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Vice President 1650 Calvert Cliffs Parkway
Lusby, Maryland 20657
410.495.5200
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February 20, 2008

U. S. Nuclear Regulatory Commission
Washington, DC 20555

ATTENTION: Document Control Desk

SUBJECT: Calvert Cliffs Nuclear Power Plant; Unit Nos. 1 & 2; Docket Nos. 50-317 & 50-318
Independent Spent Fuel Storage Installation; Docket No. 72-8
Revision to Hazards Analysis Related to Liquefied Natural Gas Plant Operations at
Cove Point

REFERENCES: (a) Letter from Mr. G. S. Vissing (NRC) to Mr. G. Vanderheyen (CCNPP), dated
January 20, 2004, Safety Evaluation Regarding Effect of Modification of
Liquefied Natural Gas Facility on Safety on Calvert Cliffs Nuclear Power Plant,
Unit Nos. 1 and 2 (TAC Nos. MC0188 and MC0189)

(b) Letter from Mr. L. B. Marsh (NRC) to Mr. R. E. Denton (BGE), dated
August 31, 1995, Liquefied Natural Gas Analysis — Calvert Cliffs Nuclear
Power Plant, Unit No. 1 (TAC No. M86704) and Unit No. 2 (TAC No.
M86705)

(c) Letter from Mr. R. E. Denton (BGE) to Document Control Desk (NRC), dated
June 7, 1993, Liquefied Natural Gas Hazards Analysis

(d). Letter from Mr. R. E. Denton (BGE) to Document Control Desk (NRC), dated
May 31, 1995, Response to NRC’s Request for Additional Information;
Liquefied Natural Gas Hazards Analysis (TAC Nos. M86704; M86705)

By Reference (a), the Nuclear Regulatory Commission issued a safety evaluation concluding that

modifications proposed in 2003 to the Liquified Natural Gas (LNG) Facility at Cove Point, Maryland

(Cove Point) would not invalidate the conclusions of their existing safety evaluation (Reference b), which
was issued in 1995. Since that time, Dominion Cove Point LNG, LP, current owner and operator of the

Cove Point LNG terminal, has received approval from State and Federal authorities for an additional

expansion to the Cove Point facility. This submittal provides notice to the Nuclear Regulatory

Commission of the expected expansion of storage capacities and LNG shipments to Dominion Cove Point

LNG beginning in the Fall of 2008.

The current Cove Point LNG facility expansion includes an increase from approximately 90 shipments
per year to 200 shipments per year. It also includes the addition of two LNG storage tanks with a
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capacity of 1,000,000 barrels each. Dominion Cove Point LNG plans to place the additional storage tanks
in service in the fall of 2008, with increased shipments to follow. The Maryland Department of Natural
Resources Power Plant Research Program (PPRP) has released a risk analysis performed by
Environmental Resources Management on this expansion (Enclosure 1). The Maryland Department of
Natural Resources, acting through the PPRP, identified the need for an independent and comprehensive
evaluation of potential human health risks to nearby communities and risk to Calvert Cliffs Nuclear
Power Plant (CCNPP). Constellation Energy Nuclear Group's probabilistic risk assessment group
participated in a review of this analysis.

In June 1993, Baltimore Gas and Electric submitted an analysis (Reference c) done by Arthur D. Little on
the re-opening of the Cove Point LNG facility. Baltimore Gas and Electric supplemented this analysis in
May 1995 in response to a Nuclear Regulatory Commission request for additional information
(Reference d). The PPRP study (Enclosure 1) evaluates the risk of the expansion and compares this to the
Arthur D. Little report (Reference c). The new report is a more detailed analysis which uses more current
evaluation techniques. The PPRP study concludes that the risk of expanded operations at the Cove Point
LNG facility to CCNPP is well within Nuclear Regulatory Commission acceptable limits. We have
reviewed the PPRP study and also concluded that the risk to CCNPP, from the Cove Point LNG facility,
is well within the criteria set by NUREG-1407 for external events.

Should you have questions regarding this matter, please contact Mr. Jay S. Gaines at (410) 495-5219.

