: example of risk evaluation for Occupational Hazards 

 

Job (Routine or Non 

Routine) / Services/ 

Infrastructure/ 

Equipment/ Materials/ 

Substances/ Physical 

Conditions / Human 

Factors/    Social 

Factors 

Activity (Routine or 

Non Routine) / 

Services/ 

Infrastructure/ 

Equipment/ Materials/ 

Substances/ Physical 

Conditions / Human 

Factors/    Social 

Factors 

Hazard  

(Source, 

hazardous 

situation or 

circumstances 

with a potential to 

cause injury & 

illhealth)

Hazardous 

Event    

(Uncertainity)

(Work related 

hazardous event 

or exposure)

Cause

(Likely Cause(s) of 

Hazardous Event )

Consequnce 

(Impact)

People/Ass

et/Environ

ment/Com

munity

Existing Safeguard to reduce the hazard / 

consequnce

Probability of 

Occurance

Consequen

ces
Risk

Collision with moving 

equipment itself

Serious Burn 

Injury / fatality 

People - 

Safety

1. Positive Isolation of cast house M/c ( Drill 

M/c, Mud Gun, Cover Manupulator)

2. SOP for M/c Operation- IBF/CH/SOP/01

3. Down of moving M/c (Multiple selection 

is required to operate)

F5

(F1+F1+F3=F5)

C4

(C4)

III

III

Strumbling while working 

near the open trough area for 

Coke Breeze application

Serious Burn 

Injury / fatality 

People - 

Safety

1. SOP ( PPE/WPS) for M/c Operation-

IBF/CH/SOP/01

2. Checklist based ( IBF/OPN/CH/INSP/02) 

safety precaustions like houskeeping, 

indicative barrication etc

3. 

F5

(F1+F1=F2)
C4

III

I

falling of m/c Operator due 

to wrong operation 

Serious Burn 

Injury / LTI

People - 

Safety

1. Use of FR PPE

2. Authorised & Competent operator ( 

Licenced operator)

F5

(F1+F1=F2)
C3

IV

II

Collision with moving 

equipment itself ( Drill M/c) 

during slag dam sand 

removal

Fatality 
People - 

Safety

1. Trough Cover before skimmer area

2. SOP for M/c Operation

3. Down of moving M/c (Multiple selection 

is required to operate)

F5

(F1+F1+F3=F5)

C4

(C4)

III

III

Collision with moving 

equipment itself during 

removal of extraclay from 

mudgun Nozzel / Temprature 

sampling/Inspection

Fatality 
People - 

Safety

1. Cover Manipulator on trough

2. Control Stop procedure

3. SOP for M/c Operation

4. Down of moving M/c (Multiple selection 

is required to operate)

F3

(F3+F1+F1+F3

=F5)

C4

(C4)

I

III

During Tapping
Liquid hot Metal 

& Slag

Falling a person  

into hot trough

Taking trough into 

service 

Runner Preparation Hot Surface 

Falling a person 

into hot trough 

causing burn 

injury
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Fig – 7: Example of risk evaluation for Process Hazards 

 

 

1.2.5 Risk Mitigation 

Risk mitigation refers to actions/recommendations intended to reduce the probability 

of occurrence or / and reduce the severity of consequence of the risk scenario. 

Appropriate safety measures must be introduced for scenarios where the consequence 

can lead to fatality. After risk has been evaluated, additional safeguards is required to 

reduce a high category risk (Risk -I & Risk -II) to a tolerable risk level (Risk III & IV).  

The team should consider the following hierarchy of risk control while generating 

recommendations for a high-level risk: 

a) Eliminate the hazardous material / Hazard (Substitute) ; 

b) Reduction in inventory of material (Intensification) 

c)  Reduction in energy level i e lesser pressure / temp (Attenuation) 

d) Reduction in operation error (Simplify) 

e) Passive control system 

f) Engineering controls; 

g) Use administrative controls, including operator actions, training, personal protective 

equipment 

 

Methodologies / tools appropriate to evaluate the different category of risks is 

mentioned in the section below 

 

Managing category I Risk (Unmitigated Risk) 

– Conduct Bow Tie & LOPA analysis (wherever applicable)  

– Conduct Consequence Analysis (wherever applicable)  

SEVE

RITY

FREQ

UENC

Y

RISK

Pressure High

High pressure 

inside the 

Naphthalene 

still

1.Malfunctioni

ng of Pressure 

control valve.

