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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
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@ ALARP methodology & Tolerability

@

Broadly
Acceptable
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TIfALARP Intolerable



Phase 2
Mitigated Consequence
Assessment
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Phase 1A - MAS, CSM, MATTE
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PN

Receptor

Type

Phase 1B scverity &

uration

Severity of Harm

Significant

While this level of
fharm might be
significant pollution, i
5 not considered a
MATTE.

Severe

DETR Criteria - the
lowest level! of harm
that rght be
considered MATTE.

Major

Catastrophic

Mo

Severity Level —

Designated
Land/Water Sites
(Mationally
important)

=0).5ha or =10%

2

=0.5ha or

10-50% of site area,
associated linear
feature or population

=50% of site area,
associated linear
feature or population

Designated
Land"Water Sitas
{Internationally
important)

<(0.5ha or <5% (<5%
LF/Pop)

=0.5ha or

5-25% of site area or
5-25% of associated
linear feature or
population

25-50% of site area,
assoclated hnear
feature or population

=50% of site area,
associated inear
feature or population

Other designated
Land

=10ha or =10%

10-100ha or
10-50% of land

=>100ha or >50% of
land

A

Scarce Habitat

=2 ha or <10%

2-20ha or
10-50% of habitat

=>20ha or >50% of
hahitat

Select the chemical being assessed from the lists below;

o Ayl pe « Gagoline

« Carbanyl dichlorica {phasgena ) « Liguafsd gas and natuiral gas
« 1, d-hbromo=than= « Methano

o 1, 2-Dibrame-3-chlorcpropans « Mathyl aorylate

+ EthiylErsEimiine + Magphtha*

o Etbiylernes cuide
» Hiygdregar

+ Hydrogen sulfide

Short term Medium term

Long term

Very long term

Harm with such short
recovery is not
considered a MATTE.

1 2

« Progylene axide
« Preasphareus tringdrida {phasphing)

. 0m

o Splect the water habitat being
: r~ assessed from the groups below;

| [——

: | « Purids
: + Lakes, lodhs
i | v Beseryoirs
: » Straams
: | « Kivers
v Estuaries

| + Foreshare (littaral/sublittaral zane),
urless water habitak 2 or 3

: | « Rocky shpra
+ Mudfiats | :

el Chemical is likely to break down or transform® in the :
envirgnment, inclusive of: :

+ Benzoirichiarides Las nlls

« Big [chloramethyl) ether o Hedy Tl alls

» Barpn frifluoride v B0 G T

+ B e + Methyl Isocyanate

- Parf-Bulyl acrylate v 2= thyl-3-Buteneritrils
+ Chlcrne v J=Mothylpyridine

« Chlcramethy] methyl =ther

v Diedhiyl sulfate

« DHmetty] suifane

« 1,2-Dimethylcarbamayl dhloride
» Dimethylcartamayl ohleride

o hmethy Inikroesmene

v J{ 2=Ethvyinesylowy' | propylamine
+ Fluorinz

« Hyddrazine

« Hydrogan chloside

« Piperidire

v L 3=Prpamasultona
+ Propylamine

« Badium hiypochlorile
» SUlfur dichloride

« Sulfur trioxics

« Tetrahipdig=3, S=dimathyl=1,3,5-
thiadiazine-2-thione | Dazomet |

« Tolyene diisocyanale

I Chemical has the potential to result in eutrophication®
inclusive of;

¢ Anbpvdrous amimdnia
w MU m nikrate

+ Formaldehyde
« Potassiurm nitrate

N Chemical is considered persistent® or persistent -
bicaccumulative toxic (PBT) inclusive of;

« A-firnirabdpheny « Lead alkyls

v Argenic pantaxids v 4 d-mrthylenshis (2-chloraaniline)

o Aresnic Noxkde [arsenious (1) acid) « 2-Naphthylamine

v Bririgicien e « Nickal

v Bilsd 2-dimizt hyylamiinosthyl ) » Polychlorodibenzafurans and dioxins
[methyl amine) [TCDD]