Very truly yours,

LC AL

Enclosure: (1)  Cove Point LNG Terminal Expansion Project Risk Study, dated June 28, 2006

JAS/MJY/bjd

- ¢Cl D. V. Pickett, NRC R. 1. McLean, DNR
S. J. Collins, NRC M. E. Gardner, Dominion
Resident Inspector, NRC



ENCLOSURE (1)

Cove Point LNG Terminal Expansion Project Risk Study,

dated June 28, 2006
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DEFINITIONS, ACRONYMS, AND ABBREVIATIONS

HIVIA VA 32

% A

ALARP

bara

BCF
BCFD

BP Cirrus

Btu

bund
CCNPP
CDF
CFR
DCSs

EPA
explosion

FERC
FF

FN curve

ft

&
HAZID
hr

HSE

in

J

JF

k (prefix)
LERF

percent’

- less than

greater than

less than or equal to
greater than or equal to
equals

"degrees Celsius

degrees Fahrenheit

~aslowas reasonably practicable; measuring risk to the threshold to

where any further reductions in risk would involve costs grossly
disproportionate to the benefits

barometric pressure '

billion cubic feet

billion cubic feet dry

a suite of consequence models developed by BP International
Limited, London, and others

" British thermal unit

an embankment or dike

Calvert Cliffs Nuclear Power Plant

core damage frequency

Code of Federal Regulations

distributed control system

Environmental Protection Agency

combustion of a flammable gas where the flame or confinement
velocities are sufficient to result in damaging overpressures
Federal Energy Regulatory Commission

flash fire; combustion of a flammable gas where the flame
propagates at a velocity insufficient to result in damaging
overpressures A : :
a curve that shows the frequency that N or more fatalities will occur
as a result of the considered facilities '

feet '

gram

Hazard Identification & Analysis

hour

Health and Safety Executive

inch

Joule

jet fire; combustion of a high pressure gas or liquid

kilo-; multiplied 1,000 times (e.g- 2 k] equals 2,000 J)

large early release frequency ‘
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LFL
LNG

LSIR

m

min

m (prefix)
mol

N
NFPA
NRC
NUREG
OPS

Pa
PCAG
PF

PLL
PPRP
psig

' QRA

SRI
SSRRC

UFL

UK

Us
UsCG
UsDOT
VCE
vol

yr

lower flammable limit; lowest concentration of a fuel by volume
mixed with air that is flammable

liquefied natural gas; natural gas that has been cooled to a
temperature such that the natural gas becomes a liquid

location specific individual risk

meter

minute

‘milli-; divided 1,000 times (e.g. 1 mm equals 1/1000 m)
“mole

Newton

National Fire Protection Agency

Nuclear Regulatory Commission

US Nuclear Regulatory Commission Regulation
Office of Pipeline Safety

Pascal

Planning Consequence Assessment Guidelines

pool fire; combustion of a flammable liquid pool
potential loss of life

Power Plant Research Program

pounds per square inch gauge

quantitative risk analysis

second

societal risk index : '
Santa Barbara County System Safety and Reliability Review

Committee

upper flammable limit; highest concentration of a fuel by volume
mixed with air that is flammable

United Kingdom

United States

United States Coast Guard

United States Department of Transportation

vapor cloud explosion

volume

watt

year




FOREWORD

This technical study utilizes information pertinent solely to the Cove Point LNG
~ facility in the assessment of risks associated with the expansion of the project to
nearby residential communities and the Calvert Cliffs Nuclear Power Plant.
Parameters utilized as inputs to the risk models employed in the study are unique -
to this facility and its location. Conclusions reached in this assessment are
likewise site and facility specific and are not transferable or applicable to any
other facility or location. ‘

This report was prepared under the direction of Mr. Richard McLean of the
Maryland Department of Natural Resources, Power Plant Research Program
(PPRP). The report was prepared by Environmental Resources Management, Inc.
(ERM) under the direction of PPRP. The work that is described in this report
reflects the collective efforts of a core project team comprised of representatives
from PPRP and several groups within ERM.

Substantial efforts were required by the project team and other staff from those
organizations. We further acknowledge Constellation Energy, Inc., Dominion
Cove Point LNG, L.P., and Dominion Transmission, Inc. for providing
information necessary for completion as well as their critical reviews in finalizing
the report.
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ABSTRACT

\
The owners of the Cove Point LNG facility located in Calvert County, Maryland,

Dominion Cove Point LNG, L.P. (Dominion), filed an application with the Federal
Energy Regulatory Commission (FERC) in April 2005 to expand operations at the
Cove Point facility. The proposed expansion would add two new on-shore LNG
storage tanks and increase LNG imports from approximately 90 shipments per
year to 200 shipments per year, thereby essentially doubling the operating
capacity of the facility. The Maryland Department of Natural Resources, acting
through the Power Plant Research Program (PPRP), is an intervening party in the
FERC licensing proceedings for the proposed expansion.