Over Pressurization of 

Naphthalene still & condenser 

may cause leakage of naphthalene 

vapor to atmosphere leading to 

vapour cloud explosion which 

will cause single Fatality to 

people nearby.

S

1.  TI - 2635, alarm and operator 

action 

2.  PRV- NOV-50-1814  (condernsar)

3.  Pressure relief valve PRV-NOV-

100-1776 (1.5 kg /cm2, Naphthalene 

still)

C-4 F-3 R-2

Guideword Deviation Causes Consequences

Impact*

S-Safety

A- Asset

E- Environment

Parameter Safeguards

Protected Risk
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– Conduct Job Cycle (wherever applicable)  

– Identify Critical Equipment / Task & manage the same  

– Conduct Barrier Audit 

 

Managing category II Risk (Unmitigated Risk) 

– Conduct Bow Tie & LOPA analysis for fatality cases  (wherever applicable)  

– Conduct Job Cycle Check (wherever applicable) 

– Identify Critical Equipment / Task & manage the same 

– Conduct Barrier Audit 

 

 Above mentioned procedure should be used for People, Asset and Community related 

risks. 

 For Environment related risks, mitigation framework mentioned in Process manual for 

ERM (ERM/TSG/PM/01) should be used. 

 Unmitigated Risk Category I & II must be detailed as per risk register template (Refer 

EHSMS /WORKS/612/4002). Improvement projects taken to implement the given 

recommendations should also be linked with risk register. 

 Once a recommendation is generated, the team should also propose interim measures to 

control the risk till the recommendation is implementation. 

 

Managing category III & IV Risks 

Category III & IV risks should be managed with existing safeguard for continuous 

improvement through effective implementation of EHS system & processes.  
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An example of risk evaluation using Layer of protection analysis (LOPA) and Bow 

Tie for process Hazard is shown in Fig: 8 & Fig: 9 respectively 

Fig- 8: Example of LOPA analysis 

 

Fig-9: Example of Bow Tie Analysis 

 

1.2.6 TSL Risk Ownership, monitor, review and report 

In order to achieve the stated EHS objectives, the company has established three levels 

of risk management responsibilities as: Risk Oversight, Risk Infrastructure & 

Management and Risk Ownership. While the Risk Infrastructure, managed by Central 

Process Safety team, helps designing, implementing & monitoring common EHS risk 

Management frameworks across the organization, the Risk Owners, led by business 

Description

Frequency

(Per Year)

ƒi

Justification Description
Probability

Ƥe

Justificatio

n
Description

Probability

Ƥc
Justification Description PFD Justification

1) Flow Transmitter (FI1.4103) will sense 

low flow < 855 M3/hr  & Blow will be 

stop in auto by auto shut off of Oxygen 

valve and lance will be lifted 

1.00E-02 Annexure 3

2) Lifting of Lance by operator 

intervention by  help of Pneumatic 

Motor if lance hoist drive fails  

1.00E-01
Procedural 

Barrier

Diesel back-up water pump ( Blast 

furnace)
1.00E-01 Annexure 3

1) Flow Transmitter (FI1.4103) will sense 

low flow < 855 M3/hr  & Blow will be 

stop in auto by auto shut off of Oxygen 

valve and lance will be lifted 

1.00E-02 Annexure 3

2) Lifting of Lance by operator 

intervention by  help of Pneumatic 

Motor if lance hoist drive fails  

Same Actuator 

as in case of 1

1) Flow Transmitter (FI1.4103) will sense 

low flow < 855 M3/hr  & Blow will be 

stop in auto by auto shut off of Oxygen 

valve and lance will be lifted 

1.00E-02 Annexure 3

2) Lifting of Lance by operator 

intervention by  help of Pneumatic 

Motor if lance hoist drive fails  

1.00E-01
Procedural 

Barrier

Consequence Description : Low flow of water into hood colling will result in damage of colling tubes and water leakage into the vessel can cause explosion which has potential of single fatality.