» Hewamethylphaspharic Eriamida

| v SEltmargh

+ Dpen sea | :
n | « Aguaculturs :
: « Fighirg | :
E| + Amieniby :

r .
T

NI Water habitat 2

: « Kalp beds L
3 | « SRAGrAGE bels ;
y I
d I :
A "
l L -
: | Water hahitat 3
: « Coral recds [
i
|
—1 Selection of recavery duraticn for N _:'

particular speckes |15 undertakoen om a
case-by-pase basis, Regovery durations
may e variable ardfor long in duaraticn
due B0 mamy factors including, ot ot
lirmited ta

¢ Spodles ecycle

« Population trands ard size

» Gaagraphical dEtribuition

+ Chempcal fate and sublethal effacis

frsadium-tarm diusats=an

for further guidange

1 e ol ol o

1

short-T=nm durakion
= |1 year

W Qheard &
ne= petantal far
racoicninabion,
el Bt recoEary

cakegnry 3

2

= 1 yEar

3 Whars fhars =
i pebancil for
ML e300,
ST Rt oWErY
cafepory 4

ang-term duration
= L years

4

WEMY Hreg-tarm
duration
= H yaaes

bmzne Therme =
= pebantial far
racolcnination,
el et the et
highest recoery
idaration

Befer to Annex B



¢ Phase 1B

Consequence Assessment

UNMITIGATED ESTABLISHMENT RISK

=
-
T
< Freguency per Establishment per Receptor per Year (unmitigated)
-%. Frequency at which
> CDOIF
N Sub-MATTE Harm Consequence Level |108—-107107 —-10%|10%—-103| 105 —10%|10* - 103|103 - 102 =102
is Equalled or
2 3 Exceeded
Harm Duration Category D~ MATTE
C—MATTE
B—-—MATTE
Frequency at Frequency per receptor per
i establishment per year
""E'Sgltpe A — MATTE
Intolerable Broadly Acceptable
consequence
Iezflelfcf::::d (greater than) (less than) Sub MATTE Tolerability not considered by CDOIF

A 1.0 E-02 1.0 E-04

1.0 E-03 1.0 E-05

1.0 E-04 1.0 E-06

1.0 E-05 1.0 E-O7




€. Phase 2 — Mitigated Assessment

Time

Hazard< 0, @//@@ el e

0 //@

\ § % @//@
Sume e, }C ’ )

Ac;cidents/Losses

Event



©.. Phase 2 — Event Trees, PFD and DDR

Hazardous Event

First Protection

Bund Fails 0.1

Bund Holds

But Material 0.9

IE LGS [o0[sl 1E-04

Overtops

Bund Holds

No Material 0.0
Overtops

Tertiary
Containment
Works

Tertiary
Containment
Works

0.1

0.9

0.1

0.9

Third Protection Likelihood

Whole contents released to

river MATTE -MAJOR

Hold up in Containment Tank
— NO MATTE

20-40% of Contents released 0.0001*0*0.1
to river — MATTE SEVERE 9.0E.06

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*0.9
8.0E.05

0.0001*0
0

Total Risk of a
MATTE 1E-06




Unmitigated vs Mitigated

Frequency per Establishment per Receptor per Year (mitigated)

Frequency at which
CDOIF
Consequence Level

iIs Equalled or
Exceeded

108 -107

107 -10%

10%-10°

D—-MATTE

C—MATTE

107 -10*

B - MATTE

10*-103

A—-MATTE

107 - 107

Sub MATTE

Tolerability not considered by CDOIF

»102

Frequency per Establishment per Receptor per Year (Reassessed)

Frequency at
which CDOIF
Consequence Level |10%-107| 107-10" |10°-107|10°-10%*10*- 107|107 - 10"
15 Equalled or
Exceeded
D - MATTE MPA, PS
C-MATTE RAM MPA, P5
B-MATTE RAM MPA, P5
A-MATTE RAM MPA, P5
Sub MATTE Tolerahility not considered by CDOIF

»10%

Unmitigated

Mitigated




\(

ALARP and Cost Benefit Analysis

A measure is reasonably practicable

. Types of ALARP Demonstration
unless: ¥ ‘

Risk reduction almost |

regardless of cost Intolerable

I#.