FERC evaluated the environmental impacts related to the proposed expansion
and issued its draft Environmental Impact Statement (EIS) in October 2005. After
reviewing the draft EIS, PPRP identified the need for an independent and
comprehensive evaluation of potential human health risks to nearby communities
and risk to the Calvert Cliffs Nuclear Power Plant that would result from the
proposed expansion. PPRP, in comment to FERC, indicated its intention to
conduct such a study. This report presents the scope, methods and findings from
PPRP’s risk study. '

In summary, the study concludes that the quantified risks to populations and
facilities, including Calvert Cliffs Nuclear Power Plant, fall within a rangé
considered acceptable relative to available industry criteria, including the U.S.
Nuclear Regulatory Commission regulatory standards. The report further notes
that although the incremental risks associated with the expanded facility relative
to the existing licensed facility are minimal, all measures that might further
reduce those risks to as low as reasonably achievable should be considered by the
regulatory agency, and where appropriate incorporated into the license.

Conclusions reached in this study are site and facility specific and are not
transferable or applicable to any other facility or location.
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- EXECUTIVE SUMMARY

Background

The Maryland Department of Natural Resources, Power Plant Research Program
(PPRP) has completed a risk assessment of the proposed expansion of the Cove
Point Liquefied Natural Gas (LNG) facility in Lusby, Calvert County, Maryland.
The current Cove Point facility stores 7.8 billion cubic feet of LNG and has an
export capacity of 1 billion cubic feet per day. The expansion project would
introduce two new storage tanks and increase LNG imports from approximately
90 to 200 shipments per year, thereby increasing storage and export capacities to
14.6 billion cubic feet and 1.8 billion cubic feet per day, respectively.

The risk study identifies plausible large-scale hazard scenarios that have the
potential to cause injury or property damage off site, and estimates the
probabilities and consequences of those scenarios using quantitative risk
assessment techniques. A range of risk scenarios was considered, including
tanker releases, process pipe rupture, and storage tank breaches. The study
quantified risks based on probability of occurrence and frequency for each
scenario. Specific causes of, and controls for, the major hazard scenarios are not
explicitly considered; rather, event frequencies are estimated using generic
“historical failure data for each equipment component. Consequently, the scope of
study effectively includes events caused by hazards internal to the facility (such
as operator error) and external hazards (such as impact damage or sabotage). -

The total risk profile for the facility before and after the expansion project was

determined by summing the risks from the individual scenarios. Risks posed to
the nearby Calvert Cliffs Nuclear Power Plant (CCNPP) were a focus of the study,
as well as risks posed to the nearest residential area (to the south of the terminal).

Estimated Risk Levels for Existing Facility

The risk of fatality at CCNPP from all hazardous events associated with the
existing LNG facility is estimated to be slightly more than 2 in a billion (2.3 x 10)
© per year, an extremely low risk level. The risk of physical damage to CCNPP is
estimated to be lower still. '

The risk of fatality in the immediate vicinity of the existing Cove Point facility is
in the range of 1 in 100,000 to 1 in 10 million per year depending on the exact
location, with the maximum risk level over the most exposed residential area
(opposite the terminal entrance) being 1 in a million per year.

To place these risk figures in context, the average individual fatality risk from all
accidents (motor vehicle accidents, falls, drowning, fires, etc.) is about 3 in 10,000

viii



(3.1 x 104) per year in the US. Hence, the risk from the existing facility to the most
exposed residential location is approximately 0.3 percent of the total fatality risk
‘that an individual faces from all accidents.

Effect of Expansion Project on Risk Levels

The fatality risk determined for the proposed expansion of the Cove Point facility
is between 6 and 7 in a billion (6.6 x 10-%) per year at CCNPP. This reflects the
increased frequency of ships visiting the terminal in the expansion case. These
risks are well within the threshold of acceptable risk defined by the U.S. Nuclear
Regulatory Commission (NRC) for nuclear power facilities. -

With respect to the nearest residential area, the risk from the expanded facility is
approximately 2 ¥ fatalities in a population of one million (2.4 x 10+) per year.
This equates to 0.8 percent of the total fatality risk that an individual faces from
all accidents.

Summary of Findings

The NRC has established an acceptable risk threshold level of 1 in a million (10-)
per year for Core Damage Frequency and 0.1 in a million (10-7) per year for Large
Early Release Frequency. PPRP’s risk study estimates the risk of fatalities at
CCNPP to be 6.6 x 10 per year, given the expanded operations at Cove Point.
The risk of physical damage to the power plant is even smaller, and therefore
would be well within the NRC's acceptable limits.