Layer of Protection Analysis
(Tata Steel Limited)

Form No:SAFETY/FORMS/PROCESS/ 04  Rev:00 Doc. No. :

Execution Date: Done By: LD2 COE Team

Referances : LD 2 HAZOP for Blowing and Hood Colling/Node4

Hood Cooling line  delivery  valve VW-31 to Inlet to Hood

Consequence Risk Category : C4 Applicable Risk Tolerance Criteria: 3.5 X 10-5

Initiating Event Enabling Event Conditional Modifier Frequency of 

Unmitigated 

Consequence

ƒumc = ƒi x Ƥe x Ƥc

Safeguards

Conclusion :

1. Risk Tolerance Criteria Met ?

2. PFD of Required SIF.

 Occurrence Probability of Scenario after new 

SIF 

∑ ƒmc

Malfunction of Manual 

Delivery Valve VW-31
1.00E-01 (Annexure 2)

Steel 

making is 

in 

progress

0.3
Persence of 

perosnnel
3.00E-02 3.00E-05

Conclusion :

1. Risk Tolerance Criteria Met

2. Additional Required SIF.

Persence of 

perosnnel
1

Operational 

and 

Maintenance 

requirement in 

exposed area

1

Operational 

and 

Maintenance 

requirement in 

exposed area

3.00E-02 3.00E-05

Frequency of Mitigated 

Consequence

ƒmc = ƒumc  x ∏ PFD

 Occurrence 

Probability of 

Scenario 

∑ ƒmc

Persence of 

perosnnel
1 3.00E-03 3.00E-06

Operational 

and 

Maintenance 

requirement in 

exposed area

Rupture of Expansion 

Joint 
1.00E-02 Annequre 2

Steel 

making is 

in 

progress

0.3

Hood Cooling Pump 

failure/ malfunction 
1.00E-01 Annexure 2

Steel 

making is 

in 

progress

0.3
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units & functions, help identify, measure, monitor & report risks as per the defined 

framework. The modus operandi of the EHS risk management functioning is a de-

centralized model, where in the Departmental Chief / HOD, aggregate the top 

departmental risk to be reported to the respective divisional implementation committee 

(DIC) for review & also for resource requirement, if any.  

 

TSL EHS risk Management Oversight, Infrastructure & Ownership functions 

 

Risk Oversight function 

Tata Steel has constituted Governance model for risk ownership as well as for risk 

oversight functions with clear demarcation of roles, responsibilities & authorities as 

described in subsequent sections 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-10: Risk Governance structure  

 

Risk Ownership 

The final ownership of risk tracking & mitigation rests with AICs. The AIC chairman 

accepts & firms the risk register of his/her area through a “sign-off” process and own 

the complete risk register of their unit. This EHS risk register (form No Form # 

EHSMSM/WORKS/612/4002) will be in addition to the ERM risk register being 

maintained by the department. Further granularity is provided on ownership by 

assigning a risk owner for each risk. The risk owner for a risk is usually a senior person, 

the head of the department or so, who can drive & monitor the progress of the 

recommendations & mitigation Plan. The risk owner in turn may further delegate the 

risk control and action plans down the hierarchy to ensure ground level implementation 

of the mitigation action plans. The risk owner also regularly tracks & monitors the 

movement of risks.  

AICs Level

Division Level (DIC) 

Apex Safety Council 

Tata Steel SHE 
Committee

Risk 
Ownership

Risk 
Oversight

Role of Central 

Safety Team: 

Support functions in 

capability & 

competency 

development & 

Framework/ 

procedures/forms 

development” 
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Responsibility of AIC level Risk Owner   

The department is assisted by the central Safety team in capability & competency 

development or for any other clarification related to EHS risk management 

framework. Following responsibility is listed for AIC level Risk Owner (AIC 

Chairman) 

 To identify EHS hazards and risks and carry out risk assessment for all activities 

including contractors working in his / her area of responsibility. 