Costs/ Benefits

I‘Relevant Good Practice

i m Plus |
>Disproportionate Factor il
| Measures |
Plus / Tolerable if ALARP
Vi Gross |
Disproportion
CBA looks at: iy
Cost of Harm — S —
Cost of Mitigation Practice

Broadly Acceptable

INCREASING RISK

Intolerable

Typically, a gross
disproportion
factor of 10

THALARP

Typecally, a gross
disproportion
factor of 1

Broadly acceptable

Direct CBA with no
gisproportion
factor




Cost of Harm - Methodology

Environmental
Value of
Receptor

Cost of
Incident

Cost of
Harm

GW — benefit that the groundwater

provides » Direct Financial Costs — Competent
Estuarine — based on downgrading Authority, Operator, Third Party

of the WFD status, and the cost to « Economic costs of impacts on
bring back to status society

Designated Sites — importance that Economic costs of impact on the
the site contributes to species at environment

International Level



¢ Groundwater Benefits

DUV - direct use value
IUV — indirect use value
Recharge ALT — altruistic value
BQ — bequest value

EV — existence value

Heat source

Prevents
Subsidence

D&A of
pollutants



@ Total Economic Value
C Groundwater, Surface Water & Designated Sites

Area
Sianificant considered TEV Lower TEV Upper
Receptor _-:_:| in Duration Efhafyr Bound (3 Bound (6
area Ha .
assessment month, 1 Ha) vyears, 4 Ha)
Ha
GW non 4 3 months -
drinking Water > 1 < 100 6 vears £1,981 £495.25 £47,544.00

— TEV Upper
Receptor 2 el TEV ~ Lower Bound 10 MATTE status
area Bound 1 year
years
Designated
;:::gf Water SSSI Same as | Same as | Same as  Same as gfen;;e'value ac
(Nationally RAMSAR | RAMSAR RAMSAR RAMSAR RAMSAR.
important)
MATTE
Decianated SPA/RAMSAR Littoral/sub
Lan d?FW ater (Littoral/sub- litto ra_l
: littoral and Severity 3
Sites , 111ha £4,313.56 | £478,805.16 | £4,788,051.60 ,
(Internationally | Estuarine (Major)
important) waters) RAMSAR/SPA
Severity 2
(Severe)
Fresh and MATTE
estuarine Firth of XXX 85ha £6,616.00 @ £562,360.00 @ £5,623,600.00 | Severe-3

water habitats (Major)



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




a Cost of Harm

Groundwater, Surface Water & Designhated Sites

Groundwater — Cost of harm resulting from loss of containment from tank floor

Lower Bound Upper Bound
TOTAL COST OF HARM

(£) £3,152,535.25 £4,859,584.00

Firth of XX Scenario 2 - Cost of harm resulting from loss of containment of 2950m?

Lower Bound Upper Bound
TOTAL COST OF HARM
(£) £47,752,247.66 £61,720,048.10



¢ 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




Ty LA A
L~ ':Q;.':.,
o '\‘\\‘.’(‘ v N

E N G I N E E RI N G LED Q Head Office Q Regional Office
— .
ENVIRONMENTAL 2 5 Bo'hoes R, Grangemouth Tochnical Park, Runcorr
= FK3 8AN WA7 4QX
SU RVEYI N G 8 +44 1324 878 822 +44 1928 511 043



	Slide 1: Environmental Risk Assessment & Cost Benefit Analysis 
	Slide 2: COMAH – control of major accidents and hazards
	Slide 3: ALARP methodology & Tolerability
	Slide 4: CDOIF Methodology
	Slide 5
	Slide 6: Phase 1B  Severity & Duration 
	Slide 7: Phase 1B  Consequence Assessment 
	Slide 8
	Slide 9
	Slide 10: Unmitigated vs Mitigated
	Slide 11: ALARP and Cost Benefit Analysis
	Slide 12
	Slide 13: Groundwater Benefits 
	Slide 14: Total Economic Value Groundwater, Surface Water & Designated Sites 
	Slide 15: Cost of Event
	Slide 16: Cost of Harm Groundwater, Surface Water & Designated Sites 
	Slide 17: Cost of Mitigation & Uncertainties  
	Slide 18