. With respect to broader societal risk, there are relatively few sets of quantitative
criteria available with which to compare the risk estimates developed in this
study to determine acceptability of the risk levels. In the absence of publicly
available risk guideline that would be directly applicable to the Cove Point
facility, the study team compared the risks to established risk evaluation criteria
used in the UK and other countries. On the basis of this evaluation, the risks from
the expanded facility are within the range of acceptability or "tolerability" as '
defined in those criteria, as long as the risks have been reduced to the gréa_test
extent practicable through engineering design and construction of the proposed
expansion. : '

It is important to note that these conclusions are based upon unique facility and
site specific information and are not transferable or applicable to any other facility
-or location. '
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1.1

INTRODUCTION

BACKGROUND AND OBJECTIVES

The Maryland Department of Natural Resources, Power Plant Research Program
(PPRP) has commissioned an independent risk (or hazard) study of the proposed
expansion of the Cove Point Liquefied Natural Gas (LNG) facility and associated
pipeline in Lusby, Calvert County, Maryland. The study was conducted by
Environmental Resources Management (ERM). '

The purpose of the risk study is to evaluate the effects of the proposed expansion
project on risks to people and property in the vicinity of the terminal, pipeline
and marine operations and to compare those risks to industry standards and
‘everyday’ risks. | '

In particular the risk study also examines the effects, if any, the proposed
expansion project will have on the Calvert Cliffs Nuclear Power Plant (CCNPP)
3.6 miles north of the Cove Point terminal and the nearest local community,
located V2 mile south of the terminal.

Similar studies of the Cove Point LNG facility have previously been conducted on
two occasions:

e In 1992, when Cove Point was proposed to be re-opened and a liquefaction
unit constructed. The Arthur D. Little (ADL) hazard study was performed as
a requirement of the operating license issued by the Nuclear Regulatory
Commission (NRC) for the CCNPP. This license requires any development
proposal in the vicinity of the CCNPP to evaluate the potential threats that the
development may pose to the CCNPP. '

e In 2001, as part of its application to the Federal Energy Regulatory
Commission (FERC) for the proposed reactivation and expansion of the
facility, a hazard study was performed by the Williams Company, a prior
owner of the Cove Point LNG facility. ‘

The current study describes the input information and methodology used in the
hazard and risk study, as well as all results and conclusions. The approach is
based on ERM experience in LNG risk studies around the world.

In carrying out this study, ERM reviewed the previous Cove Point hazard studies,
reports on major incidents involving LNG and a range of recent background
documents from the United States (US) and United Kingdom (UK). This review
was carried out in order to provide an objective analysis of LNG risks.




1.2

1.3

SCOPE

The scope of this study is limited to assessment of major hazard scenarios
involving LNG that may have the potential to cause property damage or adverse
impacts on human health offsite. Smaller scale events with direct effects limited
to onsite populations are not included except in relation to their potential to cause
an escalation to a more severe event.

The proposed expansion project may be implemented in stages; for exémple, the
south pier is expected to be in use well before the expansion project is completed,
the new processing and storage equipment is expected to go into service in

August 2008, and LNG shipping could reach a maximum of 200 vessels per year

in 2009. However these intermediate stages are not considered within this study;
risks are calculated only for the current (effectively pre-2004) baseline and the
fully completed expansion project. -

The geographical scope of the study, shown in Figure 1.1, covers the area around
Cove Point and CCNPP. The risk study is limited to LNG operations contained
within this area, e.g., LNG ships en route within the area, berthing of ships and
cargo transfer, onshore storage and processing and pipeline export within the
study area. There are several additional downstream developments such as
further transmission system pipelines and compressor stations, which are out31de
the scope of this project.

The study does not evaluate construction phase risks, any future modifications to
the facility or surrounding areas, or risks to the environment.