 To provide awareness for the implementation of EHS risk management in his / her 

department  

 To identify the resource requirement, manage risks effectively for the department 

and arrange for the same with the approval from appropriate authority. 

 To review the performance of EHS & risk register and report the performance to 

Divisional Implementation Committee (DIC). 

 To update and maintain risk register current. 

 Take Ownership & Accountability of all unmitigated Risk -I & Risk-II risks and 

escalate Risk -I & Risk-II which are yet to be mitigated to DIC level. 

  

 

Responsibility of DIC  

 To allocate the resource requirement for the departments to achieve the targeted 

performance and arrange for the same with the approval from appropriate authority 

 To review the performance of EHS risk register of the division & report the 

performance to Apex Safety Council 

 For continued operation at a risk level R-I & R-II& severity level of fatality as per 

the Risk Matrix, the DIC shall be notified and the action plan for implementation 

of risk reduction measures shall be subject to DIC Level endorsements 

 

Responsibility of Apex Safety Council  

 Address cross divisional / cross functional issue for Risk-I or scenarios which can 

result in to multiple fatality   

 Review key risks of the organization time to time and provide recommendations as 

it deems necessary 

 Appraise Tata Steel SHE committee about existence of non-tolerable risk (Risk-I) 

as the need arises 

 

Responsibility of Tata Steel SHE Committee 

 Provide strategic direction to reduce the risk 

 

 

Safeguard for mitigated risk category I & II must be auditable with a set of lead 

indicators related to its healthiness.  
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A sample list of safeguard health lead indicators is shown below: 

  

 

Table no -1: Sample list of Barrier health 

 

 

 

Risk review & reporting: 

Risks scenarios should be continuously tracked & monitored by risk owners to evaluate 

the risk impact and /or likelihood based on the status of its Safeguard health indicators 

as per the structure described in table no 2 

 

 

 

 

 

 

Table no - 2: Risk Review Forums 

 

The risk grid must be regularly evaluated based on the status of the Safeguard health 

and implementation of the mitigation plan. In general, the risk grid must capture the 

Review 

Forum 

Reviewing 

Authority 

Review Agenda Frequency 

AIC Chief  Complete risk register 

 Review of Safeguard health 

indicators status 

 Movement of Heat Map 

Monthly 

DIC VP  Review of Risk I & II of AICs 

 Heat Map 

Quarterly 

Apex Safety 

Council 

CEO & 

MD 
 Review of Risk- I Half Yearly 

TSL SHE 

Committee 

Board 

Directors 

Provide strategic direction to reduce the 

risk 

Yearly 

Sl 

no
Safeguard Item to be checked KPI Target

Review 

frequency
Resp.

SAP Tagging No of Equipment Tagged

Inspection /Maintenance Plan Availability of SMP/SOP

Compliance of Inspection & 

Maintenance Plan
Compliance of Plan

Competency of Employees Competent employee

Red Sop Tagged

JCC JCC conducted

Training on SOP to all concern Competent employee

Audit of Job No of Audits

2
Procedural 

Safeguard

1
Engineering 

Safeguard 

Mitigation Action

Lead Indicator 
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movement of risk depending on the strengthening of safeguards or deterioration in the 

health of the same. 

An example of it is shown in Fig -11 

Fig -11: Example of Heat Map Diagram with movement of Risk 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Impact→ Sl ight   
C1

Minor 
C2

Moderate 
C3

Major
C4

Massive 
C5Likelihood ↓

Almost certain - F1
> 1 to10-1

Risk-II

Likely - F2
10-1 to 10-2

Risk-I

Possible - F3
10-2 to 10-3

Risk-III

Unlikely - F4
10-3 to 10-4

Rare - F5
< 10-5

Risk-IV

1

8

9

7 43

2

6 5

3

5

Movement of Scenario No 3 

from Risk category I to risk 

category III

Scenario No 1 & 4 is in under 

Risk – I category whereas 

Scenario No 7,8&9 is in Risk -II 

category

Scenario No 3 & 5 is in 

Risk – III category and 

Scenario No 2 & 6 is in 

Risk - IV category  
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Appendix 1. 

