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COMAH –
control of 
major accidents 
and hazards

• COMAH regulations 1994 and 2005

• All Measures Necessary to Prevent 

Major Accident occurring and Minimise 

Harm to Environment and People

• Safety Report  and Environmental Risk 

Assessment



ALARP methodology & Tolerability

Broadly
Acceptable

TifALARP Intolerable
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Phase 1A - MAS, CSM, MATTE



Phase 1B  Severity & 

Duration

Bullets or text

Heading

• Bullets

Heading



Phase 1B  
Consequence Assessment
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Phase 2 – Mitigated Assessment



Phase 2 – Event Trees, PFD and DDR

Hazardous Event First Protection Second Protection Third Protection Likelihood

Tank Rupture 1E-04

Bund Fails 0.1

Bund Holds 
But Material 

Overtops
0.9

Bund Holds 
No Material 
Overtops

0.0

Tertiary 
Containment 

Fails
0.1

Tertiary 
Containment 

Works
0.9

Tertiary 
Containment 

Fails
0.1

Tertiary 
Containment 

Works
0.9

Whole contents released to 
river MATTE -MAJOR

Hold up in Containment Tank 
– NO MATTE

20-40% of Contents released 
to river – MATTE SEVERE

Hold up in Containment Tank 
– NO MATTE

Hold up in Bund– NO MATTE

0.0001*0*0.1
1.0E.06

0.0001*0*0.1
8.0E.06

0.0001*0*0.1
9.0E.06

0.0001*0*0.9
8.0E.05

0.0001*0
0

Total Risk of a 
MATTE

1E-06



Unmitigated vs Mitigated

Unmitigated Mitigated



A measure is reasonably practicable 
unless:

Costs/ Benefits 
>Disproportionate Factor

CBA looks at:
• Cost of Harm
• Cost of Mitigation 

ALARP and Cost Benefit Analysis



• GW – benefit that the groundwater 
provides

• Estuarine – based on downgrading 
of the WFD status, and the cost to 
bring back to status 

• Designated Sites – importance that 
the site contributes to species at 
International Level

• Direct Financial Costs – Competent 
Authority, Operator, Third Party

• Economic costs of impacts on 
society

• Economic costs of impact on the 
environment

Cost of Harm - Methodology

Cost of 
Harm

Environmental 
Value of 
Receptor

Cost of 
Incident



Groundwater Benefits

Heat source

Water 
Supply

Recharge

CO2 sink

D&A of 
pollutants

Prevents 
Subsidence

Sustains 
Habitats

DUV – direct use value
IUV – indirect use value
ALT – altruistic value
BQ – bequest value
EV – existence value



Total Economic Value
Groundwater, Surface Water & Designated Sites



Cost of Event

Direct 
Financial 

costs

Societal Costs

Environmental 
Costs

• Regulator – Competent Authority, SEPA, LPA
• Operator - loss costs ( not earnings), legal, fiscal, remediation
• Third party - direct loss of earnings

• Community amenity value
• Recreation amenity

• Restocking of species

• Habitat translocation and subsequent monitoring



Cost of Harm
Groundwater, Surface Water & Designated Sites

XX



Cost of Mitigation 
& Uncertainties

• Typically requires civil, structural, and 
MECI input into developing an OOM.

• Revisit the ERA to update the PFDs 
with new mitigation added in

• Determine future improved 
establishment risk to determine 
benefit afforded

• Maybe required to +/-
disproportionate factor by 1 to 
understand sensitivity
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