REPORT ORGANIZATION

In the remaining chapters of this report we present the following information:

Chapter 2 - Description and discussion of the existing facility and the proposed
expansion, as well as the surrounding environment (i.e., phy31cal

features and demographics);

Chapter 3 - Discussion of relevant risk criteria for evaluating and prov1dmg
context for studles of this nature;

Chapter 4 - Discussion of the methods employed in performing the risk study;
Chapter 5 - Presentation of the results from the current study; and

Chapter 6 - Discussion of the results from the study and especially what they
mean relative to relevant risk criteria and other benchmarks. ‘




Figure 1.1
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2.1

Table 2.1

CURRENT AND PROPOSED LNG OPERATIONS

' LNG OPERATIONS AND SURROLHVDING ENVIRONMENT

The curreht and proposed Cove Point LNG facilities are summarized in Table 2.1;
site layout is shown in Figure 2.1. The current terminal provides a total of 1 v
billion ft?/ day peak export capacity and 7.8 billion ft3 storage capacity. The
expansion project will increase these to 1.8 billion ft?/ day and 14.6 billion ft3
respectively. 4

.Cove Point LNG Operatio'ﬁs

Area Existing Operations - Expanded Operations
LNG 90+ ships per year to north pier of 200 ships per year to both north and
shipping  offshore LNG unloading platform; south piers of unloading platform; typical

Transfer to
onshore
facilities

Onshore
LNG
storage

Processing
equipment

Pipeline

export

typical ship capacity 70-140,000 m?3

6400 ft submerged/buried pipeline
tunnel carrying 2x32” liquid lines and
2x14” vapor return lines

5 (1'x 850,000 plus 4 x 230,000 barrels)
double walled insulated LNG storage
tanks at -260 °F and 2 psig

LNG vaporizing and liquefaction
equipment (liquefaction equipment not
in operation)

88 mile 36” pipeline from the terminal to

interconnections with LNG distribution
and transmission systems

ship capacity same as current

No change

2 additional 1,000,000 barrel double
walled insulated LNG storage tanks

Additional vaporization capacity and
improvements/additions to existing
equipment

Additional 47 miles of 36” pipeline to

. connections with other interstate

pipelines; 36 miles of the 47-mile length
will run alongside the existing pipeline
corridor

i

The expansion project is designed to meet federal regulations and National Fire

Protection Agency (NFPA) standards. The expanded terminal will incorporate a
new distributed control system (DCS) which will fully integrate the operation of
the existing and new facilities.




Figure 2.1 Site Layout Showing Expanded Terminal Layout
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2.2

2.3

SURROUNDING ENVIRONMENT

The Cove Point LNG terminal is located directly south of the Calvert Cliffs State
Park and Cove Point Park. The land is forested to within a few hundred feet of

v the terminal to the north and west.

Calvert Cliffs Nuclear Power Plant (CCNPP) is 3.6 miles to the north of the LNG
terminal. CCNPP and the LNG terminal are therefore separated by thickly
forested parkland.

Chesapeake Hills Golf Club is immediately to the west of the terminal, and the
town of Lusby is approximately 1 mile to the south, with the nearest residential
areas about %2 mile from the terminal. The population of Lusby is approximately

1700 (based on year 2000 data). The nearest main road is Route 497 (Cove Point

Road), which lies between the terminal and Lusby.

To the east of the terminal is the offshore unloading platform, Cove Point
Lighthouse and Chesapeake Bay. LNG ships enter Chesapeake Bay near Norfolk,
approximately 100 miles south of the terminal, and travel dlrectly north to the
terminal. Therefore, they do not pass by CCNPP. The closest distance between
the route taken by the LNG ships and populated areas is at Cove Point
Lighthouse, which is approximately 1 mile from the route taken by the LNG ships
approaching the unloadmg platform.

COVE POINT EXPANSION PROJECT DOCUMENTATION

Dominion has submitted extensive application documents to FERC relating to the
proposed LNG terminal expansion project, including separate resource reports on
the pipeline and terminal facilities.

PPRP has reviewed this documentation in order to obtain background
information necessary for this risk study. In addition, PPRP has received detailed
engineering information relating to the proposed modifications to the facility and
further details on the pipeline and marine operations. This information has been
taken into account in developing the risk model.




3.1

CRITERIA RELATING TO SAFETY/RISK ACCEPTANCE OF FACILITIES

There are specific engineering and regulatory criteria which can be used to gauge
the acceptability of proposed industrial facilities; in the case of the LNG terminal,
these are defined in the NFPA 59A1! and United States Department of
Transportation (USDOT)? and United States Coast Guard (USCG)? code of federal
regulations (CFR) relating to LNG. The submissions by Dominion state that the
facilities will comply fully with these standards and requirements.

In addition to the above, the acceptability of a facility may be gauged by reference
to risk acceptance criteria. These are well established in several countries
including the UK, Holland and Australia, and similar risk acceptance criteria have
been used in the US in the past. However it is not known if there are any current
widely recognized and routinely applied risk criteria in the US. Hence the
approach taken here is to compare the predicted risks against a combination of
US and international risk criteria. These are described below.