 

 

Description of the Risk Assessment Matrix (RAM) 

 
People refers to employee and contractor health and safety impacts and community 
safety (e.g. road traffic collisions involving 3rd parties, or third-party fatalities or 
injuries as a result of operational incidents). 
Assets refers to damage to assets with consideration of Consequential Business 
Losses (i.e. include loss of business, loss of product or resulting revenue, and inability 
to do other work which has associated costs or loss of revenue). 

Community refers to people, resources and assets impacted outside of the facility. 

Environment refers to air, water and land impacts both internal and external to the 

facility in question. 

 

L
ik

el
ih

o
o
d

 

F1  

(Almost 

Certain)  

        I 

F2  

(Likely) 
    II     

F3  

(Possible) 
  III       

F4 

 (Un 

Likely) 

          

F5 

 ( Rare) 
IV         

 C1 C2 C3 C4 C5 

Consequence 

People 

No injury 

/Local Offsite 

Treatment 

Monir Injury 

/ Health 

Effect 

Major injury 

or 

Reversible 

health effect 

 

Single Fatal 

/ 

Irreversible 

health 

effect 

 

Multiple 

Fatality / 

Irreversible 

health effect to 

many 

Asset 
Slight 

damage 

Minor 

damage 

Moderate 

damage 

Major 

damage 

Massive 

damage 

Community Slight impact  
Limited 

impact  

Considerable 

impact 

National 

impact  

International 

impact 

Environment 
No Effect / 

Slight Effect 
Minor Effect 

Moderate 

Effect 

Major 

Effect 
Massive Effect 
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1. Consequence Scale 

The Consequence Severity (C1-C5) scales for each P, A, C, E category are not to be 

inferred as equal. In particular, they are not to be used to infer the value of a life. The 

Consequence Severity (C1-C5) scales in the P, A, C, E categories - people, assets, 

community and environment - are defined as follows:  

People 

Level Definition 

C1 No injury or health effect 

No Treatment Case or Local Offsite Treatment 

Essentially no ill health effects. 

C2 Minor injury or health effect 

First Aid Case (Any occupational injury involving one-time treatment / 

medicinal help from a medical professionals) 

Illnesses that result in minor discomfort & irritation or transient effects that are 

reversible after exposure stops. 

C3 Major injury or Reversible health effect 

Singe LTI (occupational injuries which prevent a worker from joining the next 

scheduled shift) or Multiple First Aid  

Illnesses with reversible health effects such as food poisoning, dermatitis, 

Musculoskeletal disorders, Repetitive strain injury etc. 

C4 Single Fatal / Irreversible health effect 

Single fatality or Multiple LTI  

Illnesses with irreversible health effects such as corrosive burns, asbestosis and 

silicosis. 

C5 Multiple Fatality / Irreversible health effect 

More than one Fatality 

Illnesses with irreversible health effects affecting multiple people. 

 

 

Assets 

Level Definition 



DOC. 

TYPE 

EHSMS 

PROCEDURE 

DIVISION Tata Steel Limited, 

Jamshedpur 

EFF. DATE 01-05-2019 

DOC. 

NAME 

EHS/WORKS/612 

TITLE 

EHS Risk 

Management 

 

REVISION 00 

SHEET 18 of 25 

COMP. 

BY 
DCIC SIGNED 

 

 
DATE 

01-05-2019 

AUTH. 

BY 
MR SIGNED 

 

 
DATE 

01-05-2019 

 

C1 Slight damage 

Costs less than Rs 10 Lacs 

C2 Minor damage 

Costs > 10 Lacs to 50 Lacs 

C3 Moderate damage 

Costs  Rs > 50 Lacs to  to 10 Crs 

C4 Major damage 

Costs Rs > 10 Crs to 30 Crs 

C5 Massive damage 

Costs Rs > 30Crs 

When assessing RAM asset consequence, include only direct damage to assets; with  

include Consequential Business Loss 

 

 

 

Community 

Level Definition 

C1 Slight Effect, indicated by: 

 Public awareness may exist, but there is no public concern. 

C2 Limited Impact, indicated by: 

 Limited short-term nuisance 

 Some local public concern. Some local media and/or local political 

attention with potentially adverse aspects for company operations 

C3 Considerable Impact, indicated by: 

 Regional public concern. Extensive adverse attention in local media. 

Slight national media and / or local / regional political attention. Adverse 

stance of local government and / or action groups. 

C4 National Impact, indicated by: 

 National public concern. Extensive adverse attention in the national 

media. Effect on Regional / national policies with potentially restrictive 

measures and/or impact on grant of licenses. Mobilization of action 

groups. 

C5 International Impact, indicated by: 

 International public attention. Extensive adverse attention in international 

media. Effect on National / international policies with potentially severe 

impact on access to new areas, grants of licenses and / or tax legislation. 
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 High level of concern and action(s) by governments and/or by 

international NGOs. 

 

 

 

 

 

 

Environment 

Level Definition 

C1 Slight Effect 

Minor environmental effects due to toxic / nontoxic factors which may be 

contained by Department: recovery takes less than one week 

C2 Minor Effect 

Minor environmental effects due to toxic / nontoxic factors which may be 

contained by Department: recovery takes from one week to less than 1 

month 

C3 Moderate Effect 

Minor environmental effects due to toxic / nontoxic factors which may be 

contained by Department: recovery takes between 1-2 months 

 

C4 Major Effect 

Moderate environmental effects due to toxic / nontoxic factors which may be 

contained by Department: recovery takes >2 up to 4 months 

C5 Massive Effect 

Serious environmental effects due to toxic / nontoxic factors which may be 

contained by Department: recovery takes >4 Month up to 6 months 

*. An Environment risk is considered as red risk (Risk-I), if its related to any 

legal     requirement   

 

 

 

 

 

 

 

2. Likelihood Scale 
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The Likelihood levels are defined in F1 to F5 . The scale of decreasing Likelihood is 

intended to represent a range from Almost Certain to highly Rare . It is expressed in 

terms of frequency of historical events if the record is available. 

 

For all Risk category II cases as well as C4 and C5 potential Consequences, likelihood 

should be evaluate based on the failure frequency of safeguards, taking into 

consideration the number and the type of safe guards provided either to eliminate the  

 cause or to reduce the consequence.  These descriptions are used in every application 

of the Risk matrix so as to promote consistent assessment of Risk. 

 

 

 

 

 

 

 

 

 

The RAM Likelihood scale is qualitative and not quantitative. In case where historical 

incident data is not available, safeguard failure data should be used as per the table 

below.  

 

 

 

Likelihood Based on past data Event Frequency 

Almost 

Certain 

Happens several times in different department of 

Tata Steel in a particular location (TSJ / TSK / 

THTH etc). 

F1  

> 1 to10-1 

 

Likely 

 

Happens at least once in in Tata Steel in a 

particular location (TSJ / TSK / THTH etc). 
F2  

10-1 to 10-2 

 

Possible 

 

Has occurred in Tata Steel 

 
F3  

10-2 to 10-3 

 

Un Likely Has occurred in steel industry  

 
F4 

10-3 to 10-4 

 

Rare Has not occurred in Steel Industry  F5 

< 10-5 

 



DOC. 

TYPE 

EHSMS 

PROCEDURE 

DIVISION Tata Steel Limited, 

Jamshedpur 

EFF. DATE 01-05-2019 

DOC. 

NAME 

EHS/WORKS/612 

TITLE 

EHS Risk 

Management 

 

REVISION 00 

SHEET 21 of 25 

COMP. 

BY 
DCIC SIGNED 

 

 
DATE 

01-05-2019 

AUTH. 