US RISK CRITERIA

In its guidance document for hazard analysis?, EPA provides some insight
(although largely qualitative in nature) on ‘unacceptable risk’. A matrix of EPA
classifications on incident frequency and incident severity are shown in Figure
3.1. EPA suggests that the shaded areas attributable to medium to high
combination of classes may be of concern and require further assessment.

The EPA definition of “low likelihood” is that the event is unlikely to occur
during the expected lifetime of the facility assuming normal operation and
maintenance (for example, an event with a frequency-of 1:10,000 per year ata
facility with a 50 year lifetime gives a likelihood of occurrence of 0.5% over the
facility lifetime). The EPA definition of “medium consequence” is any release
that could cause serious injuries or fatalities.

Thus, any event that has a likelihood that is higher than “low” and a consequence
that is higher than “medium” as defined above, may require further assessment
and risk management effort. There are two main difficulties with these criteria:
the exact numerical equivalent of “low” likelihood is not clear; and the definition
of an event is not clear. Many individual hazardous release events (e.g. failure of
a storage tank) may have a frequency in the “low” range. However, the event
frequency for a group of scenarios may exceed the “low” range.

1 NFPA Standard for the Production, Storage and Handling of Liquefied Natural Gas LNG (NFPA 59A, 2001)

240 CFR 192 (Transportation of Natural and other gases by pipeline) and 40 CFR 193 (LNG Terminal Federal Safety Standards).
333 CFR 127 (Waterfront Facilities Handling LNG Liquefied Hazardous Gas).

4 Environmental Protection Agency, Guidance Document for Hazard Analysis, 1987.




Figure 3.1

Table 3.1

Risk Analysis Matrix (EPA, 1987)
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@ These Combinations of Conclusions from Risk
Analysis Identify Situations of Major Concern

The Santa Barbara County System Safety and Reliability Review Committee
(SSRRC), consisting of members from several mainly California-based
government organizations, was formed in the 1980s to establish criteria for
tolerability of risk from oil and gas facilities. An article published by Vrat
and Almy? gives details of the guidelines established for hazardous facility
siting. A summary of the societal risk criteria suggested by the SSRRC for
existing facilities is given in Table 3.1. It is not known if these criteria are
still in use in California; however, to our knowledge they are the clearest
risk acceptance criteria relevant to an LNG facility that have been
developed in the US and are in the public domain.

Offsite Risk Regulation Criteria for Severe Events (SSRRC Criteria)

De Manifestis ‘Grey Region’ De Minimis
(Risk reduction required (Economic risk reduction  (No risk reduction
at any cost) methods only) required)

< $1.5 million - Yes
> $2.0 million - No

> 10+ (1 in 100,000) 105 to 107 (1 in 100,000 <107 (1 in 10,000,000)
per year to 1in 10,00,000 per yr)  per year
5Vrat and Almy, 1990




3.2

Another relevant set of criteria are those established by the Nuclear Regulatory
Commission (NRC) for acceptability of risks to communities located near nuclear
power facilities. The NRC's Societal Risk Index (SRI) represents De Manifestis and
De Minimis risk criteria. These SRI levels are 10 cancers/year and 0.03

cancers/ year, respectively, but they represent chronic risk to health. The NRC
equates a single, acute fatality with 30 delayed fatalities from chronic risk.
Application of this concept leads to a De Manifestis level of 0.3 fatalities per year.
and a De Minimis level of 0.001 fatalities per year from acute risks.

With respect to the risk of damage to a nuclear power plant itself as a result of
external events, the NRC also has defined limits of acceptabilityé. The acceptable
risk to a nuclear plant.due to an external impact is 1.0 in a million (10-6) per year
for Core Damage Frequency (CDF) and 0.1 in a million (107) per year for Large
Early Release Frequency (LERF). Cases which exceed these criteria require
further analysis and potential design changes to the plant to minimize the risk.

Although the nuclear industry has established risk acceptance criteria via NRC
regulations (see discussion above), risk criteria are not widely adopted by
industrial facilities (e.g. the chemical industry) in the US. There are several
companies that refer to risk criteria, but these are not within the public domain.
The criteria generally lie between, and are based on, Dutch and UK government
risk criteria, depending on the company’s level of “risk tolerance.” The tolerable
frequency of catastrophic events (causing 10 or more fatalities) is generally in the
region of 0.01 to 100 in a million (103 to 10+) per year for a medium sized facility.
The typical individual risk toler<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>