BY 
MR SIGNED 

 

 
DATE 

01-05-2019 

 

 

 

 

 

 

 

 

1.3 Records: 

All the records originating from the implementation of above Procedures are 

maintained with the respective departments including the followings; 

 

Subject Form # EHSMSM/WORKS/ 

EHS Hazard and Risk Assessment  612/4001 

EHS Risk Register 612/4002 

 

 

 

 

 

 

 

Calculation of Probability Type of Safe Guard 

F-1 
 Single Administrative  

F-2 

 One Active or  

 Two Independent Administrative 

F-3 

 Passive or 

 One Active + One Administrative or  

 Three Independent Administrative 

F-4 

 Two Active or 

 One Passive + One Administrative or 

 Four Independent Administrative 

F-5 

 Two Active+ One Administrative or 

 One Passive + One Active 
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1.4 Reference  

 Following procedure should be used for various studies as mentioned in this document  

Various Procedure Document Number 

Process Safety Information SAFETY/PROC/PROCESS/01 

Process Hazard Analysis SAFETY/PROC/PROCESS/08 

PHR0 - Identification of High Hazard Process SAFETY/PROC/PROCESS/06 

PHAST Software use SAFETY/SOP/PROCESS/01 

HAZOP   SAFETY/PROC/PROCESS/10 

LOPA SAFETY/PROC/PROCESS/11 

BOW tie software use SAFETY/PROC/PROCESS/12 

Human Failure Analysis in Process Risk Assessment SAFETY/PROC/PROCESS/13 

Procedure for Job Cycle Check SAFETY/PROC/GEN/09 

Procedure for Barrier Audit SAFETY/PROC/PROCESS/18 

 

 

 

Acronyms/abbreviations 

 AIC  : Area Implementation Committee 

 ALARP : As Low As Reasonably Practicable 

 DIC  : Divisional Implementation Committee 

 EPA  : Externa Processing Unit 

 ERM  : Enterprise Risk Management 

 ETA  : Event Tree Analysis 

 FMEA  : Failure Mode Effect Analysis 

 HIRA  : Hazard Identification & Risk Management 

 HOD   : Head of Department 

 HAZOP : Hazard & Operability Study 

 EHS  : Health, Safety & Sustainability 

 I&SEA : India & South-East Area  

 MRC  : Management Review Committee 

 RAM  : Risk Assessment Matrix 

 LOPA  : Layer of Protection Analysis 

PHA  : Process Hazard Analysis 

 PHR  : Process Hazard Review 

 SPC  : Steel Processing Center 

 TSL   : Tata Steel Limited 

 VP   : Vice President 
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Terms & Definitions 

 

1 Assets Refers to damage to TSL assets with consideration of 

Consequential Business Losses (i.e. include loss of business, loss 

of product or resulting revenue, and inability to do other work 

which has associated costs or loss of revenue). 

2 Community Refers to people, resources and assets impacted outside of the 

facility. 

3 Competence Ability to apply knowledge and skills to achieve intended results 

4 Environment Surroundings in which an organization operates, including air, 

water, land, natural resources, flora, fauna, humans and their 

interrelationships 

Note 1: Surroundings can extend from within an organization to 

the local, regional and global system. 

Note 2: Surroundings can be described in terms of biodiversity, 

ecosystems, climate or other characteristics. 

5 Environment Refers to air, water and land impacts both internal and external 

to the facility 

6 Environmental 

Condition 

State or characteristic of the environment as determined at a 

certain point in time. 

7 Environmental 

Impact 

Any change to the environment, whether adverse or beneficial, 

wholly or partially resulting from an organization’s 

environmental aspects. 

8 Event tree analysis 

(ETA) 

Analysis techniques for identification of sequence of events or 

impacts in case of risk play out 

9 Hazard Source with a potential to cause injury and ill health 

10 Hazardous Event All potential Situations (Normal, abnormal, Emergency) that 

could lead to injury and ill health associated with the 

activity/Hazards 

11 Incident Occurrence arising out of, or in the course of, work that could or 

does result in injury and ill health 

12 Injury and Ill 

health 

Adverse effect on the physical, mental or cognitive condition of 

a person 

13 Job Cycle Check It is a tool to ensure the adequacy of standard operating procedure 

and check the compliance of standard operating procedure by a 

competent employee. 

14 Life cycle Consecutive and interlinked stages of a product (or service) 

system, from raw material acquisition or generation from natural 

resources to final disposal 

Note 1: The life cycle stages include acquisition of raw materials, 

design, production, transportation/delivery, use, end-of-life 
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treatment and final disposal. [SOURCE: ISO 14044:2006, 3.1, 

modified ― The words “(or service)” have been added to the 

definition and Note 1 to entry has been added.] 

15 Lost Time Injury Lost time Injury are occupational injuries which prevent a worker 

from joining the next schedule shift. 

16 Management 

system 

Set of interrelated or interacting elements of an organization to 

establish policies and objectives and processes to achieve those 

objectives 

17 Mitigation & 

Contingency plans 

Actions aimed at preventing the occurrence of risk event are 

called mitigation plans whereas actions which would be taken till 

the risk is mitigated in termed as contingency plan 

18 Monitoring Determining the status of a system, a process or an activity 

19 Monitoring Determining the status of a system, a process or an activity 

Note 1: To determine the status, there might be a need to check, 

supervise or critically observe. 

20 Objective Result to be achieved 

21 Occupational 

health and safety 

performance 

Performance related to the effectiveness of the prevention of 

injury and ill health to workers and the provision of safe and 

healthy workplaces 

22 Occupational 

health and safety 

risk 

Combination of the likelihood of occurrence of a work-related 

hazardous event or exposure(s) and the severity of injury and ill 

health that can be caused by the event or exposure(s) 

23 Organization Person or group of people that has its own functions with 

responsibilities, authorities and relationships to achieve its 

objectives 

24 People Refers to employee and contractor health and safety impacts and 

community safety  

25 Performance Measurable result 

26 Policy Intentions and direction of an organization, as formally expressed 

by its top management 

27 Procedure Specified way to carry out an activity or a process 

28 Process Set of interrelated or interacting activities which transforms 

inputs into outputs 

29 Residual Risk Residual risk is the risk which will be left over once we’ve 

implemented a risk mitigation option. The Risk post contingency 

plan/mitigation plan or any associated risk or new risk which may 

occur on implementation of contingency/mitigation plan. 
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30 Residual Risk 

Likelihood and 

Impact: 

New likelihood and impact grading after mitigations plans / 

controls implemented. Quantification of impact of the Residual 

Risk in terms of objective KPI (e.g. Turnover Rs Crs, 

Profitability Rs Crs, CO2 emission, fatality, etc.) 

31 Risk Effect of uncertainty 

32 Risk Assessment Process of evaluation the risk(s) arising from a hazard(s), taking 

into account the adequacy of any existing controls, and deciding 

whether or not the risk(s) is acceptable. 

33 Risk mitigation Developing and evaluating alternative courses (Risk Avoidance 

/ Control / Accept / Transfer) of action for eliminating root causes 

of risks. Root cause analysis may guide to plan necessary 

mitigation plans. 

34 Risk Owner Risk ownership should lie with someone whose objective gets 

impacted the most (irrespective of the fact of executing the 

mitigation steps) and would be senior enough to drive and 

coordinate the mitigation responses. . Even where risks are 

collectively managed, a single risk owner should be named who 

will take the lead responsibility for monitoring the risk and its 

associated controls. 

35 Risk prioritization The process of prioritizing risks based on risk grid 

36 Risk register Compendium of all risks finalized and detailed with risk 

definition, lead indicators, mitigation and contingency plans 

37 Safeguard health 

indicators 

Safeguard health indicators” are the various items which ensured 

the readiness & effectiveness of the safeguard 

38 Standard Operating 

Procedure 

SOP is a working document containing step by step sequentially 

activities and ensure the safely completion of the job without 

compromising the quality and environment. 

39 Timeline Contingency plan/mitigation plan need to be a detailed action 

plan and should have timeline by when it will be implemented. 

40 Workplace Place under the control of the organization where a person needs 

to be or to go for work purposes 

 

 



Annexure II: Tailings Dam Design 
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